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Intelligent emergent start power source with self-equipped voice pmmpt function 

Abstract 

The utility mode! discloses an intelligent emergent sta1i power source with a self-equipped voice prompt function, The inteUigent 

emergent start power source corn prises a battery pack, wherein the power supply end of the battery pack is connected with an 

alternation switch which is connected with an output electric clip tt1mugh a direct current (DC) contactor. The intemgent emergent 

start power source further comprises a central processing unit (CPU) main control circuit, wherein an output end of the CPU 

main control circuit is connected with an audio broadcast system. An input end of the CPU main control circuit is connected with 

a sampling and driving control circuit which is connected with the alternation switch, the DC contactor and the output electric clip. 

The battery pack is connected with a charge port through a power source control circuit, and the power source control circuit and 

the charge port are connected with the CPU main control circuit. The output electric clip and the alternation switch are 

respectively connected with the power source control circuit The output end of the CPU main control circuit also is connected 

with a display circuit, and the sampling and driving control circuit is connected with a force started button, The emergent start 

power source can timely and accurately send relative operation information to users under different environments, 

https://worldwide.espacenet.com/patent/search/family/04 7551751 /publication/CN202696190U?q=CN202696190 1/1 
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The utility model discloses an intelligent emergent start power source with a self-equipped voice 

prompt function. The intelligent emergent start power source comprises a battery pack, wherein 

the power supply end of the battery pack is connected with an alternation switch which is 

connected with an output electric clip through a direct cun-ent (DC) contactoi-. The intelligent 

emergent start power source further comprises a central processing unit (CPU) main control 

circuit, wherein an output end of the CPU main control circuit is connected with an audio 

broadcast system. An input end of the CPU main control circuit is connected with a sampling and 

driving control circuit which is connected with the alternation switch, the DC contacior and the 

output electric clip. The battery pack is connected with a charge port through a power source 

control circuit, and the power source control circuit and the charge poIi are connected with the 

CPU main control circuit The output electric clip and the alternation switch are respectively 

connected with tile power source control circuit. Tile output end of tile CPU main control circuit 

also is connected with a display circuit, and tile sampling and driving control circuit is connected 

with a force started button. The emergent start power source can timely and accurately send 

relative operation inforrnation to users under different environrnents. 

TtH� inpui end of !he c::1u rnasi.er c:ontro! ctrcutt !�: connected vv!th a �.-arnp!inf; anc� dr!vi:19 coni/ot c:!rcu!t, H1e 

�.-arnp!inf; and tj:-hing The coniro! ci:-cuit is connected vvit:1 the transfe;, s\:vlic:1. DC coniacto:- an•:: output e!ectdc 

c!arnp: 

The baUety pack:�; connected to H1e charging interface throu��:1 a povver contro! circu!t,. anc1 the pov-Jtff contro! 

circuit is conr:ecte(:i to the chatf}!n�� interft�ce Connect to the CPU n1c:ste:"" contro: circuit; 
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the DC-cGntactG:, a1'tt:r !t is punetj m to dt:ien-nine V\d:t:iher the output cnp appears ()nt: of the condiiions for shGtt 

cirGuit 

c!a,rnp: ihe oui.pui: end ::A UH� transfer S\'\di.::J1, H1e t\'\u) :�nlls of t�1e DC ::.:ontactor: i.he ::.::1-arqinq inierfac,� .. ihe int:�:�na! 
voi!i�f)e t:,-::�.-t reset s'.:v·nch,. !he fcH"ce€j �:!i�fi t�utton and G!her �(:,-::y po!nis !o t)e t;:,-::n! to HH-:: c:PtJ rnaster Goniro! circuit . 
/�ner p:·oc:,-::�.-�:in9 and jud9!n�1, i�n€j knov,.:in9 i :·:e use(s operaUnq !nfG:·rni�t!on., H:e corre�;pornjlnq pu:�.-e slf;nai is 

�.-ent !o the vo!c:,-:: �:!ou�fF:: :::ont:·o! ctrcu:t., i�nd H1e p:�£-::--t;iored \/OiGe cont:,-::n! :�.- retrie,..-:,-::d. and :�ft:,-:::� H:e pov�··e:· ofH1e 

autjio coniro! cHcuit is an-�p!ifiect Hie 'field scHJnc]e: enxts HH3 cor:esporK::ng \.•·oice n·1t3s�.-a9t:. Tht: en:ergenGy start 

pov�··e:· �:upp!y :::an prov:d£-:: �;afe!y p:·o!e:::Uon for fj£-::ar �;e!e:::Uon. con:,-::ct conneci:lGn,. v,.:
rGn9 conneci:iGn,. anc3 :o\,V or 

h:gri \:'O!tage. :.;t the t3anie tin·1e, it can t;e used fG:, chargin9 gear t3e:ection, baHe:-y !o\:v 'Jo!taf;e ��:·arninf;, output 

o·-./e:currt:nt protection, e!eGtnG clip output s:1-::rt C::'CLHt �xott:ct:cHi, ancj arhficia! force The cG:,:-e�.-ponc!ing voice

p:-on1pts anc! phGioe!eGtnc protnpts a:-e ac!ded in aspects such as �--h�rtinf; safety p:onipt3. The VGice !t3 c:ear. !ou-::
1 

anc1 stanc1ard pronuncic:ilon. !n c: 40dB noise enviror:n1ent: ihe efiecilve sounc1 transtTi:�;slon -=�:�;iance ls rnore H1an

�=: n1eiers in aclc1iilon to the �;tancja:'
(

i Eng::�;h pron1pts; hvo otner !an��ut���es are prepa:"ecl for -.,,•oice types
1 
narnei::r

:::rer:ch and Spanis:1. U�;ers can �;vviich cl:rect!y ;,,•,_,;itn sffnp:e buttons io ln1pro\a3 the ve:""sc:i!!!ty of' H1e pro•juct

!n one ernt:od!rnent, ihe clrcu!t conf:9uratlGn GfUle en;:,-:::�qency t;iart po\,\.rer supp:y !t; st!o\-v·n in Flf;u:�£-:: 2, ::�iqu:·e ·3.,
::�iqu:·e 4, :�nd Fi9ure 5. in ih!�: ernboc�lrneni.,. !he rnatn i�ey cornponents ut;£-::d in U1e ernerqency sta:'t pov;.::,-:::� supp!y

a:�e· !C·1-7805 ihree-:tenr::nat :ntefFa!ed \tO!ti�f;:,-:: ref;u:ator, !C�?--!\.r1C9t�F32'C) n-d:::rocont:·oner. !C3-·!3L./\420S vol:::e

�.-torage intef;rated ch!p, !C4·-TD/-\;?a;!2 !ntegu�tt:c! audio pow·er an1p::"fier
1 

L:::�-i-fun f:-equency ban•j Speal�-e: .2VV/8 

C.•PE�r atiiJt ia! an :p::f:e: t:ig:1-po\,ver Df..":: contactor, hi9t:--Gun eni conversion S\•VitGri (t'o: ·i ;!/24\/ f;ear s¥viic:1!ng), 

nnkage s�vitch, forced start bution. output pot3itive an•j nef;ati've t:iectnc c!anip. 

The ·L2\l/24V gear posiiion i�. autotnatiGa!!y reGognizetj and p:-on1pted \:Vhen Hie en1e:-genc.y start povver svJ:tch is 

operc:iect tne Gorrespondlng qear position \lO!ce prornpt ar:cj LED3/tJ ... �D4 !iqhi up incjicailon: 

TtH-:: ernerf_�erH�){ �:!i�fi po'.:v·er t;upp!){ baU:,-:::�y VGliaf)e !t; i.oo !Gvv aui:G:Yiaik: t;hut?jG�•vn proi.ecHon and p:�on;pt�:. '.:v't!£-::n 

UH-:: t)i�tt:,-::ry VGliaf)e !t; c:Gni:lnuGu�.-!y lo'.:v·er than 3\/. UH-:: ern£-:::1�erH�){ �:!i�fi pO'.:\ter t;uppi){ auto:·n:�ticany· �:i1uts off H1e 

outpui cHcuit of the e!ectric G!atnp, anc] at H1e satne t!n-:e. U:e !o�v.-,...-o:ta9e shutdov\_:-n protection ,...-o:ce pron:pt i�. 

Tht: output e!eGtnc c!arnp connection polarity !t3 rever�.t:c! wTcHi-J:y io t3hui off p:,oteGtion an•j pron·1pt \/Vht:n Hie 

outpui e!ectric G!atnp po:arity is reve:,�.-e•j, ihe DC coniacio: vJ::: prGc!uce shut.,cyff prGiection. i�t the s�HT:e tin1e, iht: 

cor:e�.-ponc!:ng \.•·oice in"forn:aton p:-onipt anc! reverse Gonnection ind!cRUon LED7 n9:1i \.v·in be ni tG prornpt. The 

n:xle tube t'!c:shes c:n•j disp!t�y�; the error cocle ·'Eri 11: 
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\.'\_nre of Hie e:ecfric c!�HT:p ·•.t'/i:-e to U:e '\:"i •· port Gt' the contrGi boB:--::, antj �n'i:er Hie posiih.te signBl it3 ccHiv:::tte•J 

throu��:1 ���), Da an(i IC�\ the e>:ternai pDsit:ve �;:fr:a! �.·R!C:1HT--Ctr!
1

' l�; sent to H1e P•i3 port Dt"Hie f\/1CU, c:nd the 

:v;cu deteni1:ne�; the eniergency po\:ver �;upp!:,:r !t has �;vvitche(:i to the t2\/ ��et:ff, c:ri(J the elect:""ic cla;T1p :1as been 

correct:y t:�nd renc:bly connectect i\t th:�; tirnt:\ the sin�jle•-chlp rnicrocon1puter Dl:tputs a h:��h level to the DC 

contactor cont.rDl c:rcLdt to turn it on, anc1 sen•Js a pulse �;l�}nal to H1e vDice chlp to exttact the correct connection 

an(� conduc1:on �::on1�.1t Vo:l>�, pronlpi:!y ir:fonn U11� user of U11� correct ::.:onn:�::.:Uon ir:fonnaUon: other inlj:caHons· 

3.2, ·12\,···-:-anf;e polanty reverse conn:::ct:on prGiection an•J prornpt: ih::: S\.v·itch is turned to ·L2\.{
1 
the cG;,:e�.-ponc!:ng 

f}ear llet:�ctlon and pr::.::r�pt content a,r1� the �;an1e a,� at:o\/e: at UH� �:anH� tl:r�e. U11� vo:i:aqe .at b::.:th :�nlls of H1e

Tt1:� vvHe i�; cor:necte(� to the 1"....J·r1 port of the c::.:ni:rol tJoard, after U11� rev:�:-s1� �;iqna! i� converted UH"lH.:gh Dn, !C'A) 

and �:_:�1_, ihe exiernal reverse s:9na! 'T�everse-Ctrf; is �.-ent !o the F'·12' port of ihe slnq:e-cJ!ip rr::croc:otl'!put£::r. anc� 

!he s:nq!e-c:·:lp rnic:·oc:G:Yiputer Judf_�e�: ihai. tr1e :,jnJerqenc:y si.a:t povv£::r has been tu�nsfer:·£::d /�! HHj ·L:?\l f_�ear ..

\.v't!:,jn i :·:e po:artty of the ext:,j:·na! ba!i.ef'){ !t; c�eiec!tx3 i:G be re\te:·�.-e€j, !he DC con!i�c:to:· \-v·::: rerni�in di�:GonneGi.ed a!

!hl�; iitl'!£::, anc3 c:GntinuGu�.-ly senc� pu!�:£:: �;!f_�nals to HHj vok:e ct!lp to exirac:t !he reverse connection protl'!pi. votc:e

:nfo:·:YiaHon, and infonn U1e u�.-er of U1e reverse GonneGi.:on lnfonl'!ai.:on ln t:nHj .: oHHjr !ndk:aUon: The i ?V 9£::ar

indicator it3 on: Hie re\..-.:::-se conneciion a!arn: m•J:cator L_ED7 is on: the tjigita! tube dit3p:ays the reve:-se

connection e:-ror cod::: "Er·1 •• and f!ashet3.

GorrespGndi:19 €je!ec:Uon i�n€j prornpi. cont£::nt ts the sarr:e :��; at:ove: at iJHj �:an;:,j U:Yie. HHj e!ec!rlc: darr:p is 

connected io th::: output tenT:ma! Gt' the DC cGntactG;, frGn-� the 'Jo!h�fje Gt' t;oU: ends ol ih::: exie:nai batt:::;'y\ so ihat 

ih::: N1CU :�.- in Hie l•s ... �\T �-/ VVhen ''Externat d:::iects Hiat the voltage of the connect:::•:: bRtte:-y at U:ls tnne hat3 

(:ioes not rnatct1 tne �}eat se!ectelj t}y tne e;T1er�}ency po'Ner supp!y\ and the DC contt3ctor ren1a!n�; clo�;e,:: f'or 

ptotect!on: The chlp cDntinuDu�;!y sends pulse si��nt3!�; to exin3ct H1e VDltc:qe error cDnnect!on prornpt vo:ce 

infDt:nc:t!on, an•:: prornpt:y !nfot:ns the u�;et of the error connection infDrn:ation: other ln(:i:cations: the ·1 ;�v gea:' 

:ncUcator !:��ht�; up: t:1e voltaqe error connection a:arn1 :ndicato:"" LEDf..� !:��ht�; up: tne (ji��:tal tube •Jlsp!c:ys re'Jtff�;e 

cor:nect!on enor The c::.:lle ''E.r211 flashes. 

Tt1:� \l rn:� i�: conned.elj conect!y, an::.� HH� prornpt· Svvitch to the 24V file. The f\.�C';U dei:ed.� that U11� vo:i:aqe 

t:ei\-·v-e,�n i.he '1C)LJT+.,, pomt ar:d the 11Bl\T·�.1- 11 
po!nt is r1�!at!ve!y relate(( Bnlj �;�1ou!(� be!on;� i:o HH� 24V ranqe.

TtHj etl'!e11�erH�){ �:!i�ri po\.v·er t;upp!){ autotl'!atlc:a!!){ repo:·!s U1e �?tt\l qear io pron;pt the vo!c:,j_: at the sarne t:nHj _. !he 

\/Olia�Je at boHi :::ndt3 of H1e :::xterna! 2�1v tn�tte:-y is san1p:etj :n tV'i/G \•vays, anc] one it3 cGnnected to the ouiput 

ienninal of the DC contacto:-. so that the sin�J!e-chip n1icroccHT:put:::;, can •Jetect H1e \.•·a!idity \-\t:H1in the ranfje Gt' 2�1 

fjears at Hie ;,BAT �-/extern:3:'' point \/o:ta9::: 'Ja!ue: No. ·i is �.-arnp!ed by the �.-n:a!! ie:::th ol ih::: e!ectdc c!arnp, and 

ih::: intenia! vvir::: of the electric cian1p is conn:::ctec! to the l• ... Vi =i port of Hie coniro! t.-oard. /,Jt:::;, Hie pot3itive signal it3 

con\.•·erted ih:ou9:1 r��\ DO Bnc! !Ct\ ihe exie:nai posithle �-if;nai "RK:�HT-Cfr!;, ��:::nd io ih::: �:1 •13 port of the 

; .. rncrocontrGne:-. U:e rnie:-occH:tron:::r Judfje�.- ihat the en1e:-gency t3tart po��n�r hat3 been turned io 24V, an•:: the 

electrical c!an1ps ha'Je been correct:y and :""e!:ab!y connectelt i\t th:�; tirne; the ;T1icrocont.rG!!e:"" output�; t3 t1i��n level 

to the DC contactor cont:""o! c!rcu!t tD rnt3k:3 it pu:: in and turn on
1 
an(:i '</Oice The chlp senc1s a pu!se si��nt3! to 

,:cx;J t:K;� ;.h3 c,.•�; 1:,L:� •�-L·� � n,:01_:t,l.•�l .:1�\d •�.uii-..h.�·�·1,,.•�: 1)� , .• �: i 1);: \:Ok.t.-, and prornptly infD; .. n:s the u�;er of the correct

cor:nect!on lnf::.:nna,tlon; 0U1er :n�;truci:ion�: the 2..:.t\! g:�ar inlj:cator lig�1i.� up: HH� cone�;po:K�inq co:-rect conn,�::.:Uon 

l:K�icai.or !!f�hts up: U1e ll\)!ta: tube aui.ornat:cany (1!�;p:ays .. Tt11� co:·npn�h:�nsh.a� voltaqe \la!ue a,ft:�:- the externa! 

en(��: of the external 24V (or ·12\l) t>aUery is �:anlp:ed t>y HH� �::r�an i.eei.h of the e!ectr!c c!anlp, and U11� e!ectri::.: 

c!a,n1p :s h:te:-na! Af1er UH� vlfHt: is ::..onn-�::..te(110 the \J 1" port ot !he cc1r:tro! DoarG, UH:' :e\,-'•�:-s1� �dq:�at i� ,•;on\u:'Ped 

HH·Gu9t1 D9, !Cfi and F�5. and !hen the ext:,j:·na! :·everse siqn:�: ··��e,..-:,j:·se-Ctrl;; !t; sent to H1e F'·12 pG:t of the stnf)!e­

Ghlp tl'!iGrGcorr:pui.er Tl!£:: �;!n9!e-•c:t1ip :Yilc:rocon;put:,j:· juc3qes Hl:rt !he erne:·9£::ncy start povver :·:as been t:·ansfen-ec3 

VVtlen ii. r:,jaGhes Hle ?4\/ pot;iUon. \.v"tlen HH:: po:a:·:ty of !he external baHe:·y !t; dei.ecied to be :·:,jve:·�1€-K� .. ihe DC 

iitne; ()U1er indications: HH3 2�t\/ fJea;, iri-J:cator i�.- on: t:1e :e\.•·erse connection :3:an·n intjicato:- LED7' :�. on: the 

dlgita! tube c!i�.piBys the :-ev:::;,�.-e cGnnecUon en·or co•J::: "Er·1 •) l!ashing. 
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V--ranqe external voH:�fF:: l�; ioo :o\,V (or !oG hlf;h
,. 
�•vhen it exc£-::eds 30.0\/) £-:::TCH' p:·ot:,-::c:Uon :�nd prG:Yipi· U1e s\-v·:tci1 l�; 

iu:nec! to 2�1v, the con-e-spon(]inf; gear detection and p:-on1pt content ar::: t:1-:: satne as abo,le; at the s�HT:e tin1e, 

the e!eGtnG c!arnp is cGnnected to the DC \:o!ta9e fnJn1 bGth enc!�. of the extenia! battery The output tennina! of 

ih::: contacto:, n:a�(e�.- the sing!e- ch!p niicnJCCHT:put:::r t]etect Rt ih::: HB.•\ T +/exten:a!;, pomi H1Rt the \:'Giia�Je of the 

O:" h:f}her thc:ri 30.0\/, H1e s!n��!e.�ch:p ;-r1icroconiputer c1irect!y The c1efau!t externa! batte:""y \:'Dltc:�}e does not rnatcn 

the qear se:ected t)::t H1e ernerqency povver :supp:y 1 
an(:i the DC Gontactor ternah:�; c!o�;ed to:"" protection. 

i--\nd continuou�!y sen(� put�;:� �:lf}na!s to U11� voice ct1ip to ext:�act the v::.:!ta,;;1� enor c::.:nnect!on prornpi. vo:ce 

lnf::.:r:·rH�t!O!\ anlj inforrn i.he us,�r of ihe erro:� conned.i::.:n inforrnai.i::.:n in i.i:·n,�:: 0U11�r :n�;iruci:ions·: ;?l�.\l qea:� indica,tor

::9t1is: vo!ta9£-:: e:·:�o:� connectlGn al:�:�:Yi lndicai:Gr LEDt) nq:·:ts up: diqita! tube d!�;p:ay Ti1e reverse conneGi.:on e:·:�o:� 

God:,-:: ''Er2';; f!i��ir1e�:. 

srna!! te:,-::tr1 of i:t!£-:: bl:�c:k e!ect:�iG c!an·:p arnj read�: t:·:e t�iq tooti1 of tt1e b!aci� e!ectric clan;p to Hle !ni.e:·na! t�att£-::t"'••J 

The vo!t:�f;£-:: (frGp beh:;.::,-::en H1e nef}:�Uve po!es l�; seni to HH-:: '\: ·i •· pori. U1rouf]h U1e sn;:�:: t£-::eU1 of H1e t)!aci� e!ec:tr tc 

G!ip an(3 HH-:: iniernal slf;na! line. and !hen arnp!tfied t�y Hle circ:uii �;uc:·: :��; DO .. !C7. arnj !he ov£-::rcu:�:·ent �;iqna! 

·1::.�1vf:��LC}.,\E-·Tf:ST;; !�; seni. to tr1e p·1 i po:t of the n·:!c:·ocon!roll:,-:::�. V\.ltH-::n H:e '/O!i.af_�e Vi�!tH-:: i�: cont:nuous:):- t1t�)tler

ihan a �.:::t va!u::: for a ce;-tain pedod of tin1e (HH3 :-e�.istBnce beh:;.:e:::n Hie b:fj teet:1 of ihe t;!ack e:ectric cnp antj the

negat:ve t:::n·ninai of the t;attery is teste•J in atjvanc:::. the refe:-ence vo!tage of ihe o,/e:-cu:r:::nt protection :�.­

ca!Gu!ated by refe:-nng to H:e n:axirnurn ,:::�.-charge capacity of the battery of Hie en1e:-genc.y start:::r \ia!u:::), ih:::

e;-r1etf}ency �;tt:ffi. po;,,••/tn �;upply clefau:ts to the e:xternany cDnnected load be:nq too het�\lY
1 
an•:: '!\:hen the n1axinu.irn

endurcu1ce tan��-:: of' H1e ent!re :sy�Jern is exceec1ed
1 
t:1-:: niicrocontro::er Gut�; off H1e DC, contactor cDntro! sign.;�! to

forGe the LJC cDiTtactDt to shut oft H1e Dl:"tput: H1e n1:crocontro!!er sinu.dtaneous!y exttact�; the correspond in�} The

ov:�r-curr:�nt protect!on prornpi:�: \/Oice inforrnai.i::.:n ar:d inforn1s the u�:er ir: tl:r�e: ::.:ther msi:ru::.:Uon�;: U11� diqita! tube

UH� vo!i.aqe drop bei\oveen the t::;� tooH1 ::.:1 U11� t)!Bck. e!eci:ric ::.:np .and the neqaih/e 1�!ect:�o(�e ::.:1 UH� mierna! t:aHet)'
1 

and send ii to U11� '' .. Vi'' port th:�ou;�h the s:·na,n tooth of H1e b:ack e!:�ctr :c cnp araJ the :nt1�rr:a! s\1n.a! nne: Bnlj then 

the !\:�C';U: at H1e sa,rne tin·ie, the fvlC�tJ judqe�; U11� vo:i:aqe (�!ff1�r1�nc1� betv,/1�en the i\ov::.: poir:t�: 1 '()UT+'1 a:K� 

'

1B/\T/out�;i€je"' ai. boU1 end�; of H:e De: coni.acior. VVi1en HH-::�;e tvvo vo!iaf_�e v:�!tH-::�.- are cont!nuou�;!y hif)he:· U1�u1 a 

Geriain \/alue for a certain p:,-:::�iod of Utl'!e VVt1en i::':£-:: �;eitinq vah.H-� l�; set H!£-:: en·:erf):,-::nGy �:t:Hi �H)\-\te:· �:upp!y d:,-::faun�; 

Hl:�t !he external e!ectriG c!an·:p cGnn£-::cUon t1a�; i� shG:"t-c::�cu:t fi�ul!: U1e n·:ic:·cH�ontrG!l:,-:::� \•vtn ln-Hl'!£-::diaie!y cut oH Hle 

DC c:ontactor control slf;na! io force !he DC con!i�c:to:� i.o shui. off the ouipui.: the tl'!iGrGGoniro!!er V1ld: �:i:Yiulii�rH-::Gu�.-!y 

exiract th::: ccH·re�.pontjin�J �.t:o:-i-,G!rcuii protect!on protnpt \/o:ce tG t:1-:: \/Oice rnetnory !nfonnat:cHi and inforn: Hie 

u�.-:::r in tnne: oHier :nt3fruction�.-: the digital tube c!:�.-p!Bys the o·-./e:current p:-ot:::ct:on Gode ):p;t: f:at3h:ng

on U1e �;�l,,.•itctl i:G i::':£-:: r:,-::qutred vo!taqe :�anf_�e (UH-:: corre�;pondinq :·anqe d£-::i:eGi.:on and p:�on-Jpt conieni. i�: H:e �.-an·:e 

a�.- above), and H:en c!an:p the pos:tive and n:::9aiive e:ecfrodes Respective!y conneci to U:e posifr.,./e an(] 

negat:ve t:::n·ninais of U:e mpui pOV'i/e;, supply Gf Hie !oa(], pBy' Rttention to ihe re!iab!e connection of H:e !arf;e and 

stnan teeHi of U:e e!eGtnc c!arnp at the san:e tin1e, antj confin-n U1at the povve: requir:::c! by the !oa(j :�. consist:::nt 

\Nlth the vo:tage ran�}e se!ected t}:l' tne ernerqency sta:'t povv'et S\-Vitcn: press and hold the to:""celj start S\.\lltcl\ Tne 

forced �Jt�rt S\Nlich '!\:!!! s:1ort�·c::""cult the •:�.:3·' port so H1at the lntetna! S\/ pcw•/EH' �;upply \.VlH be san1ph3•J by the 

:"e�;lsto:""s r-tl �=: ancl r�-i f..1; anlj tnen :sent to the P2�) port of the ;-r1icroconi.rDne:". The n1!ctocontroner \.v::: autornt�t:cany 

:start tl;-r1lng anlj e>:tract the forced �;tart VDice safety prornpt frotTi the \/Dice Ghip. i\ft:et continuously pres:sin�} fot 

·: 0�:
1 
U11� !V1CU vvi!! aui.::.::11at!cany is�u,� a �vvltch-on c::.:rnrnan(� to force the DC conta,::.:to:� to be hH ne(� on; ,uhen the

en1:E.:r�1ency start povver supply :s connect,�::.� before the aui.::.:n1at!c pu!!•-ir: (;,.;,::u1ir: -� 0�), there is an abnonna!

aui::.::11at!cany (�eier:·nir:e that H1::.: forced start op,�rBt!on !�; in,,./a::(�: .and !t ne,�ds i:o t:e :�estored afier trout>leshooting: 

to en�:ure U11� �;afeiy of H1::.: user·� operat:on: other t!p�:: .afi,�r pre�;sing ih!�; sv•Jitch .. the (�!f�iia! iut}1� vvrn (�i�:pLay ''·l 0� 

coun!?jovvn Urneri• f!as:·:!nq \Niih!n i Os .. :�nd H1e pu!!-in quide Aner Hle povv£-::r is turrH-::d on, Hle ern£-::rqency povv£-::r 

supp:y \Nin qive a vo!c:,-:: prGn·:pi. for correct conducUon. and :�t !he sarne t:n-Je
., 
ihe C:(ffr:,-::ct connect:on ln€j:caior 

LED5 vv!!! nq:·:t up. 
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c:tlip in F:C!\·1 cornpresslGn rnoch:�. -nle vo:ce cJ!ip uset; H:e !3L./��t2oa Ghlp of ihe BL.A serie�; - Ti1e Ghip supports a

!ota! voice i£::nf_�H! of 42s and Gi�n store up to 30 different ,Joice content. : Vo!c:,:: rea€jlnq it: conironec3 by i� !ota! of 8

�.-epa;,ate tnfjger pin�. s·�-,S8, and ii a!t3o support�.- c!ifferent p:ns "for tr:fjgerinfJ in c!:"ffen::nt ccHT:t;inatont3, so H1Rt ii

can suppoi--t UH:: neetj�. of 30•-Sef;rnent voice trigfJe:inff then artntrary ex--uacUon is cGntron:::c! t,y the C-PU F:o:- each

�.-e9rnent Gt' \:'Gice content, th::: 'Jo!ce signal :�.- output U:;'GUfjri the SH: pm .... �\"fter b:::infj anipHfied by the au-:::o PG',.t'/e:

anip::"fier !C�4, it di;,ect!y c]i'!'ve�. the speaker �-;L·i io pnJnounce: UH:: voice irifJg:::r t3lgna! :�.- act!;..,..:: ai :1igh !eveL Each

tin1e the n1lcrocontroner �;encjs out a pu!�;e trl����er signa: 1 the \lO!ce chip \:Vi!! autDrnaticany extract the

correspDnclln�� V\/:1en the tr!q��er ls a continuous n!��:1 !eve!,. the ch:p v .. nn a:xtornt�t:cany t;rot�c1ca�J t:1e �;arne \:'Dice

content in a :oop. 

e:ectric c!arnp sn1a:: tooth st�rnp!inq �;iqnal input terrn!nc:L VVnen the e>:ten:al pDsit:ve connect!on !s cDnnecte•j 1 H1e 

voltc:qe !s conve;-ted th:""ouq:1 tesistDt�; ���\ DB t�nd !C,E1; ancj tne /\D signa: is sent to r:1t:: rJ3·1 port of' tne �;tanci-­

a:one (:ievlce !s usecl a�; the t}as:�; lo:" jucjg:n�� vvhether the externa: e!eGi.rlc c!cu11p ls cDnnected or ,j:�;conneGtect 

external e!eci:ric c.:!arnp cor:nectlon: ,uhen the ouipui. e!1�ctri::.: G!Bn1p nne has exc1��:�;lve lo.ad cLnr,�nt, H1e la:\}e 

curreni. vvrn be in the neqath/e 1�!ed:�ic c!arnp i--\ certain vo!taqe (�top :s fF�n,�rai:ed on the nne. Th!�; ·•,/o!ta�1e v .. nn be 

tak.en out U1:�ouf_�h !he snH�n t:,::eth of U1e neqaUve £::!ec!ric c:ip and � .. ent io DO .. p-·1 ·� and !C7 for arnpnticaUon :H!d 

!hen t:£::nt to ihe ::1 1 ·1 pin of H1e :YiicrocontrGn£:::� for jud9rnent. VVhen it is d:,::teci:e€j U1at HH:: :1o!taqe is cont!nuou�;!y

fFeater H1an a certa!n � .. eHlnq vvi!hln ·1�1 VVhen t;:,::tUn9 !he value. HH:: t:in9!e--ci1ip :Yiicroco:·npu!er defau!t�; ihai H1e

£::xtenH�! !oi�c3 is too he:�vy. arnj i :Y1n1tx3i:�te!y �ir1uts offHle DC contaci:Gr fo:· protectlGn
,. 
in H1e Si�n1e v�·:�f. \·Vhen i! :� ..

det:::ctetj that the voltage \ta!ue is hif;her Hian U:e other set va!ue !n an mstant 1 anc! Hie hvo DC contactort3 are 

sepB:-at:::•j fron·� eacri Giher. VVh:::n the vo!h�fje d;,op detect:::•j by Hie tenn!na! !t3 a!so fFt:at:::;, than a certain set 

value, the en1t::rgency siart p-:r,..\tt::r t3upp!y vvn; auioniatcany- •jefau!t to U:e short ci;,cuit Gt' the output c:�ui-:p, and 

l;-ru11edic:te!y turn oft the DC contt�ctor f'or protection: 

contB::.:tor c::.::1i.ro! co:: int1�rf.ac:�: arnonf} U11�rn are the :·rH�in c::.::11ponent�; R25 .. R26, ()2: �H<2: Bnlj RT·� c::.:nst!tt:i:e 

UH� c\}::uett,� !!f�hter output ::.:ontro! drcuii.:: the rna:n cornponents ��29, R30 1 ()3 con�Utute U11� buzz,�r a!ann control

Girc:uit
,. 
!he rnain Gornponentt: F�.27, R�?8. ()3 cGn� .. t;!ute Hle DC contactor control c:::·GuH: H!£:: rnain c:G:YiporH::n!s R·17· .. 

F
t

! 8
,. 
�:_::3 ·i , C25

,. 
:�nd C?·1 const:tuie !he c:t!:�:·qinf_� po\-ve:· t:anJp:::·:f_� and charf)inf; c:..u-:·£::nt sarnpnn9 Gircuit

., 
� .... ,..·hlc:t1 :� .. 

u� .. e€j to jtHj9£:: H1e GonneGi.ion of UH:: ci1�H"9er and Hle det£::cUon of the c:·:arf)inf; staie: H!£:: rnain cGrnporH::n!s are

Girc:uit and HH:: c:onvert;ion s\-v:tci1 f;:,::a:· jtHjfj:Yient Si�rnpHnq circuit
,. 
the rnain Gornponentt: u::.D .. ct:\ f2fi

,. 
C:J.'l. etG. 

constiiute a dif;ita! c!i�.piay coniro! e::-cLHL 

TtH)se sk!!!ed m U11� m1jusi:ry �t1oukj LH1::.�:�:�stan1j that U11� preseni. ut:::i:y rnode! is not nn1ite1J by the fore;�oinq 

en1t>o,J!n1eni:�. The fore;;oinq en·itJo::.�in·ients .an1J lle�;cript:ons or::y inustr.ate U1e pnnc:ples of H1e p:�eser:i: ui:iMy 

n1::.:ljel1 .and the pr1��:ent ut!!!ty :·nod:�: ::.�oes noi. de\llai.e f:�o:·n i.he �pirit Bnlj �:cop:� of U1e p:�eseni: ui.i!ity n·101Je!. There 

\···/iU tJe va:�iou�; chan;�e�: Bnlj in1ptO\,•'e:·rF�nts, and UH��e ctHH!f}e�; .and !n1prov:�rn1�nts fa:: VV!th:n the scope of HH� 

G!i�lrnec3 uunty rnoc3e! . 
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(21) $ iW""5 201220235980. X

(22)$twS 2012.05.23 

(73) �f-lJtRA JjilJ177_)�H&EE1.�EEl.fl:�p[[0i§'J

±1!!±.Jt 200241 _t;4lfrp 151'J1'f !Rtl!H4fi¥Jjj!4H916

* 18 �

�f-l]tRA _t�11JEE1.fl:IJl_�p[[0i§'J 

_t�J •• ,'fJtMm EEi.� �· Pi 0 i§'J 

(72) £�JlA s'Ki�1= ffi�SJl lHt � .fi=t59i

(7 4) � t-1Jf-tlUJU1il _t �ir77 3;0 irtt"1£ {�JJ. � P� 

0crJ 31234

f-\:liA iiJJ �½; 

(51) Int. CI.

H02J 7/00(2006.01)

(54) �ffljfi!J!J.�ft

-��m��w����w�m@��M�

� 

(57) tiffi�

*�mffim0H-��*m�m���inw

��m@�� z;}J Ffl�, �+i� Ffl tttijJL Ffl tmi'.Jli'r''l{j¾ Ffl 

ili/f1!1iff$tl�H*, ��H*.ilict1!:1JiEttfM1�J! 

t1�$iiu t±:l EEi.�, �§115� CPL ,e,�tu Egjj!:£, iJ< CPU 

,8, � ;!;lj EEi. Rt in ffi t±:l ilr/u Ji tk� � t�Hi'UY: * �JE ;CPU 

����Mi'KJ�A��-���&.�M��� 

Ji!!' iJ<ltZtt &IIIRMB>tlJ EEi.Ji!%���**' 11:ittti�tl!

fl:&.ffit±:lEEl.�ffiJ!;��ffl�ctEEl.���EEI.M� 

kEEl.�Uffl�,EEl.���EEl.��k��u��� 

CPU ,e,+12:tu Fflli!i ;ffi t±:l Ffi�&.��H*:5t11U � Ffi 

��tu EE1.R:tt§Jt ;CPL ,e,�tu EE1.R:tintmu t±:l iliffi�Jt 

-�H�EEl.�;�tt&.�M��EEl.�J!-�ffl�

�M�m.�@��M�����in�m��T.

:::i � fm uJ$ &. 01 nrEm ±tt rPJ m r 1t �ffl * ti 11= 1� -�' 0 

0m ,-, 
<Dm<D
N0 N 
z 
u 

11111111 11111111111111111111111111111 11111111111111 11111111111111111 

(10) :ti:*R0E""5 CN 202696190 U

(45) t�tR0E S 2013.01.23

60/R 19/165(2006.01) 

60/R 31/02(2006.01) 
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CN 202696190 U 1/1 gr 

1. � trr § wm-'Mr �� J;1J i'f� s1 � i'f�� )_Ill :e 1a iJJ � � . 1'1 :ti 1f Et! ¥fuiJL it Et! 1m ili 61.J 1� Et! �t

�tilf tt t� **, tt t� 3T *JliLd:!UJiI ti fo!l!:tt �ti� $tu ili Et!�, Jn; uE ft r, 

J±t11:rtlf cPu ,8d1tU �ftt, it cPu ,8J1tU �ftti'1'�$tu ilitlffiJ!�lf s luttm h5c�UJE ; 

MJ£�u�����BI.J�A���lf�#&������,��#&������� 

tt�:rf*,g����&$iruili��fflji; 

MJ£Et!¥fuffl�M����Et!���Et!�□�Ji,Et!���Et!���Et!�□Ji���u 

,8,�tUEt!Ii!t; 

rfiJ£� ili Et!_x&ttt***:51'-iu � Et!�wiu Et!fi':ltt§J!!: ; 

M��u���Et!�BI.J$tuili�J±�ttlflw:�Et!�; 

MJ£�ff&������Ji�lf��ffl��fflo 

2. t� � tJ.5¥U � * 1 M J£ s"J � 1� § w is-it�� J;/J I'!� s"J � I'!��@ :e ffl i}J Et!�,,�, Jt tt uE ft

r, m J& it�_m tff JJJC� t3E �J§i/:h'fr �frlH� tu �ft1L it i/:h'fr � frlH� iu �ft% 61� },Jlffi Ji� r CPU 

,8,�tu Et!ft*, Jt$tu ili imJ1�ritt_m�tu Et!ft*, itt_m�tu Et!fti�t»i% �t�Ji 0 

3. tlH!istJ.5¥UJI* 1 MJ£s"J�t� § wm-tt��J;/J§�B"J�§��@:gJg f;}J Et!�, Jtttfilft

T, p)TJ£1w:� Et!fti'El,15 LED ��ij"g lw:�:tt;fP� IAJt�eB"J LED i'§'�'JT o 

2 
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CN 202696190 U 1/7 gr 

ti#:1�ii 

[ ooo 1 J * � ffl ffi � i:& JSt fr ;g fa i)J fg � , Jt J:l: $:& JSt -1� § m iB-1§" tR: � r}J i'f t s"J � i'f t � liL ;g fa

i}Jfg� o

=ll::.-"2_-!,±--.1,!­
� :r-.1.X./l'-

[0002] 12v ;24v ttJ:j@iuB zVJ Fh�tE� fnJ B"11tfflf✓f±J'rr, 1¥L;i:AAB:fMtf 1'Ptt l;J, 1�ius 

�����0 ft��ilW���m�B"JWmT,ilWlli�-���*$�m��r�w* 

7]( 0-t� ±f, r= M st l!J'Y: m � ¥3( fg iilitift, �JSt iu ffl P s"J A� �tr�� 0 Ji �rJilr s"J $ 7)\. r P
Q

P 

�#•*m�™��-®ffl1¥LB"1��*•��.m�rffl1¥LB"1��•*•��fflB"1mm� 

�•*m���B"J�m�ma,�@;gm�fg��&��B"J��m�,�st&�fflP•* 

lli���m���JStsttt���wrn�o�*ftffl?�-�-��st�����ig-��� 

���m�.�ff���&+�f✓fm�m�ffi*B"1��,�st*�&st�mtt��ffl�� 

aJ s"Jfi('.1t:trtm, � �t� �x:tihtv1 iw �� s{] r Ii, iJ:ffl P ti1i�1ttt, � i�J! o � J1t, � &:,Jixtfl 

� @;gmiJJ fg�B"JFn1�:i!11°1t1t" 

�min�IAJ:& 

[0003] *�fflfJr�Bf.J § Bf.J�m1j¾-;firp g ffiiB--Mm��f:JtBI.J1Hm�@ElmiJJ fg�, ffliB--M 

xt ffl? If} ':1§ Wt* fp�-f,��, l;J, �Yixt*1'F, 1ti@;gm i)J ��fr-1'F stz� fLl 1z� 1W t?, fil * 

Jt 1tffl % 1I[J 0 

[ 0004 J * � ffl ffi :7J;'l A t�JR::lttt>f� fn1 �Pfr*ffl s"J tt>f� :n t': :tE, 

[0005J -trr § wiit�m�riJ�t□s��t�A;gm iJJ fg�, {i1:J=5if fg;;fu�JL ,,� fg;;fu�liITTfj¾ fg 

ft/rniitt�tt't�Jf�, tt'm:rf�iffijj:1[$?itttt£1!•iitt�$tulli fg�, �1'11E� CPU ,e,B:1M fgjj!f&, 

��u���fgMB"J�lli�iitt���-��m.���-��m�m�iB-�����fg 

N!&, iB--M � 1vlH� iu fgjj!f& sJ.J '.!tu Jdrtti ii tt r cPu ,gJ� iu fg N!&, Jt'./tu lli irtti ii tt r-M tY1 B: iu fgjj!f&, -M 

tlEB:mLl fgjj!'j§,-9fhr•:t§Ji ; 

[ 0006] Jiff� CPU ,g, B: mu fgftf& Bf.J� }dim :i!Ji� J{1Z ff & ¥1R i)J B: 1M fg ft!, i� l{1Z ff & ¥!Rz:)J B: mu fg 

M�tt'ffi:rf�,1t�tttiffJSt�llifg�fflii;M�fg�fflffirlfg�B:�fgM�ftfgttQffl 

ii, fg�B:mU fgftf&-9ft fgtt Q iitt� cpu ,g,B:mrJ fgftf& ;M�$tu 1--H fg�JSttt::tffi:H A�111J-9 fg 

�B:mLl fgftf&:t8ii ;Ji!r� cpu ,e,B:mu fgftf&sJ.J'.ltu llit1rnJ±iitt� H� fgftf&, i�H� fgftf&'ffiti LEo � 

WffH�-�����B"JUDffi�tr;M��ff&����fgMiitt������ffio 

[ 000 7] * � ffl IJr � Bf.J i!t ,8 ft T' i�@ El Jg i)J fg � m xtt� 1fr½11'¥' iE ,tijfi ii tt' t!H�ii tt lP fg 

llitl 1�� fgff tl r'EI:! �illff ��{iff1, [A] sttEft fg+jfllnHf, fg;;fu1�lli tlE'!< $tu lli tl;;Jff 1:9H?, 

fg�'./tulli����l;J,JStAA������m���oo��Affl@�iB-�m���fgm�; 

fr�� Bf.J 1!ffl f✓fliT, ��f'./M$ &st,1Uirl:tih rnJ ffl? 1'½jgl;r§ �t*1i f�Ll�L 1!ffl? ffirlJci, :ft�� 

���ITTm���n�•*m�,�ffl?�����TM�� □{]-*fflN&�fflffl� □{]� 

�, i! r �ff J'iliill1TT-:!vt*1twt&Rt��j(J'ili.�4 i:Ent�, ,tiJfl1:GHtffl 1'i·sf.JA���' 1t��t" 

3 
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CN 202696190 U 

�11 00 iJ?. n� 

[ ooos J 00 1 t!* � J=l=UJr � � t±Hr''l@ E JB i}J � � i'r''l � "=C 1w: :El 00 ; 

[ooogJ 00 2 t!ft!�,,�NfffUft!ft!&OO; 

[0010J oo 3 ¾¾ cpc ,e,NfffUft!ftt2t LED ��I3ff H��ft!fflOO ; 

[ oo 11] 00 4 t! i�1f # 1i:# 2t 1f 1fJTI N mrJ ft!fti 00 ; 
[ oo 1 2J oo 5 J& 1t:Z ¥F 2z #13:Z:0 N mu ft!at oo 0 

A 1* � �4!!: JJ:it 

2/7 gf 

[0013] AT 1f4(�JfBm��:EJM{]H*-=ft)Z' ,&:iJ1'f:*HiE, J6:)JX: § s{]l'JJ;/J�f �r �BT fff�, T 

��*OO��A���m,ill-ffe��*�fflffi� 0 

[0014J -Po oo 1 Pfi�, *� m ffi .7l'ltJetb s{j § wmi'ttJe�rJJ i'1ts{]ITi'ft.7l'lm:am Z9J ft!�'ELt§1f 

ft! iiMJL i� ft! itMJi o"J 1� ft! ft/m ii ttif lHj TT :X:, ff tj TT :X:ilU1JgJ;it: ttfll:I! ff ii tt _¥ $tu W1 ��, iE 

'ill t2i 1f CPC ,e, N mu ft!ffl' i� CPC ,e, N mu ft!fti s{j $tu tb ftm) ii tt1f 7't jm t!JJJC�UJE' i� 7Mr1fJTit!JJ�]UJE 

{,}J51f is- i=1 Z¥1it1t£fbU ft!fti, is-l"r Z¥1itt£ fbU ft! ft% s{] #tu Afzffifiittr CPU ,8, f£ fprj ft!fti, Jt:#tu tb ft/m 

iittr-M1fmNiu ft!ftt, -M1fmNiu ft!fttl'JthJ5"fft-§ii ; 

[0015J Pfi� cpu ,bi,Nmu ft!N*s{]$tuJ\liirliitt1f1t:Zff:2t#JRiJJNmu ft!N*, i�itttt&#JRiJJNmrJ ft! 

�1'Jff�H*,HffittMff2t$tutbft!�fflii;M�ft!�ffl�Mft!�N�ft!�l'JJEft!tt□ffl 

ii, ft!�NmrJ ft!ftt '7JE ft!tt □ iitt_¥ cpu ,e,NmrJ ft!ftt ;M�$tu tb ft!�2tfft#:TT**£rJ '7 ft! 

�NmrJ ft!ft!t-§ii ;f)T� CPU ,e,NmrJ ft!ft!O{]$tu W1fzffifiEiittif H� ft!ft!' i��� ft!ft%1'1t5 LED� 

WffH�ff��[A]��s{]liDffi��;m�ittff&����ft!ffliitt1fffl�£��ffio 

[0016] B �u·ft::$ft!imi:�1J'-:1/v 12V lP 24V pijf�, ttft!ft!&W:it"P 12,l OVDC � 15. 5VDC 12,l pq,Jc 

v-.1vM 12VDC rt!1m; l;J, 15. 5 � 30. OVDC pq,Jcv-.1vM 24VDC rt!ifilo fft#:TT*��WJ-t-rt!ifu�fjll 

*��$�WJ#��,�z����-mWJ-t-ft!ffi$tutbs{]J;/J�o �B1tE��TT*�&J\WJ

i'"1tJci}J1J',H*, 1tJci}JH*l'J 12V t�lP 24V t�i�ff IA]#, epfffjH*tt 12V � 24V t� 81, 1tJci}J

TTfil[A)ffe '�*, tt OFF t�B1, 1Bcl9JTT*fil § Z9JffiTT, m r�fjllj[-'l'ffliitt1� % s{]$tu A�ffiTT�

*Llffio

[0011J i�@:a£ 7;/J ft!�lrJffl j:Jb;f H1lrEttfH!liff1t1v § /4JJNmU ft!-=fTT*, �Mft!fflill1f� 

�Jt:��WTWJ#��,[A]B1ft!ffltt�*m�WTHffi�MffWJft/mft!ffi�,*:1/v�WT�tbft!� 

M 1=f tb fJJHa tt s{] �14 z 0 

[ oo 1 s J @:% 1B Z9J Fh � ?t JJrJ h\ Ffl im �Ji WJ fz/m , Fh �f:1 J \"& , ff t#: TT* titu tb fzml , JgjJrE tt fff!I!@ WJ fzml , 

JE ft!tt □, i;1q 'l'ITT ft!Bs:1mrJii� 1ilH*, s.1amuPn iJJffit:H�*tt.12?t1JrJittff:iz_¥ cpu ,e,�mu ft!� 

�rl, ,uWT, fJ\ TTuf��om? s{]t*1i1�,@,m, ��xt@s{]Jvt1rr 1� %JzfrJm7MrZ+:1itNmrJ ft!ftt, tFoJitt 

tm 1c 1i Z¥ :H s{] m � i;1q w , ��::;,ct� 1rn w mu ft! fiWr rJJ ¥ nJ * Fw , EE :tm F ff /3( tb t-§ )_Ill s1 m � 1t ,@, 0 

�� @:a ;g i}J ft!� PT xt:f� 1il 3!; tf , iE nJ% }!Jl , t1j �� tl lP ft! Et M 1� !¾ M � � ill 1f � :i: 1i t/1 , IA] 

B1 ftft ft!t�1iz:J!;tf, ft!im 1�llitm� '� tb MilrE1itP, ft!*� tb i1rni1itP 12LR.A:1/v 5./afijrJJB i}J't( 

:i:m��1Y001'f�JJoJ\t-§@s{]i:g. �-m�lP)t rt!m� 0 -BB- �-l�Oi:fr, PIPJn, Jz �-:f5f1t, tE 4odB u1;1r 

r✓f±JT, J51't1f�x1'½'.ftuNe�tE 5 *l;JLo iH-7Mrf+��iTt5f11fs{]�iH-tJe�jriEtm�:fjjrWJ1-
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*lrfi, eprt*ln@3JI:f*, fflPPT1tttJ!ltt%J ¥ s{J��ff:�mm, mr§'J?'fri s{JJ!lffl tL
[0019J tE�'T�JJt1JLl "P, ii@�, ta 'iJJ f:§.r� s{J �Ji!it�fi¾�P lfil 2, lfil 3, lfil 4, lfil s J5Jr � 0 Jt:�JJTu
1!7Ll "P, i�@Efa iJJ Eg�*ffl s{J:=t��Ht:ffc1�1f = rc1 -7sos � ftr/il�fi¾�iffi:ffc, rc2-Mc96F32Q
J¥LJ=,1JL, IC3-BLA4208 * s 111i:1tl:fi¾;t;J=,, IC4-TDA2822 �Ms t�J}JhJc LSl -1::t��th F :ffc
2W/8 JtX, LED-LG5631AH-tt'dJ&�W§f lrt.��, IC5 (IC6)-PC817 ftt/ll, IC7-LM358 �fi¾€JJJC
)(r)JltiJiEttiM!I!�, )( Eg0'fi:tt:J:j:rf* C 12/24v tHJJ:J'jffl), lf¥:'iJJH*, 5sHtLlfa'iJJ�tB. ,$HU ili lE, fft
fjEg�o
[0020J JJ'(�mI1YLl c:p, i�@�,fa r)J Eg�pJ�:FJJZs{] :=t�J':btgE� : 
[0021] L@Efai)J Egi�tt't�H*�11:a112V /24V 13N � i)Ji9'!iJIJ=r,,§!:�, xt@s{J13{U:*1':'rtll1: 
� u , S*+�� 
�;x LE03/LED4 ,,,,nm� ;
[0022J 2,@Efa iJJ EgwR Egim1�£E: § iJJflHfm�, =i Eg1m Egffi 1�-=t s. o ,s; u < 10. ov a1, m 
s § i)J=r� lft�� ; 
[0023J 3,@:@fa'iJJEg�EgfmEgffitt1� §'iJJ*WT1:9HP2zm�, :':1§Eg11f:!Egffiffti1t;Sr sv a1, 
0Efa�Eg�§��WTE:g�����,�a1��*ffi�WT��*Am�; 
[0024] 4,� ili Eg�iEiJflJitt�J!lt��, lEiJflJittfl't § 7;;/J�,&��;ll, :#w*itt��R LED4 
'"T S*ts �A J,\,%11E� ; 

[0025] 5,�ili Eg�Jittt:1Hi& rr:amij*WT15f:t?lPm�, �ili Eg�t:JHitt&a1' 1t0'ittt�!I! 
:ffcf'*WT1i111, �s-t�ilit§ms{Jmit1s,�,m�&&tt=r�� LEo7 '.kJ 1.r�m�, �a1�bJiWg1;q 
,fff B ·left'"" 1-+'7:Il ""' ] "1� E3 
»JdJL�i:Slxl \/W'--j 1'.r IFi ,�, ; 

[0026J 6 ,� ili Eg�Jitt Egff:1fiij*WT1itf1 .fom�, ep, pg 1riitt s{J Egfm Egff)f IZ1Wc, �t-Jx 
:t� 12v � 24v Egffilxttt1f��� 24v tt1rw Egffi 1*j r 3o. ov o{J Egfm, RE ta i:JJ Eg� § i:JJ� 1--H 
t1f�iitt*it1S,�,t��;J;o+ittt�� LED61L8nt��' �fl1�i'iWgi'.lqt�irfr.�t1f�1�i'iij "Er2" 
1t,t1,; 

[ 002 7] 7' � ili rt!� rl �*WT 1itf1 ;f Pm�' 3 � ili rt!� ili fjll rt! 0'itrl::k pt' § qJ * WT mHitf1 ' 
@Efa iJJ EgwR� ili t§@s{Jmtt1s ,�,m�Ez�PWg ,:g t�R�u�1i1111�pij "P 1" 1t ,�, ; 
[0028] 8, � ili Eg�*ll.Ji!! § 'iJJ*r,l'Jr1it/1:fPm�' tE�,& ��ii r·' 3� ili Eg�¥HJCili fJJl*sHI 
a1,§'iJJ*WT�iliW��,�a1�iliffl@�*tt�g��Ez��ff��irfr.������� 
"P2" 1c', a J=t /�, ' 

[0029J 9, ft Eg131iz:t��lxft Eg:jjt�t� �, tt:J'jff#C@E� 1;;/J Eg�ft Eg{£f.!ll r 12v 13ft Eg, 
e P � tE 1ll3 Eg ™:#If¥:)§��� ft Eg , l;J, ,t!ftl 1i 1ll3 Eg ¥fil Et� ft Eg Eg lli � fJJ, e P , MA ft Eg :ffc J§ , �p *
;J'jyf*:;ftE 12V f�1iz:ot ,@�Jgq; rt!�§ 'iJJ�tljig, ii 1s,�JJ.t�, � 01ft rt!t��1J·tE.:;f�,8 
�' ]ifLl13,fiz:�1flE,t1ftlA1C, lEtEftft!1��'.kT LED2 ,8�,ftft!�:W:SJ LEDl ,8�; 
[0030J 10, 5s'dM Fn i)J� ili r}J tgL :':31rifl3i9:1f Egim Egffi� A�� A Egffi fR %rt 1t;S, @EPn i)J 
Eg�xrtlE1t §'iJJiRJJiJa1, J!lrlAA1LlWT:# lEEJ'[(DJ�JittJ§, �r�sHMfa'iJJ�t:H, 1i@Z,B,fa

'iJJEg������J!lo :':13�r���'iJJ�H�fil,&E�'iJJEg�§'iJJ�ili���-ffi�iB-
� +n ,¥fr UT {m; El I 1---. B � " 10 9 8 0 " 1"'' ,¥fr o+ i'ol ' , . ,¥fr ts � 1� E3 !,b. R=l ?' ts. i!liF.t R=l ?' ," =.1=1-1'µ:>1)('11� B 1RJ&�� - - -. . • . • . :fc�:>l)(w'J BJv :>l)('.JJE� l=i,�,gr:1m ,VEc&.m ff,'ffi',

5r�fftt\zs{Jt,&'f'':t;fPi(if:I 11: Egfu, $�ffitmr 10s J§ ,@is\faijJ Eg1Jl:T § ijJU,&�, EJfl15f:ffl 
?if���pt����tt�fi����o 

[0031 J J!':5tmI1;1Ll c:p, *it ZCf{ic/H� ftLl ft!Ji!i c:p 111i1'/ B1*it pg w ],(Pr c l;J,�Xh&A 1!70 : 
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[0032] A. 12V 

[0033] B. 24V

[0034] C. Low voltage, recharging recmmnended

[0035] D.Power is connected

[0036] E. Wrong Voltage

[0037] F. Wrong Polarity

[0038] G.Recharging ON,Turn the switch at back to 12V

[0039] H. charge immediately

[0040] I. Overload

[0041] J. Short Circuit

[0042] JtJl14: I 1t tll11t!mT : 

[ 0043] L 3 t):� tj TT* EB OFF 13 *� A 12 V ElX: 2 4 V 131:v: 81 ' *� tj TT*�� fg ifil fii :3f me ElX: $l me Jj§' 

BI.J fg£t;l;5�Jgj}[ttfu!I!� BI.J�u }\iii/&, [Pl 81" OCT+" fti/ii 1f /§'J Et! f C OUT+ � ff ,e � �jji :fir Jgj}[ tt 

fil!l!:ff 01$iw )di/ii," BAT/ :7Hffl" Ji:fir H tJrittill!l!:ff 01$iw Wi fti/ii), :3f ilH:ct:=t1Hf Dl, ��iJrt fg �Fl Rl 

;fOl�lli=tJizff DWI fo�&J§', EB fg�ii R2 #l3).;/J3f*ff Ql, 1ff[! fg:ff JKl �,&i\-�i!H : fg/fil BAT+ fg 

lliJ'.£:ci=W ff D4 TIO A � l�t�fi¾l� lli ff 7 80 5 sl.J#tu Afti/L 1t 3 ll!P #tu ili �� l� JE 61 5VDC fg lli� 

CPU lUtf fu Et!N�fi¾ Et! ; 

[0044] =iJf-'fmfg�iEEiflttttfl.fg&:AT 1. 5V 81, "BAT/ J[-,$" !l/Affg&f£tl=t1izff D6 }§', 

fPJ¥f:llJJDiLlff*ff Ql RI.J£tJizf!�f!fg:ff�,& ��®, JArto1! 7805 :it!:AIE�I ft:J:R:�: [PJ:EJ., 3 

ft fgtt Q "CH+" ttA fgi)j81, 7805 ill:ittAIE�I 1t:J:R:�" 

[0045J 2, • Jt tJL r. fg _L ft J§, 1§151c 1ft 11JW ttt :tj 3f 1c � ::a :tJ 3f, '¼ "ouT+,, im 1ft 1m,1 iiJ fg FF. 

< 15. 5VDC fl1�� • fgffiliEf,& "BATl +" fiim�flj BI.J fg£t:itt{f xt bt, 3 r,l,J3�$� -� BI.J fgJ±£*

tB [Pl 81' CPU !xiJult81!J'tt�3f� B:ar 12V 131:V: ; &z, 3it,e fg)±?: 15. 5V _§_..hj "BAT 1 +" 

ftimB1 rg£tfJl[t§��::k01, CPU ,.xiAftitj3f* BE'. T 24V t� :ilifl'.iEtft�1iz:J§', •JtfJLEB P52 ftim 

Q E1X P53 !l/Af Q $tu ili /B'l fg 5f, #IRi}J xt@ BI.J t.:jfiL 1§'�'rJ LED3 ElX: LEM ,r5, � dAJ 81 EB P21 !l/Af Q ElX: 

P23 Jffij Q $tu ili �� Jvj<)rfifR % #1><'.i}Jm � ;5 h' m�xt@ R{]msfR ,@,t£J1JJ'JJ, tm F :ff�H1tf:�� .x,t 

@Bf.Jt31iz:{s,@J���J=8? : 

[0046] 3 • Jt 1JL1ft1m� iiJ "OUT+" BI.J fg£t:ci1t£ �, 12V 13 fg& 11£ T 10. OVDC ( 24V 13 fg& ft£ 

T 20. OVDC) fl1,@,a£ 7;/J fgi)j § 7;/J,.xiJ .. JJ fgifil Bt£flfg, �'tl'.�1!J:¥L@:&fl11<i'ft fg_ii ;. 

h tfl p 16 MP �t § i}J ffi1t:£f � ili !l,k 1rf1 {s % �ills Zf:1it ;5 h ' t.& � 1t£ lli t� �t.&�ms' :3f ilH :ct th 

yl"1�:&01tt11trlfCCllifs,§,tr1�·�mP : �01�� § Z9J*�J5Jr1f fft�, �P*ri ,eW;J1�3fo:aiittfil!I! 

@sl.J$tuili ; 

[004 7] 3•JttL1ftim�iiJ "UOT+" R{] fgfEJJ ov' [Pl 81tE "OUT+ I j[-,$" ftim1ft1m�iiJ �JERI,_] IE fg 

&81, IJ!IJ*�@,e,JBZ9J fgi)jBI.Jftitj3f�l9:1f 3f, R�J=8?��$tu ili Et!��j[--$ fgffil BIEEJlJi 

�J: ; � J]t, )."L;g)a i}J fg�,.xiJffl? )'�®:et JS BS� Ir& fg)±*�1m�·tt;)[--$ fgifil fg£t, ep • Jt 

tJL §i}J��JA "OUT+/ j[,'fm" ftim@;iiJB{]��jfg&ffl®:ci�fi.W!'f ��ili*;

[0048] 3 ..i¥L h tfl1ft�m� Jlj "UOT +" s,g fg£t 7] ov' [Pl 81 fr "CH+" iliffl1ft1m� Jlj ft fgff lftt A fgJ± 

01, 1<�Jlt01ftttj3f*l3:1f3f, ,RMJf, rg1i BttA, Jlt01 •Jttfl § Z9J��$tuili ·1-Jvjcirrfs �·� 

* � Zf:1it;tSJt, mitZftFht31:v:Jf ��*�m�*s, �i!Fffl?ft Fha-JiJ��ftttj3f*Jf r 12v t3,

6 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1648 of 2235



CN 202696190 U 5/7 gf 

izP ff 1� H * ft Jt:1ilii-3 ,ffl st, ¥ Jt tfli� § r;/J fl Ef $Jiu tB fMi '&.1� % , H fiJ ffl? i� ff 1� H *ff fiJ iE 

ii!! s1 12v ;J;3 fflJJ it ; ':13@:e ta iJJ Et!1JJtit!:A TF�JE Et!J§,-$. Jti-JUm:cti1.}:1mU1tx.tt Et!rn R31-1s11li 

�$;1l:Hr/lJWT, ':1§JEEt!Et!})[1J\r 300mA stitEt!�li-1siBsJ$7J o. 03V, *�JEEt!�}f, &z.!l!IJ* 

�iEftft�, ':1§ LED2 ,8�*�iEftft�, ':1§ LEDl ,8�st*�JE�t63Ra 

[0049] 3,Jgi}J, Jt:I {i:J]tfJ.izPT : 

[0050] 3. L 12V ;j;3i£11ifiiitt�;m;fPtl� :fft�Hr:ar 12V f3' •Jttfl'fil:i�iJflj "OUT+" ,8

;fP "BA'l'l +" ,8 01 Et!ff:l:SJft 12V ;j-3 Jr1 [=pj pq st, R:eE i}J fg� § z;/J:j:� 12V ;j;3{flm�i1t� : [Al a1 

Jr$ 12V Et!}mr,llgft/m Et!lli?J\.rJ3lE!e,1:f;Ztt, -lE!e,ttA1L1Jrtttfo!l!:tts1$iiuft/m, {t ¥ Jttflft"BAT+ /Jr$" 

,8i1.}:flj 12V t�m II pg B11f �:Z Et!lli m ; :1j -JE1dm:ctEt!*1J\&ltx.tt, Et!*� pg iff;��tt�t�fM 

tRB1 "Jl" ftr/il D, 1tiEtt1s%ieLct R5, D8 ;fP IC5 itr1-r$H�J§, i�JH'ffliEtt1s% "RIGHT-Ctr l" 

±5�-htfLB1 Pl31/Af D, •JttfLJ"iJWl@:eEi}J Et!�BfffiJ 12V tt rAJstEt!� Bt£.iE11i!lnJ�3i 

tt,�st•Jtm��1t�ttMft��fgMmw����Jt���;m,*���zJt��­

���ffi%m1:f;ZIE�iitt&�;mm�m�,�IE�iittttffig&st�'a"Wffl?;Jt�m�= 

12v t�{fl:t§'�'.l:L8� ;xt 001 iE,tiJriiitt:t§'�'.l:L8�m� Jttuijff § iJJ�� pg ,jrim Et!*®cJ§ 

s1tJ,� �& m 0 

[ 0051 J 3. 2, 12v tHJ Hi & � ii 11 {:liHP :f Pm� = !i'H� H * � f U 12v ;J;3, t§@ s1 ;J;3 ffl i1.}: 1mu :f P 

m� pg� [A) _t ; [Al st JH'ffl 12V C� 24V) �ifu r,ijftr/il Et!lliiffitt ��k::1J\ tN 1:f;Ztt, �� � pq $ � 

�tt ��iMtJzsi "Jl" 1/Af D, {t&tt{s %miU D9, IC6 ;fP R5 illff ff �J§, i��r'l'ffl &tt1s % 

"Reverse-Ctr l "��-J,i:JLR1 Pl 2 ft/m D, •Jti:JLJ"iJIJ!'Jr@:ePni}J �� Bffflj 12V ;j-3, [A]st;tfri�iJ 

f lj Jr$ fg fm tJHi tt & , � st H t'TE tt fo!I! �i� {lH� WT 3f � �, * rnJ ffi � Z A ii tf '&. JE JW� 1rfi 1s % 

mJR&ttm�i1t�1siiL *i�&tt1s,@,&a1±:-m'a"WfflP :Jtfm:t�� :12v ;J;3{fl:t��1L8�; 

&ttt�IH��n LED7 };�n J&�ijff ��&tt+i�{t�ij "Erl" IAJtJF,o 

[0052] 3. 3, 12V t3>7r� Et!lli:ct�ti�1:liHf-1:fP1�� :$H�H**flj 12V f3, tB@s1�1miJ:fP

m� pg�� _t ; � at rg�fA>7H'fl3 rg}fu r,llgft/m rt!llitt AJ'lt1Ettfo!l!�is1$tuft/m, 1t •Jttflft "BAT+/ 

�r'l'ffl" ,Q�fiJ�stiittITT Et!fm Et!lli B�tfj "12V" B11z�mll �J st, •JttJLHtt!;it-v.�rtt Et! 

�Et!lli�@:ePn�Et!�M�*��m���,H�tt�ff:��*���:*�*�ZJtii 

�'&.JE��ffi%�1:f;ZEt!lliffl�iitt��ffi�ffig,*�fflttffig&st�'a"Wffi?:tt�ffi 
� t;UJ' tb�,�r I.·� cb [CHt't=r'/,:tA£.tt1)//Jztb�,�r ' r·� J¼frUI"''c S � J;C;tA£.Ht't=r/-P-Ul ;r, :12V �cj1l,lrn/f\'.i- ,r2,;t_,; '-t=.J-=t.1:tJ17CB::1jz11Xr1 rn/f\'.i- LED6 },=;i,;t_, :>1x.µ"'11'f ,rv./f\Lx..1jz1:tJ1x1 \.µ"'1 

"Er2" IAJ );,If, o 

[0053] 3. 4,24V t3iEEJ!lii:tt�iffi;fPj'�� :*1l:rfr:i'.r 24V f3, 1¥LJttfL�1miJflj "OUT+"

,8:tP "BATl +" ,8 61 rg[tt,§*�A, @� T 24V ts{flo @fa, Jg� rg� § �:j:[2 24V ts{flm� 

* � ; [nJ aJ >7 r $ 2 4 V Ffl fm M ft/m Ffl & 7)\. M ii Ifx f¥ , -ii tt A. H 111t tt fo:I! :g§: ITT M ftw , {!. h tfl ft

"nA r+; 5ir$,, ,eiN:fiJ 24 ;J;3m II pq R11f �,: Et!lli rn ; "P-h't®:ct fg�1J\& .&,:Z*, Et!�r& pq $�

�J§tt���IJ1Jxs1 "Jl" ft/m □ '{iiE1i{s%;mrl R5, D8 �p IC5 illfiff1jJ§' i�Jr'l'ffliEtt{s%

"RIGHT-Ctr l "JE�-JttfLB1 Pl3 ftm) W, .JttfLJ"iJWlJ11i:eJ-ai}J Et!� Bffflj 24V t3, fAlITT Et!_Y<: B

�IE��-�ffi,���Jtm��gmffiti:tt���MMili����x����,*�*

#ZJt�JE-���ffi%mJRIE�ii�&�®m�m#,ffiIE�ii��m�&st��wm

? ;Xfm:ti� :24v ts1fl:ti�1T,8n ;xtms1IE1'ii!li±ttffi�·J:r,8ntt� J&�ijff §���pg,

Jrim Ffl*l&cJ§si�¾Ffl&ffi:o
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[0054J 3. 5,24v tHL Hi& rPJ 3!Jt1!�Hf=1ln�� = tt:1�:ff *tt' fLl 24v :ra, t§@ 61:ra,ffz:r&iffi.�ln 

1:: � pg � 1AJ J: : 1AJ a15t r ifl3 2 4 v c Ex 12v > E§. 1m rJI fllM E§. 1:tjm:ct E§. :'k I h'& .ItX. ff , E§. :'k � pg ifl3 � � 

J§tt�fi:".rll�fR61 "Jl" ftr/il D' 1!&tt1�%iant D9, IC6 :;fP R5 it!:1-r$Hik:J§' �t5tH'ffl&tt1�% 

"Reverse-Ctr l "±5�•Jti-JLl't'>J Pl2 Jffif D, •Jti-JLJ'Lllffi @EJB i)J �� Btt'fLl 24V f3, IA] a1:J-&iffi,� 

�*mE§.MW tttt&,�a1H�ttti���MWTTT��,#rPJ*�ZJta��J3��ffi% 

��&tt��m�1�.1�L #�t&tt1�,@,J>ZS1t-t!!i'�·wfflP :�1mt�� :24v ta1fz:t��tr B�: 

&tt1IFfft��H LEU7 ,12� ;�1iij"g H�&ttt��1�1iij "Erl" i'J;Jti o 

[0055J 3. 6,24V 1a>1rtt E§.£trl1tt Cgltrlr§'J, �rl 30. ov a1)ti�1:!�Hf1ln�� :tt'1�:ff*tt'fLl 

24V t�' t§@611a1fz:��m�lP1Jl!:� pg �IAJJ: ; IAJS1 E§.:'k!A5tr$ E§.MMizffif E§.llittA 1"lilil:ttfM!� 

61'.ltutrlil, 11 •JttfLtE "BAT+/ 37H'ffl" ,121_GzfUJ1:�a1att61 E§.1rn E§.1± e1.�ili "24v" 61��mlil pg 

a1, �o5'HfflE§.£t1ttr 15. 5v g\{;r'is'Jr 3o. ov a1, •JttJLHttWJ(iAJrttE§.1mE§.1±1=i@:aJBiJJ E§.� 

M����+�re,H�ttti��M*�U�o #rPJ*�ZJta��J3��ffi%m�E§.lli 

tfijatt��m�f�,@,, #�ttttt1�,@,J>Za1t-mEwfflP ;�1mt�� :24v ta1fz:t��tr B�; 

E§.fft��att1lflH��H LEU6 ,12� :�1iW!'rH�&ttt��1�1iij "Er2" i'J;Jtio 

[oo56J 4,£ /4JJ:cttlt § ;}J*lffi1i1f1 : ':13@�,£ 7-dJ E§.�tE£ 1-dJ61g}lfsJ, �:ct£ ;}J�tJE"F r:':t 

1�Jc E§.ilil:,@EJai)J E§.iJJJUmrlJJ-� E§.:'k1h'& J:.ItX.tt, ii.ItX.� E§.:'k61JcwfLl pg ifl3 E§.imjgt&z 

rsJ61BsJft:, iffitt�E§.�1JY!'.§, pg'l'ffl1�%�itfU "11" trlil □, � �£ct Do, rc7 �E§.Ntn!ZJcJ§, �t 

LlJJrE1�% "OVERLOAE-TEST" ±5fLl•JttJL61 Pll li/& D, =ii� E§.lliffi:tE�Jca-ti'sJ IAJ N�lr'is'JT� 

�t'ZJEfi CtliUUJl�iAili � E§.�JcwfU fgimffitiftm�zrsJ R1 E§.�JL ��@�.Pn i)J E§.� E§.imlii 

:AJJ]ZE§.Ff�nit11':ilirliliE15iHP61��E§.£tffi:) a1 ,@�,}BZ9] E§.�Jwtlt/)(i:A?Hfflatt:v-Ltltrl�, B

m�-��m�A���ma1,.JtmMWTA�ttM�fi:".�ffi%,�A�ttM����Wr 

'.ltuili:•JtmlAJ�rPJm��Jt���@�:ct�����m�mg,#�ffig&�E�fflP: 

1t1tM�� :�1iij"g H�rl1JiE15iHf11�1iij "P 1" i'J;JtJF, o 

[0057] 5, rg�$ifu ili �lili!i § l9J*lffi15f:1? : '3@�;B Z9J rg�,tE�,&-fl-�.il!J§ rg�tljl,ffi�lili!i01, 
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Notice 
This translation is machine-generated. It cannot be guaranteed that it is intelligible, accurate, 

complete, reliable or fit for specific purposes. Critical decisions, such as commercially relevant or 

financial decisions, should not be based on machine-translation output. 

ABSTRACT JP3185027U 

[] 
13 PROBLEM TO BE SOLVED: To provide a booster cable for a portable auxiliary power feeding 

device having a function as ajump starter, which is compact and lightweight and has excellent 

portability, which can withstand relatively intense bending motion and does not cause 

disconnection of a core wire. Provide booster cables. SOLUTION: A connector cover 240 is 

attached to a two-pole connector 230 having a male-female structure for connecting two 

connection cables 120A and 120B to a portable auxiliary power supply device, and two cables 

are derived from the two-pole connector 230. The lead-out portion of the connection cable is 

fixed by the connector cover 240. When the booster cable is grasped and the auxiliary power 

supply device is lifted and moved as it is, a strong pulling force is applied and the lead-out 

portion of the cable that is repeatedly bent is pinched and protected by the connector cover, 

so that there is no risk of disconnection in the core wire. [Selection diagram] Fig. 6 
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ti , -t!fr, • ffl • M • � 0) 4 @ ) 0) L E D tc. J:. 1J ffl fiX. � tL T v, 0 o i:. 0) ft ffl m * ff; $ 5 1 ti , 40 

J:. Be ffi!J 00 @I� im 4 tc J:. IJ ffi!J 00 � tL t, 1c • II: 7,r ,.,, - 1R ff; t" 0 � lig 7,r J1:tc. t" ti' fJ\ IJ 1: tJ: < , 

� ,¢,i; �Ttc J:. IJ 1 \ 7 -5- Y :t t L T � Fig L , * tc. , � 1i'HT tc J:. IJ -;:; -\' Y :t ;;z 1:7 - r 5- Y :t t 

L, t � Fi8 t" 0 a * tc. , J:. a2 - tt 0) JP 11t ffl if is- 1:T 5 3 A , 5 3 B ti , 'iJf,, @ L E D t B @ L E 

D iJ, G tJ: IJ , J:. ac ffi!J 00 @I Im $ tc J:. IJ ffi!J 00 � tL T , � li tc. R r� <t 0 i:. t tc. J:. IJ JP 1lt ffl W is- tT 

t Lt�Fi89Go 

[0030] 

* tc. , 1:. Bc , , •y :;- u o -� � n s 2 ti . J:. Be � f* 1 o 0) :t" iJIJJ oo m tc. � ii � .:n t 1., \ 0 o 

[0031] 

J:. ac J\ •y r l) P -1R ff; 1:T 5 2 ti , mds L E D TJ' G tJ: IJ , J:. Bc lllU 00 @J JE�Hffi 4 tc. J:. IJ ifj[J 00 � 

n --r , J:. i2 1J =r ,:; L -1 * ✓ ir • r-1!! 2 0) • EE iJ, m J£ {f * c' {B: r t" 0 t 1,� � � 1� ® 0 i, \ ti R n 50 
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(6) 

tR: !� t /J: G L. t tc J:: iJ ' l \ '1/ T 1) 0 - * � n t L L 11 -rm ""g G 0 

[0032] 

JP 3185027 U 2013.7.25 

* tr. , J: le -M 0) ffl.U ffi P.'\PlJHT 5 4 A , 5 4 B ti , -t" tl "t" tl lll fJll: tide We 1l! i! tl tdi � 0) El

is L E D IC J:: iJ ffl � i! tl T \,, • 0 a 

[0033] 

r.. 0) J:: -5 /J: ffl AX, 0) :ij[ jjljj ffl tJ1i fl}] � • H lli I O 0 �c :to v • T , _l !2 ff {;$: I 0 F1 le ru! lli � .fl t .:11,rJ 

B@MW4�. 1:�n■ @Mm10)���moo-t0ft ■moom, 1:�mn@Mm10)�� 

�moo-tomnmoom, 1c•••�ms1w(f)���m•-t0a�m•mtLT1l�"t0 

'"? ,{ 7 0 :::1 ✓ ]! 1 - 5 iJ, G /J: iJ ' IA] m UH!i: i! tl h: j_-_ §2. ft • @ fi!er m 1 & 'Cf tf::\ n @ fi!er ff� 3 0) ii] 

{'f ��OJ J:: -5 tc $!JOO i"" 0 a 
10 

[0034] 

C. C. 1: , C. CT) :ij[ jjljj ffl -rm B;fJ � ■ � • I 0 0 h:: m m '2" n 0 ft • ffl OJ Mi • 'T - ---;f ;1,, t L T ti ,

* J.ij; ffl • iffl iJ• G re • ffl 0) l 2 V 0) ■ iffl {,ft � "t 0 k. 3iJ CT) A C 7 �, 7' 5 'T - "J' Ji,, t , El i/J $ 1 '\ 

o/TrJ�GOO��l2V(f)■ •m��m�-tok.37J(f)Vfl-7'5Y'T----;f���-�nT

\,,• 0 0 

[0035] 

-t"LT, J:-.�:ij[jjijjfflfllifl}J�■H ■ I00��00J:�ffiOO@M$4�, l:�DCJ....n• 

r2o�Ac7�7'�'T-7�x�vfl-7'5Y'T-7��nmmm�n, ••m•�x 

ti El l/J :ij[ ; -:; '1/ T 1) iJ• G ft • ffl CT) • � 1J' {,ft � � tl. 0 C t IC J:: IJ , 1: !2 D C A n �ffil r 2 0 tc PH 

�■ ffM�J:(f)■ ff�m��tl.k.c.t�Mtf::\"tot, ft■ t-fOJffifi�fi-5o 

[0036] 

r.. 0) ft ■ t - F 0) ffi!J 1fQJ fC ts\,,' L, J: §2. ffi!J 00@ M $ 4 ti, ft ■ ffjrj fi $ fC J:: IJ J: !2. re ■ @ ffl 

$10J���m-LT, J:�n-@MfflI�ftLT_l�l)+�L,{*YS.�2�n•L 

. 1:�u*�L-1* ✓ ••�2�•ft•*1:ftmi!n0t�ft•�•@M���i!�, n 

-��J90o

[0037]

* tc , l: !2 ili!J 00 @ M m 4 ti. n • ili!J 00 rfl tc ti , tf::\ n ili!J 00 m f;:: J:: IJ 1: !2. tf::\ n @ M m 3 OJ 1/J

��mELt, J:�tf::\n@M003�Gnffl�(f)••m����"to. 

[0038] 

20 

� G tc , J:-. BC ffjf J nfj] @ M 00 4 ki , ft ■ ffiiJ nfj] q:t fC ti , a� ffiiJ 00 ffl fC: J:: iJ 1: BC ft■ :I; a � $ 5 30 

I 0) jiJ ft ;t,t $J 00 L L ' J: !2 ft •• * � m 5 1 � $J 00 L L 7C • :I; � l \ - a � 9 0 0 

[0039] 

J:�::fE••a�ms1�. J:�moo@Mffl4�J::IJ���m•�n--c, *n•���G 

, )\ '1/ T l) H :I; 2 0 % ,L),_ T � � "t w, is Ji'a � :l�, )\ '1/ T 1) Hit 2 0 % 1J' G 3 0 % � � "t � is

tdT , 1 \ •;; r I) � :I; 3 O % iJ, G 4 O % � � "t ffl is t-U/!£ � D , 1" •y r 1) � :I; 4 O % tJ, G 7 O 

%1J:'.�-t•is�tr�n, /\o/TrJHit70%�Gl00%��9Sis�H�■ �t. •n 

■ �x !� * -C re C iJ' � tnc :/11: ":J L , � tT � !� iJ' }I[& �:@.: {l'.. "t 0 o 

[0040]

J:�$jjljjfflflliM�•ti ■ I00�. j_-_�l)*�L,{* ✓ •-�z�n-Lk�■ T:', m 

m @ :J "7 Y 7 .::Z. � - � t L T 11 ti� L , * tc. , � n T:' • ;[ 11 � � 19.! ffl "t 0 tc 6IJ tz:: :;f- -� ---;f ;1,, 40 

■ �H ■tLtM!ffl�or..t�T:'�00

[0041]

C. r.. T:' , r.. CT) $ jjijj ffl M fl}] � � H @'. I O O tc: Ii , J:-. !2. :J -v Y 7' .::Z. 5 - I- ffl 0) ffi 1 OJ D C tf::\

n i'iiffi -=f-3 1 7i'.' ffl AX, L T \,,' 0 it Jlfi fRJ f:.$: ffl m: CT) Ffr ffl 7 Y �, - 'J Y :::i -T, 7 � 1J' G iJ: 0 :J "7 'Y 7 1 

30�7°5Y230�ftLt�$fflm�tl.o:J-vY7.::Z.5-l-fflOJ7-A5'T-7�20 

0 iJ� � {im � tl T \,,' 0 o 

[0042] 

J: BC .. J' -.::Z. � 'T -:f JI., 2 0 0 ii , � 3 fZ:: � � J:; ') fZ:: , 2 * CT) ;Jt m 'T - ---;f Ji,, 'T - ---;f Jl,, 2 1 

0 A , 2 I O B OJ � /iffil $ IC m � � tl. tc. 2 -::> OJ 1/ "7 Y 7 A 5 -5 ffl � □ 7 1) '1/ "j' 2 2 0 A ,

2 2 0 B t , _l !2 2 * OJ m m 'T - ""j' Ji,, 'T - ""j' Ji,, 2 1 0 A , 2 1 0 B tJJ {if! /iffil /iJM $ �L ru! tr G tl. 50 
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, J: lie 2 * (TJ 1& m 'T -7' JI,, 'T - 7' JI,, 2 l O A , 2 l O B 1,t ..l lie $' jilij ffl tiff M � ffi: & i!: l O 0 

ic: m m 1" 0 t.:. 66 (TJ tt lltl fl:l1 f;-$: « m (TJ 2 ti ::1 * 1;7 !7 2 3 o t , ..l lie 2 ti ::1 * 1;7 !7 2 3 o re ® 1J 

{t It G tL , J: lie 2 * 0) 1& m 'T - 7' JI,, 2 l O A , 2 l O B 0) ..l lie 2 ti :J ;z, 7 5 2 3 0 iJ• G ¥J 

1±1 � tL 0 ¥J /fl lm 51 � u!IT '.<E 1" 0 ::1 i, 7 !7 :JJ 1, - 2 4 o t � {JI/Lt 0 o 

[0043] 

..l lie 2 ti ::1 * 1;1 !7 2 3 o ti, ISi 4 tc JG 1" J: .:s re , ..l lie mm 'T ----;r JI,, 2 1 o A , 2 1 o B 

ic m m ,! n t.:. m �!ll. -r 2 3 s A , 2 3 s B n" � J... ,! n 0 m � -r :/'iri J... w 2 3 1 t , J: lie m � -r 

ic: m m � n t.:. ..l lie m m 'T - 7' JI,, 2 1 o A , 2 1 o B � t1 .:s 'T - ---;r JI,, ¥J 1:±l w 2 3 2 t t/• mt �t 

s :n , � s re m m �* i� (TJ � &!Hf! 1t1r oo � � JG 1" J: .:s ic: , a lltl (TJ IR j31J tJ, tJ: v, ic: t � v s -r im m 

Mt t,t tlo/1 � 13-9 re:� AI trn t L t.:. « m (TJ ::1 * 1;1 !7 l\ "J :,: :,; 'f 2 3 3 � � '"t G ut lili fl:l1 i* mm (TJ Pfi- ffl 10 

7 :,; ,ft' - '/ Y ::i ;z, 7 -7, iJ• G tJ: 0 o 

[0044] 

* t.:. , J: lie ::i * fJ -7, :JJ 1, - 2 4 o ti , � 6 ,c JG 1" J:: .:s ,c: , J: lie m m 'T ----;r JI,, 2 1 o A ,

2 1 0 B f;: 1& -:J tc Em c' = 51 J!fiJ � tL tc J: , \ - 7 2 4 1 t r 1 \ - 7 2 4 2 iJ• G tJ: I) , J: lie J: 1 \ 

-7 2 4 1 t r 1 \ - 7 2 4 2 ,c: J:: 1J m m � n 0 ..l lie ::r .t, J;J -7, 1 \ ry :,: :,; 1f 2 3 3 (TJ ..l lie 'T -

7' JI,, ¥J ti:! w 2 3 2 t,t ti -s ® 1J 1-t rt w 2 4 4 t , J: lie ::i :z, 1;1 -7, 1 \ "J :,: :,; 'f 2 3 3 tJ, G ¥J ti:! ,!

tL t.:. ..l lle 2 * 0) 1& m 'T -7' JI,, 2 1 0 A , 2 1 0 B � � � 9 0 'T -7' JI,, x � $ 2 4 5 t � 9

0 Q {- L z , J: lie ::1 * J;J !7 :JJ 1 \ - ti , � 1 (TJ c A ) . c B ) tc ;,r- "t J:: -s tc , J: lie ® 1J N it

im tc: :t5 v, -c ..1 1 \ - 7 2 4 1 t r /\ - 7 2 4 2 n' ..l lie 'T - ---;r JI,, ¥J 1±1 w 2 3 2 ,c -t, :,: 2 s 1 t

--t ,y 1-- 2 5 2 tc: J::. IJ - f;-$: l'l/;J t;: *H Jf ft ft � JE � tL 15 o 
20 

[0045] 

c (TJ J:: -s tJ: m m (TJ ::i * >; -7, tJ ;-, - 2 4 o 12 ..1 ae 2 m ::1 * fJ !7 2 3 o (TJ 'T - ---;r JI,, ¥1 tB rm 2 

3 2 ,c: ® IJ ft rt t.:. ..l lie 7' - ::::z. !7 'T - ---;r JI,, 2 o o cl ta: , ..l lie 2 ti ::1 * J;J -7, 2 3 o (TJ 'T - ---;r JI,, 

¥I ti:! $ 2 3 2 iJ• G ¥I ti:! � tL tc ..l l;e 2 * (TJ mm 'T -7' JI,, 'T -7' !'-1 2 1 0 A , 2 1 0 B (TJ ,JI ili 

w 51 t.J, ..l lie ::r * J;J !7 iJ , , - 2 4 o (TJ 'T - ---;r JI,, :sz: :J:� w 2 4 s re J:: 1J � :J:� ,! tt G (TJ cl , tt � i¥J 

� L, t,' ml B::!J Ji JjJ re: jf ?t. ' ,C., � 0) ltlr � 72 s I � � L 9 1#, TJ' 7J: < 7J: G 0 

[0046]

::C L, -C , C:: 0) .!f[ jmj ffl till !lJJ ff@ C & m'. l O O ti , ..l lie 7' - ::::Z. -7, 'T -7' JI,, 2 0 0 72 fr L, -C :-P -v 

/ / A 9 - 1-- � % 0 .!f[ jjljj 0) .!f[ .ti I' ';! T 1) f;: m m � tL ' � 0) J:: -5 r;: l., l 1/ -v / 7° A !J - !J t 

L, -C � ffl � tL 0 o 
30 

[0047] 

1" iJ: :b !> , ;: (TJ .!f[ jilij ffl till !lJJ ff@ C & m'. 1 0 0 72 :-P -v Y "1' ::::Z. -7, - -7, t L, -C fie ffl 9 ,s, :t§J; & , '1:3 

�$jilijffltill!lh�C&E1000) ■ -::::Z.-1'o/T4l�OFF(TJ�-c', ..l�:-P-vY7°::::Z.!J­

!--ffl(TJ7'-::::Z.!J'T-7�200�1-��J:IJ..l�ffilO)DCl±lti��31�mm�tL0 

[0048] 

J: lie • jilij m till M ff@ • & m 1 o o (TJ .1 - -lf ti , ..1 lie n • a * ;,r- w s 1 -12 m lilt c -r t,, 0 110\!{ 

(TJ L E D TJ' :@: -C H!j tT L, -C i,, 0 ;: t T: , ffi'. • ::::Z. -1' 'Y T 4 1 7J' 0 F F (TJ � l� T: � 0 ;: t 72 Iii ll.'Z 

90C::ttfcl�0 0

[0049] 

Yx. (;: , 1 - -if' tJ, ■ • ::::Z. -1' ,y r 4 1 72 ¥1' L, -C C • 0 N [;: 9 0 t , ;: (TJ $' jilij ffl till M � C & ii: 

100(TJffi00§ffi$4�, •�oN��mLTJ:E*;,r-�-W�J::!Jnffi:A*;,r-$51(TJ 

IJJW12ffi00L-, ..lEn ■ a*JGWS112&�£t1�at90. J:E�CA*;,r-$51�, 

� � £ n f;: J::. I) • iffi O N � * JG 9 0 / \ TJ - 7 / / t L l � 1m 9 0 0 

[0050] 

{- l., Z, ;: 0) -� 0 N �Jt� c' 1--lf if 1/ '\':,; -.f ::::Z. !J- 1-- ::::Z. -1' 'Y 1- 4 2 JS:: :j:Ejl L, T 1/-\: Y 7° 

::::Z. 7 - 1-- 9 0 t , ;: 0) $ jilij ffl M IIJJ ff@ C & mi 1 0 0 (TJ ffirJ • §J £g $ 4 ti , _t lie :-P -v Y 7 ::::Z. -7, -

1-- ::::Z. -1' ';/ =r 4 2 (TJ m fl¥ Fdl � ff fZ: J::; 0 Y '\' :,; 7' ::::Z. 7 - 1-- � � m l., T , Y 1: :,; 7' 7. !J - r -=E- -

F (TJ ffi!J fiJlJ � fi -5 o 

[0051] 

40 

50 
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r.. ([) :J "" ✓ -;I 7- 1J - r- -=E-- F ([) $J 00 ic. .:l'5 v • T , ..l Ile $J 00 @I M W 4 kt , ..l !c :J "" ✓ 7" 7- 1J 
-}-ffl([)ffil(T)DCilih.�31�7-7-;J�-7�200�*L,T:)�✓/A;J-}-� 

�0@1/J$([)$ti1,o/7TJ([) ■ ff��m�•m��tc.w��, ..lEllih�00$��0mh 
lfilffl$3([)1/J���OOL . ..lETJT?L.-fT✓S ■ �2�:)�✓-;f7,7-}-ffl([)C�tL 

T..lEilih§lffi$31.:r*LT..lE:)�✓-;/7.;J-}-ffl([)ffil(T)DCilih.�31�Mm"t 

0ttt� . ..l�*ffe�00$��9ftCm*ffeW51([)1/J���OOL, ..lEftCm.ffeW 
5 l 1.:r • @. ,g 1:T �:JUL� L 9 0 0 ..l !c ft = iUbr. $ 5 l ti ' • @. Ji'HT li: � 9 1/ � ✓ "j' A :$1 - r 

� * ffe '9 0 :) � ✓ -;I 7- 5 - }- 5 ✓ -;/ L L T ■ fig '9 0 a C. ([) :) � ✓ -;I 7- 7 - }- -=E- - F 't:' ti , 

..l�ftEA*ffe$51�. 8@.�n��0C�ON1.:r*�"t0ttt�M@.�1:T��0:J 

� ✓-;I 7, 5 - }-� * ffe L -C v' 0 o 

[0052] 

c. ([) :J "" ✓ -;I 7- ,;Z - r- -=E-- F ([) :tk � 't:' . .::t. - +f' ti , c. ([) .iji jµjj ffl tiff M M C � ii 1 o o iJ� M 

Will:� tl l V' {ii ..l !c. ti,, '1/ T I) 1.r m ti L k. § 1/J. ([).I. ✓ 1/ ✓ 1.r �ii 1/J � � G 1/ � ✓ /A ;J -

}- 1.:r fr -5 c. t iJ� -ZC � G o 

[0053] 

r. r. -ZC, 1/0JE: ([) - � 89 tJ: lt � g ti!.!� ffl v' tc l 2 V / 4 . 5 A h ,ffi1 It([) '.g ii([):)-'.' ✓ -;I 7-

7 -7 ti , * {t m m iJ� s k g ~ 1 k g 'ffi! JJt d5 0 , m JE m m :tk i� 't:' ([) � 111 m fig @ � ti -'¥ f2:J 5 

§l'ffi!M-ZCd!i�k.(T)�ML. *���-fflLk...lE$jµjjfflMMM ■a ■ 100�. �x�3 

0 m m X I 5 0 m m X I O O m m ( � X �Iii X Ji: fi � ) ([) --Jc � � ([) m'. {;$: I O i;;l;J [C. /YO X t;f 3 . 

6 V ([) n ■ rt I) T 7 L .-f T ✓ 1.:r 3 ®I @: YIJ • m L T � � "t {S r. t [;: � 9 , !l! � 8 3 0 g m M 20 

l' 3 0 0 0 c c  *-ZC([)i.J'/ 1) ✓�Hl'l!!Hc.tt!Z'9Zi- 1 2 V / 4. 5 Ah (T)'.g_lt(T)rj}jJlHJ:)� 

✓ "j' A '.)< - ;J t L l • fig L . ;J, ruff m l' . L iJ• t ' m ft •• :tk !� l' ([) �it 111 "i1J fig @I � t 1 0
~ 2 o @I 'ffi! & f;: rai ..l L -C l • 0 a 

[0054] 
* tc . ..l ec :iji jµjj ffl fiff M Ms C � ■ I O O ti , WO ft. ti 4 5 m m x I 9 0 m m x 1 8 0 m m (

� x �Iii x � t=r �) ([) * � � ([) iK {;.$: 1 o 1.:r mi,, -c, 2 fft ([) 6 @I([) ft m A 1J T '7 L..,, T ✓ 1.:r � 
�'9 0 C. i::: tc::: ct 9, !l! � l 3 0 0 g mJJt't:' jj' '/ 1) ✓*m :iji-@:�& 'Cf 3 0 0 0 c c 4 :§n.f,§'j *

�(T)��-��-�M�9Ql2V/9Ah(T)3m(T)mmru:J�✓JA?<-'.)<tLT■� 

'9 0 0 

[ 0 0 5 5 ] 30 

tJ: .to, c. ([) $ ljljj J=!Hm M Ms ■ �� I O O [;: :to ft 0 ..l Ile$] 00 @I ffi W 4 ti , J: Ile Ct� 0 N 1R � 
't:'.::t.-��1/-'c✓JA7-t-7-.-fo/T421.:r��M-�"ttJ:b��x�5�U..lB�L"t 

G t , =r "" - :,: --;1· -;z, t- -=E-- r ([) miJ oo :tk 1� t tJ: 0 , 1: ec 1J T '7 L ,r T ✓ � m ?ill 2 r;: n m � 

tl Tl,• Gm�� I J!Ui: 1DI: ili '9 G � -5 lC., _t Be ili h ifjlj 00 $ li: � 0 ..l Belli h lfil ffl $ 3 ([) gi/J{'f, � 

mi1 oo 9 0 o r. ([) T "" - 1/ 7' - ;z, t- -=E-- r ([) miJ oo �* rt� c ii , _tac � ffe mu oo $ re. J:: 0 ft m • � 

�$51(T)����OOL, ..lE� ■m*�$5l�M��n:tkDt'9G. "ttJ:b�, ..lE 

n ■ il*ffe$51�. M@.�n�ct0T"1'-1/J-7,}--=E--F���9G��-:J7'-7' 

r -=E- -F i::: L -c ■ fig "t G a c. ([) T � -:) 7 - 7- r -=E- -F fi , 11! lit 1, 'Y ::;-- 1) fJ\ � 1D1: C 1R � [;: 

'/;I;. -::i T v \ .:/$ W � li: if ffl � tl 0 o 

[0056] 
* k. , r. ([) $ filij ffl tiff M Ms ■ � � I O O ti , ..l .i$ ([) 9.□ <. l 2 V / 4 . 5 A h ([) 3 A ([) t ([)

l' ]Ii � 8 3 0 g m M ' l 2 V / 9 A h ([) g _I!: ([) 1b ([) 't:' 1b l 3 0 0 g m J.l 0) _m. 't:' !J\ iJ'l ff. _I!: 

� d5 G ([) c' , m lJl'i ti fi: {I tl , L fJ\ 1b , ..l Sc :) � ✓ -J' 7- '.)< -}- ffl ([) ffi I ([) D C lli h • r 3 1 

([)��- �n't:'•�-H��ffl'9.:/$k.�([)�$�W:J\:ffl([)ffi2��ffi40)0Cllih.r32 
~ 3 4 � {Fm ft. 't l \ G ([) 't:' , :IX. ([) � -5 lC. ;f, -7 7' ;J., • � t L T � ffl "t G C. t tJ� � � G o 

[0057] 

T tJ: b � . i:. ([) $ filij ffl tiff M Ms • � '@'. I O O f;: :to l \ -C , _t !c ffi 2 ([) D C lli h �ml r 3 2 f;: [i

, PC■ D�-7��*L-CPC��$.W:Jl:"t�c.t�T�Go 
[0058] 

40 

* tc , r.. ([) $ ljljj ffl tiff M Ms ■ � � I O O f;: :to 1, \ T , J: ac ffi 3 ([) D C lli h /iffil � 3 3 f;: ti , U 50 
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SB (Universal Serial Bus) T�-�FiEt:r:iHi'f-g.7"r.,,--t,'�O)•rtl'!Urn�$�0) US 

B'T-7��ftL-CMm'90Ct�T�00 
[0059] 
* tc , c 0) • fi!ij ffi tJlf !lfJ � • � � 1 0 0 li , _l_ Ile ffi 4 0) D C !:±1 :h ftffil r 3 4 te :9i- $ M M � ;/1,

0Vfl-3/-7��*LT$8MJitO)···ft�m�9GM-)7�-�tLT■��G 

0 
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ELECTRODE CONNECTOR CONTAINING PLATE AND 

BATTERY MODULE EMPLOYED WITH THE SAME 

5 FIELD OF THE INVENTION 

The present invention relates to an electrode connector for connecting 

electrodes of cells with each other, and, more particularly, to an electrode connector 

having plates, which are weldable to electrodes, mounted on a wire, thereby 

accomplishing easy and convenient electrical connection between the electrodes while 

10 minimizing damage to the cells and enabling inexpensive manufacture of the electrode 

connector. Also, the present invention relates to a battery module manufactured with 

such an electrode connector. 

BACKGROUND OF THE INVENTION 

As mobile devices have been increasingly developed, and the demand of such 

15 mobile devices has increased, the demand of secondary batteries has also sharply 

increased as a power source for the mobile devices. One of the secondary batteries is a 

lithium secondary battery having high energy density and discharge voltage, into which 

much research has been carried out and which is now commercially and widely used. 

Based on kinds of external devices in which the secondary battery is used, the 

20 secondary battery may be used in the form of a single unit cell or in the form of a 

battery pack including a plurality of unit cells electrically connected with each other. 

-1-
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For example, small-sized devices, such as a mobile phone, can be operated for a 

predetermined period of time from the output and the capacity of a single unit cell. On 

the other hand, large-sized devices, such as lap-top computers or electric vehicles, 

require use of a medium- or large-sized battery pack because a high output and a large 

5 capacity are necessary. 

The battery pack is a battery structure including a plurality of unit cells 

electrically connected in series and/or parallel with each other. A wire, a plate, and a 

flexible printed circuit board (FPCB) are used in the battery pack so as to accomplish 

the electrical connection between electrodes of the unit cells. 

The wire is a linear conductive member. Generally, an insulating resin is 

covered on the outer surface of the wire, and therefore, the wire has advantages in that 

the linear conductive member is easily deformed, and the costs of the liner conductive 

member are inexpensive. However, the wire has problems in that it is difficult to 

accomplish the electrical connection between the electrodes of the cells by a welding 

15 process, such as spot welding, ultrasonic welding, or laser welding, and a large amount 

of heat is transferred to the cells during the welding process, which causes damage to 

the cells. 

The plate, which is a plate-shaped conductive member, has an advantage in that 

the electrical connection between the electrodes of the cells can be easily accomplished 

20 by the above-mentioned welding process. However, the plate has a problem in that it is 

difficult to accomplish the electrical connection between the electrodes of the cells even 

with only a slight-degree error. 

The FPCB, which is widely used in recent years, has advantages in that the 

electrical connection between the electrodes of the cells can be easily accomplished like 

-2-
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the plate, and it is suitable for the electrical connection in a complicated structure. 

However, the FPCB has problems in that the FPCB is very expensive, the formability is 

lowered, and the assembly operation is difficult. 

Processes for constituting a battery module through the electrical connection 

5 between electrodes of a plurality of cells using an FPCB are partially shown in FIGS. 1 

and 2. FIG. 1 illustrates a normal assembly process of the battery module in which the 

connection between the electrodes is normally accomplished, and FIG. 2 illustrates an 

abnormal assembly process of the battery module in which the connection between the 

electrodes is abnormally accomplished. 

Referring to FIGS. 1 and 2, an FPCB IO includes a flexible board 12, on 

which a circuit 14 is formed. To the circuit 14 are connected electrodes 22 of cells 20. 

When the connection circuit 14 of the FPCB 10 is properly arranged on the electrodes 

22 of the cells 20, which are disposed regularly, as shown in FIG. 1, normal electrical 

connection between the electrodes is accomplished. When an error occurs at the first 

15 connection process as shown in FIG. 2, on the other hand, it is difficult to accomplish 

subsequent electrical connections between the electrodes. Consequently, the assembly 

operation is inaccurately carried out. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to substantially obviate 

20 the above-mentioned problems of the conventional arts as well as the technical 

problems requested from the past. 

The inventors have performed various experiments and research, and finally 

have developed an electrode connector having advantages of both the wire and the 

-3-
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plate. Specifically, the electrode connector includes a flexible wire and plates, which 

can be easily welded to electrodes of cells, mounted on the wire. Consequently, the 

electrode connector can be manufactured inexpensively, the assembly operation is 

easily carried out due to the characteristics of the deformable wire, and the electrical 

5 connection between the electrodes of the cells is accomplished by the plates, which 

can be easily welded to the electrodes. 

In accordance with one aspect of the present invention, the above and other 

objects can be accomplished by the provision of an electrode connector comprising: a 

conductive wire; and plates mounted on the wire such that the plates can be 

10 electrically connected to electrodes of cells, wherein the plates are electrically 

connected to the wire. 

The conductive wire is a linear conductive member. Preferably, the 

conductive wire is covered with an insulating resin such that a short circuit to a 

peripheral device is prevented. The material for the wire is not particularly restricted 

15 so long as the material is conductive. For example, conductive materials generally 

used in electrical engineering applications, such as copper, iron, and lead, may be used 

for the wire. Preferably, the wire is made of copper, which has excellent flexibility and 

electrical conductivity. 

The plates are plate-shaped conductive members, which are parts of the 

20 electrode connector and which are electrically connected to the electrodes of the cells. 

The material for the plates is not particularly restricted so long as the electrical 

connection between the plates and the electrodes of the cells is accomplished. For 

example, nickel, aluminum, copper, iron, and alloy thereof may be used for the plates. 

Preferably, the plates are made of nickel or nickel alloy, which is excellent in terms of 

-4-
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cost and electrical conductivity. 

The electrical connection between the plates and the electrodes of the cells 

may be accomplished in various manners. For example, the plates and the electrodes 

of the cells may be electrically connected with each other by welding, mechanical 

5 coupling, or adhesion. Preferably, the electrical connection between the plates and the 

electrodes of the cells is accomplished by spot welding, ultrasonic welding, laser 

welding, or soldering. 

The present invention is characterized in that the electrical connection 

between the electrode connector and the electrodes of the cells is accomplished by the 

IO plates, and the interconnection of the plates is accomplished by the wire. 

Consequently, the coupling between the electrodes and the plate is easy, and the 

electrical connection of the plates is accomplished using the flexible wire irrespective 

of the distance between the electrodes. 

The electrode connector according to the present invention may be 

15 constructed by separately manufacturing the wire and the plates and then coupling the 

wire and the plates with each other. Alternatively, the wire and the plates are 

integrally formed in a single body to construct the electrode connector. In a preferred 

embodiment, the electrode connector is constructed by clamping a plurality of plates 

to a single wire. According to circumstances, a plurality of unit members, each of 

20 which is manufactured by coupling a single plate to a single wire, are connected with 

each other to construct the electrode connector according to the present invention. 

In accordance with another aspect of the present invention, there is provided a 

battery module manufactured with the electrode connector as described above. 

-5-
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The battery module includes two or more cells, which are electrically and 

mechanically connected with each other to provide high-output, large-capacity 

current, which cannot be obtained by a single cell. In the battery module is used a 

connector for connecting the unit cells in series and/or parallel with each other. The 

5 electrode connector serves to electrically connect a plurality of cells (unit cells), and 

therefore, the electrode connector is useful to connect the electrodes of the unit cells 

with each other and to connect the electrodes of the unit cells to a predetermined 

external device when manufacturing a medium- or large-sized battery module. 

The structure of the battery module manufactured with two or more unit cells 

IO to provide high output and large capacity may be various. The structure of the battery 

module is well known to those skilled in the art to which the present invention 

pertains, and therefore, a detailed description thereof will not be given. It should be 

noted, however, that the structure of the battery module using the electrode connector 

according to the present invention falls into the scope of the present invention. 

15 Preferably, the battery module according to the present invention is used in a 

20 

battery pack, which is a power source for small-sized devices, such as lap-top 

computers, and large-sized devices, such as electric vehicles or hybrid electric 

vehicles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and other advantages of the present 

invention will be more clearly understood from the following detailed description 

taken in conjunction with the accompanying drawings, in which: 

FIGS. 1 and 2 are typical views respectively illustrating normal and abnormal 

-6-
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assembly processes when electrodes of cells are connected with each other using a 

flexible printed circuit board (FPCB) according to a conventional art; 

FIG. 3 is a partial typical view illustrating an electrode connector according 

to a preferred embodiment of the present invention; 

FIG. 4 is a typical view illustrating an exemplary plate used in the electrode 

connector according to the present invention; and 

FIG. 5 is a sectional view taken along line A-A of FIG. 3. 

<Description of Main Reference Numerals of the Drawings> 

100: electrode connector 

200: wire 

300: plate 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Now, a preferred embodiment of the present invention will be described in 

detail with reference to the accompanying drawings. It should be noted, however, that 

15 the scope of the present invention is not limited by the illustrated embodiment. 

FIG. 3 is a partial typical view illustrating an electrode connector 100 

according to a preferred embodiment of the present invention. 

Referring to FIG. 3, the electrode connector 100 includes a wire 200 and a 

plurality of plates 300 mounted on the wire 200. The wire 200 includes a conductive 

20 core member 210 and an insulating sheath 220 for covering the conductive core 

member 210. 

-7-
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The structure of the plate 300 is shown in more detail in FIG. 4. As shown in 

FIG. 4, the plate 300 has a side clamping part 320 formed at one side end of a plate­

shaped body 310 and a lower clamping part 330 formed at the lower end of the plate­

shaped body 310. The plate 300 is securely mounted on the wire core member 210 

5 (chain double-dashed line) by the clamping parts 320 and 330, and therefore, the 

electrical connection between the plate and the wire is accomplished. The side 

clamping part 320 may be formed at the other side end of the plate-shaped body 310. 

Each electrode of cells (not shown) is electrically connected to the plate-shaped body 

310, preferably, by welding. 

10 Referring back to FIG. 3, the conductive core member 210 is exposed at the 

area of the wire 200 where the plate 300 is mounted. Consequently, the plate 300 is 

connected to the wire 200 by the clamping parts 320 and 330 of the plate 300, and 

therefore, the electrical connection between the plate and the wire is accomplished. 

FIG. 5 is a sectional view taken along line A-A of FIG. 3. The insulating 

15 sheath 220 ( chain double-dashed line) is not present at the area of the wire where the 

plate is connected to the wire. Consequently, the conductive core member 210 is 

brought into direct contact with the side clamping part 320 of the plate 300, and 

therefore, the electrical connection between the plate and the wire is accomplished. 

Although the preferred embodiment of the present invention has been 

20 disclosed for illustrative purposes, those skilled in the art will appreciate that various 

modifications, additions and substitutions are possible, without departing from the 

scope and spirit of the invention as disclosed in the accompanying claims. 

For example, the structure of the plate and the electrical connection between 

the plate and the wire may be modified in various ways based on the illustrative 

-8-
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example of FIG. 3. 

INDUSTRIAL APPLICABILITY 

As apparent from the above description, the electrode connector according to 

the present invention is electrically connected to the electrodes of the cells by means 

5 of the plates. Consequently, the coupling of the electrode connector to the electrodes 

of the cells is easily accomplished by welding while damage to the cells is minimized. 

Furthermore, the electrical connection between the plates is accomplished by means of 

the flexible wire. Consequently, the assembly operation for the electrode connection is 

very easily carried out, and the electrode connector can be manufactured 

10 inexpensively. 

-9-
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WHAT IS CLAIMED IS: 

1. An electrode connector comprising:

a conductive wire; and 

PCT/KR2005/003899 

plates mounted on the wire such that the plates can be electrically connected 

5 to electrodes of cells, wherein 

the plates are electrically connected to the wire. 

2. The electrode connector as set forth in claim 1, wherein the wire is covered

with an insulating resin. 

3. The electrode connector as set forth in claim I, wherein the wire is made of

IO copper, and the plates are made of nickel. 

4. The electrode connector as set forth in claim 1, wherein the electrical

connection between the plates and the electrode of the cells is accomplished by spot 

welding, ultrasonic welding, laser welding, or soldering. 

5. The electrode connector as set forth in claim 1, wherein the electrode

15 connector is constructed by clamping a plurality of plates to a single wire. 

6. A battery module manufactured with an electrode connector as set forth in

any one of claims 1 to 5. 

7. The battery module as set forth in claim 6, wherein the electrode connector is

used to connect electrodes of a plurality of cells (unit cells) with each other or to 

20 connect the electrode of one of the unit cells with a predetermined external device. 

-10-
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through holes. The end portion of the contact lead and 
the tab of the electrode are positioned so that there is 
substantial overlap between the end portion and the tab. 
The metal of the tab is then caused, for example by press­
ing and welding, to penetrate through the through holes 
of the end portion so as to join the electrode to the contact 
lead. A combination electrode/contact lead assembly 
made by this method is also disclosed. 
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Description 

[0001] The present invention relates to the connection of a lithium or lithium alloy foil electrode or electrodes to a 

contact lead, so as to promote good electrical and mechanical contact therebetween. 

BACKGROUND 

[0002] Primary and rechargeable batteries using metallic lithium as the active material for the negative electrode are 

known to have the highest energy per unit weight and per unit volume. 
10 [0003] For the purposes of the present application, the following definitions are to be considered: 

[0004] A negative electrode, or anode, is a lithium or lithium alloy foil component having a negative potential. A negative 

electrode typically features a current collector and a contact tab. 

[0005] A current collector is an electrically conductive metallic foil used to provide a path for electrons from the external 

electrical circuit to the electrochemically active portion of the battery. A current collector will typically feature a contact tab. 
15 [0006] A contact tab is a metal foil portion of the current collector, which does not take part in the electrochemical 

process. It may extend from an edge of the main body of the current collector and is used to form the mechanical base 

for a weld to a contact lead. 

[0007] A contact lead is a piece of electrically conductive metallic material used to form an electrical contact from the 

contact tab through a hermetically sealed battery container to the external electrical circuit. It is typically welded (in cells 

20 where metallic lithium is not used) or mechanically connected to the contact tab. 

[0008] The contact lead must be connected or joined to the lithium in such a manner that a low resistance electrical 

connection is formed. Further, the connection or join must be mechanically strong enough to last for the expected life 

of the battery. 

[0009] The current collectors in lithium primary batteries are typically composed of a metallic conductor other than 

25 lithium. The contact lead may be exposed to the electrolyte in an electrochemically active zone of the battery. This is 

not generally a problem in primary batteries; however it may cause problems in rechargeable (or secondary) batteries. 

In secondary batteries, lithium must be electrochemically deposited when the battery is recharged. In order to provide 

good reproducibility of performance, when the battery is repeatedly recharged, an excess of lithium is used so that lithium 

is only ever deposited onto lithium. lf the contact lead or current collector is left exposed, then lithium will be plated onto 

30 a non-lithium substrate. This greatly increases the probability of unpredictable lithium deposition and hence poor cycling 

performance. This typically takes the form of active dendrite formation resulting in the quick degradation of the recharge­

able lithium system. Examples of such failure mechanisms are described in US5368958, the full disclosure of which is 

incorporated into the present application by reference. 

[0010] In a secondary battery with a lithium-based anode, the lithium is typically connected to the external circuit by 

35 one of two methods. Either a contact lead similar in design to that described for primary lithium batteries is used; as in 

US7335440, the full disclosure of which is incorporated into the present application by reference. US7335440 discloses 

the provision of a current collector in the form of a flat, solid piece of titanium, nickel, copper or an alloy of nickel or 

copper. The current collector is provided with a contact tab. A relatively long strip of alkali metal foil, having a width 

similar to the height of the current collector, is placed under the current collector and the two are pressed together. It is 
40 to be noted that following assembly of the battery, the current collector (which is not made of an alkali metal) is immersed 

in electrolyte. Moreover, US7335440 states that this arrangement has problems in coiled, anode-limited cells of the type 

disclosed therein since there is a potential for a short circuit to be formed between the cathode material and the anode 

current collector when the thin layer of lithium has substantially depleted into the cathode in the outermost winding. 

[0011] A variation of this method uses the metallic cell casing for the dual purpose of collecting current from the lithium, 
45 as in US7108942, the full disclosure of which is incorporated into the present application by reference. Additionally, the 

reverse face of the lithium electrode may be pressed or rolled against a thin metal current collector, as in US5368958, 

the full disclosure of which is incorporated into the present application by reference. The current collector can then be 

welded to a metal contact lead. However, if the current collector becomes exposed to the electrolyte, there is a risk that 

lithium will be plated onto the non-lithium current collector with the possible formation of dendrites that may short-circuit 
50 the battery. The metal current collector also adds unnecessary mass to the battery and reduces its specific energy. 

[0012] In all of the examples described above, the contact of metallic lithium with the current collector is purely me­

chanical, which may be acceptable for primary batteries. However, for lithium metal rechargeable batteries such me­

chanical contact is not reliable. Indeed due to the reactive character of metallic lithium, corrosion layers may readily form 

on the interface of the mechanical connection between the lithium and the current collector. This may result in lower 

55 battery reliability as well as faster degradation in the capacity and cycle life of rechargeable lithium metal batteries. 
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BRIEF SUMMARY OF THE DISCLOSURE 

[0013] Viewed from a first aspect, there is provided a method of connecting at least one electrode to a contact lead, 

wherein the electrode comprises a sheet or foil of a first metal with a tab protruding from an edge of the sheet or foil, 

5 and wherein the contact lead comprises an electrically conductive lead with an end portion made of a second metal that 

does not alloy with the first metal and having a plurality of through holes, the method comprising the steps of: 

10 

i) positioning the end portion of the contact lead and the tab of the at least one electrode so that there is substantial

overlap between the end portion and the tab;

ii) causing the metal of the tab to penetrate through the through holes of the end portion so as to join the at least

one electrode to the contact lead.

[0014] In step ii), the metal of the tab may be caused to penetrate through the through holes by pressing and welding, 

15 for example by way of ultrasonic welding, thermal contact welding, laser welding or induction welding. Advantageously, 

the welding is effected in such a way so as not to cause significant thermal deformation or changes in the main laminar 

sheet or foil of the at least one electrode, but to concentrate the applied energy in the locality of the tab. 

[0015] The end portion of the contact lead may be substantially flat or planar, or may take other shapes or configurations 

depending, for example, on the shape or configuration of any welding equipment that is used. 

20 [0016] In some embodiments, there may be provided a plurality of electrodes, each comprising a sheet or foil of the 

first metal with a tab protruding from each sheet in substantially the same location, so that the tabs of the stack of 

electrodes are substantially aligned when the electrodes are aligned with each other and arranged as an electrode stack. 

[0017] In these embodiments, the perforated end portion of the contact lead may be placed on top of the tabs of the 

electrode stack, underneath the tabs of the electrode stack, or at an intermediate position between the top and the 

25 bottom (i.e. with at least one tab above and at least one tab below). The tabs and the perforated end portion are then 

pressed together and the first metal (of the tabs) is caused to penetrate through the holes in the perforated planar end 

portion (made of the second metal) of the contact lead. Alternatively, the tabs of the electrode stack may be pressed 

together before the perforated end portion is placed on top of or underneath the compressed tabs and the penetration 

of step ii) is performed. 

30 [0018] In embodiments where there is provided a stack of electrodes, the pressing and welding step causes the tabs 

to join together physically as well as to penetrate into the through holes of the contact lead. 

[0019] Particularly preferred metals for the first metal are lithium and lithium alloys, since these tend to be useful as 

anode materials in secondary batteries, and are also soft and malleable, which allows a good connection to be made 

with the perforated end portion of the contact lead when the pressing and welding step is performed. 

35 [0020] The end portion of the contact lead may be perforated, punched or have a mesh-like or reticulated form. What 

is important is that when the first metal of the tabs is sufficiently malleable that it can pass through the through holes so 

as to cause the second metal of the end portion to become embedded in what is preferably a single phase of the first 

metal. This forms an intimate contact between the first and second metals, and thus between the contact lead and the 

electrodes. 

40 [0021] The greater the openness or surface area of the end portion of the contact lead, the better the electrical (and 

physical) connection between the contact lead and the electrodes. The openness of the end portion may be defined as 

the ratio of open area to the full surface area of the end portion. The openness of the end portion of the contact lead 

may be in the range of 5% to 95%. 

[0022] The electrically conductive lead of the contact lead may itself be generally planar, for example in the form of a 

45 ribbon, although other profiles may be useful. The electrically conductive lead may be made of the same metal as the 

second metal forming the end portion, or of a different metal. 

[0023] In this way, it is possible for form a reliable connection with a contact lead made of a metal other than the metal 

of the electrode. It will be understood that the contact lead, which will generally be exposed outside the casing of the 

battery, must be made of a metal that has good electrical conductivity but is not highly reactive when exposed to air or 

50 moisture. Suitable metals include nickel, copper, stainless steel or various alloys. 

[0024] Moreover, the metal of the contact lead, since it is connected only to the protruding tabs of the electrodes, is 

not directly exposed to electrolyte when the battery is assembled. 

[0025] A further advantage is that a good connection can be made to the at least one electrode without the electrode 

as a whole needing to be formed or disposed on a current collector made of a metal other than the first metal. In other 

55 words, the main part of the electrode that is exposed to the electrolyte oonsists solely of the first metal (e.g. lithium or a 

lithium alloy), with no need for a oopper or nickel or other current collector that would add unnecessary weight and act 

as a substrate for the formation of dendrites during cycling. 

[0026] Moreover, it is important that the second metal (of the contact lead) is selected so that it does not form an alloy 
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with the first metal (of the electrode). This is in order to avoid reduction of the amount of the first metal that is available 

to the electrochemical system of the battery. For example, lithium will form an alloy with aluminium, but not with nickel 

or copper. 

[0027) In certain embodiments, the electrode is configured as an anode, or negative electrode, for a battery. However, 
5 it will be appreciated that the method is applicable also to cathodes, or positive electrodes, where these are made of a 

metal that is suitable for pressing and welding to a perforated second metal as described. 

[0028) Viewed from a second aspect, there is provided, in combination, at least one electrode for a battery and a 

contact lead, wherein the electrode comprises a sheet or foil of a first metal with a tab protruding from an edge of the 

sheet or foil, and wherein the contact lead comprises an electrically conductive lead with an end portion made of a 
10 second metal that does not alloy with the first metal and having a plurality of through holes, wherein the first metal of 

the tab has been pressed and welded so as to penetrate through the through holes of the second metal end portion. 

[0029) Embodiments of the present invention seek to provide a negative electrode (anode) eliminating the need for 

the current collector, and a method of forming a reliable physical contact between different pieces of metallic lithium and 

the contact lead, thereby to promote good electrical contact between metallic lithium and the material of the contact lead. 
15 [0030) In preferred embodiments, an excess of metallic lithium is used such that at the end of the battery life there is 

a substantial amount of lithium metal which serves as the current collector for the negative electrode. The use of lithium 

as the current collector eliminates mechanical contact between metal lithium and another current collector material. 

[0031) In some embodiments, there may be provided a plurality of electrodes, each comprising a sheet or foil of the 

first metal with a tab protruding from each sheet in substantially the same location, so that the tabs of the stack of 
20 electrodes are substantially aligned when the electrodes are aligned with each other and arranged as an electrode stack. 

[0032) The lithium metal of the negative electrode in the region of the tabs may form a single phase connection from 

lithium electrode to lithium electrode in the electrode stack. Such connection is achieved by using pressing and welding 

as hereinbefore described. 

[0033) The contact lead, or at least the end portion thereof, may be thin (for example, with a thickness of 5 to 50µm), 
25 or may be thick (for example, with a thickness of 50 to 1 0,000µm). 

[0034) The contact lead may be substantially linear, or may have a 'T'-shaped or 'L'-shaped configuration. 

[0035) The end portion of the contact lead may be an integral part of the contact lead (in other words, formed from 

the same material as the rest of the contact lead and integral therewith), or may be a separate metal component, not 

necessarily of the same material as the rest of the contact lead, and welded thereto (for example by ultrasonic welding, 
30 thermal contact welding, laser welding, induction welding or other types of welding). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0036) Embodiments of the invention are further described hereinafter with reference to the accompanying drawings, 
35 in which: 

FIGURES 1 a to 1 c shows a battery stack with anodes, cathodes and tabs, and three alternative positionings for a 

contact lead; 

40 FIGURES 2a to 2e shows possible designs for the contact lead; and 

FIGURE 3 shows the contact lead being ultrasonically welded to the tabs. 

45 

DETAILED DESCRIPTION 

[0037) A battery can be formed by an alternating stack of numerous cathodes and anodes. Each of these layers is 

divided by a separator. An ionic pathway is maintained by the presence, between each electrode, of an electrolyte. Each 

electrode 1 features a tab 2 protruding from its electrochemically active area and beyond the edge of the separator. 

These tabs 2 provide the first surface through which the stack 3 of lithium anodes will be welded to each other and joined 
50 to a contact lead 4. The tabs 2 are first folded and/or formed by pressing. A contact lead 4 is then positioned at the top 

(Figure 1a) or bottom (Figure 1 b) of the stack 5 of tabs 2, or it may be positioned between any two lithium tabs 2 (Figure 

1c). 

[0038) The contact leads 4 may take a number of forms (Figures 2a to 2e). The body 6 is composed of a conductive 

metal ribbon, typically nickel, copper, stainless steel or some composite conductor. The end portion 7 (the area to be 
55 welded) is typically perforated, meshed or punched. The end portion 7 may be an integral part of the metal ribbon 6, or 

it may be a separate piece welded to the ribbon 6. Where the end portion 7 is a separate piece welded to the ribbon 6, 

it may be made of a different metal to that of the ribbon 6. The contact may be linear, ''T" or "L" shaped. The perforations 

may be rhombic, circular, square, rounded, polygonal or any other suitable shape. 
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[0039) The tabs 2 and the contact lead 4 are then positioned between the two weld fixtures 8 of an ultrasonic welder 

(Figure 3). The ultrasonic welder then simultaneously applies pressure and an ultrasonic wave to the weld area. This 

causes the numerous lithium layers 2 to fuse together to form a lithium-lithium weld. Further, the softened lithium 

percolates through the perforated or meshed area 7 of the contact lead 4. The contact lead 4 is hence joined to the 
5 lithium 2 as the mesh 7 is intimately surrounded by lithium. The high surface area contact between the mesh 7 of the 

contact lead 4 and the lithium electrode 1 produces a low resistance and a mechanically strong electrical contact. When 

the ultrasonic wave ceases and the pressure is released, the contact lead 4 will be joined to the lithium anodes 1. 

10 

EXAMPLE 1 

[0040) A linear nickel contact lead, composed of 50µm thick nickel ribbon, was used. The endmost 5mm of the contact 

lead was expanded to form a mesh. A battery with 60 lithium anodes, each of 78µm thickness, was assembled. A stack 

of lithium contact tabs protruded from the battery. The lithium contact tabs were formed and trimmed to produce a flat 

welding area and to ensure that each of the tabs, regardless of its position, in the stack used the minimum quantity of 
15 lithium. The formed stack of lithium tabs was then positioned between the welding fixtures of an ultrasonic welder. The 

contact lead was then positioned on top of the stack of lithium tabs, such that the meshed region overlapped with the 

flat lithium welding zone. The welding conditions listed in Table 1 were then entered into an AmTech 9008 40kHz 

ultrasonic welder. A single weld was then performed. Each of the 60 lithium layers were welded firmly to each other. A 

strong join was produced between the lithium and the contact lead. This join had been created by the softened lithium 
20 penetrating through the mesh of the contact lead. 

25 

30 

35 

40 

45 

50 

55 

Table 1 - The welder setting used in Example 1. 

Energy/J Amp I itude / µm Trigger Pressure / Psi Pressure/ Psi 

180 5 20 20 

EXAMPLE 2 

[0041) A "T" shaped contact lead was made by welding a piece of nickel ribbon (50µm thick) to a piece of copper 

mesh. The mesh opening was approximately 200x700µm, with a bar width of 1 00µm. The mesh was thrice as long as 

the nickel ribbon was wide. The mesh was 5mm wide; the same as the welding zone. The mesh was positioned centrally 

to form the cross of the "T" and welded into position by an ultrasonic welder using the conditions given in Table 2, weld 

A. The contact lead was positioned between the welding fixtures of an ultrasonic welder such that the meshed region

fell into the welding zone.

[0042) A battery with 20 lithium anodes, each of 78µm thickness, was assembled. A stack of lithium contact tabs

protruded from the battery. The stack of lithium contact tabs was formed and trimmed to produce a flat welding area

and to ensure that each of the contact tabs, regardless of its position, in the stack used the minimum quantity of lithium.

[0043) The stack of lithium contact tabs was then positioned on top of the contact lead, between the welding fixtures

of an ultrasonic welder. The copper mesh "arms" of the "T" shaped contact lead were then folded around the stack of

lithium contact tabs. The welding conditions listed in Table 2, weld B were then entered into an AmTech 9008 40kHz

ultrasonic welder. A single weld was then performed. Each of the 20 lithium layers were welded firmly to each other. A

strong join was produced between the lithium and the contact lead. This join had been created by the softened lithium

penetrating through the mesh of the contact lead.

Table 2 - The welder settings used in Example 2 

Weld Energy/J Amplitude/ µm Trigger Pressure/ Psi Pressure/ Psi 

A 70 80 80 5 

B 10 5 20 20 

EXAMPLE 3 

[0044) An "L" shaped contact lead was manufactured by photochemical etching from a sheet of 1 O0µm thick stainless 

steel. The upright section of the "L" is continuous steel foil. The base of the "L" was etched with a mesh pattern. The 

mesh opening was 500x500µm and the bar width was 1 00µm. The base of the "L" was twice the width of the upright 

section. The width of the base section was 5mm, the same as the weld zone. 
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[0045) A battery with 20 lithium anodes, each of 78µm thickness, was assembled. A stack of lithium contact tabs 

protruded from the battery. The contact lead was positioned between the top face to the lowermost lithium contact tab 

and the bottom face of the remainder of the stack. The remainder of the stack of lithium contact tabs was pushed down 

onto the meshed region of the contact lead. The protruding meshed section of the contact lead was folded over the stack 

5 of contact tabs. The contact assembly was positioned between the welding fixtures of an ultrasonic welder such that the 

meshed regions fell into the welding zone. 

[0046) The welding conditions listed in Table 3 were then entered into an Am Tech 900B 40kHz ultrasonic welder. A 

single weld was then performed. Each of the 20 lithium layers were welded firmly to each other. A strong join was 

produced between the lithium and the contact lead. This join had been created by the softened lithium penetrating 
10 through the mesh of the contact lead. 

15 

20 

25 

30 

35 

40 

45 

50 

55 

Table 3 - The welder settings used in Example 3 

Energy/J Amp I itude / µm Trigger Pressure / Psi Pressure/ Psi 

40 5 20 20 

[0047) Throughout the description and claims of this specification, the words "comprise" and "contain" and variations 

of them mean "including but not limited to", and they are not intended to (and do not) exclude other moieties, additives, 

components, integers or steps. Throughout the description and claims of this specification, the singular encompasses 

the plural unless the context otherwise requires. In particular, where the indefinite article is used, the specification is to 

be understood as contemplating plurality as well as singularity, unless the context requires otherwise. 

[0048) Features, integers, characteristics, compounds, chemical moieties or groups described in conjunction with a 

particular aspect, embodiment or example of the invention are to be understood to be applicable to any other aspect, 

embodiment or example described herein unless incompatible therewith. All of the features disclosed in this specification 

(including any accompanying claims, abstract and drawings), and/or all of the steps of any method or process so 

disclosed, may be combined in any combination, except combinations where at least some of such features and/or steps 

are mutually exclusive. The invention is not restricted to the details of any foregoing embodiments. The invention extends 

to any novel one, or any novel combination, of the features disclosed in this specification (including any accompanying 

claims, abstract and drawings), or to any novel one, or any novel combination, of the steps of any method or process 

so disclosed. 

[0049) The reader's attention is directed to all papers and documents which are filed concurrently with or previous to 

this specification in connection with this application and which are open to public inspection with this specification, and 

the contents of all such papers and documents are incorporated herein by reference. 

Claims 

1. A method of connecting at least one electrode to a contact lead, wherein the electrode comprises a sheet or foil of

a first metal with a tab protruding from an edge of the sheet or foil, and wherein the contact lead comprises an

electrically conductive lead with an end portion made of a second metal that does not alloy with the first metal and

having a plurality of through holes, the method comprising the steps of:

i) positioning the end portion of the contact lead and the tab of the at least one electrode so that there is

substantial overlap between the end portion and the tab;

ii) causing the metal of the tab to penetrate through the through holes of the end portion so as to join the at

least one electrode to the contact lead.

2. A method according to claim 1, wherein, in step ii), the metal of the tab is caused to penetrate through the through

holes by pressing and welding.

3. A method according to claim 2, wherein the welding is ultrasonic welding.

4. A method according to claim 2, wherein the welding is thermal contact welding, laser welding or induction welding.

5. A method according to any one of claims 2 to 4, wherein the welding does not cause significant thermal deformation

or changes in the laminar sheet or foil of the at least one electrode, but concentrates the applied energy in the locality

of the tab.
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6. A method according to any one of the preceding claims, wherein there is provided a plurality of electrodes, each 

comprising a sheet or foil of the first metal with a tab protruding from each sheet in substantially the same location,

so that the tabs of the stack of electrodes are substantially aligned when the electrodes are aligned with each other 

and arranged as an electrode stack. 

7. A method according to claim 6, wherein the perforated end portion of the contact lead is placed on top of the tabs

of the electrode stack in step i).

8. A method according to claim 6, wherein the perforated end portion of the contact lead is placed underneath the tabs
10 of the electrode stack in step i). 

9. A method according to claim 6, wherein the perforated end portion of the contact lead is placed at an intermediate 

position between the top and the bottom of the electrode stack in step i). 

15 10. A method according to any one of claims 7 to 9, wherein the tabs and the perforated end portion are then pressed 

20 

together and the first metal is caused to penetrate through the holes in the perforated end portion of the contact lead.

11. A method according to claim 7 or 8, wherein the tabs of the electrode stack are pressed together before the perforated

end portion is placed on top of or underneath the compressed tabs and the penetration of step ii) is performed. 

12. A method according to any preceding claim, wherein the end portion of the contact lead is an integral part of the

contact lead.

13. A method according to any one of claims 1 to 11, wherein the end portion of the contact lead is a separate metal

25 component that is welded to the contact lead.

14. A method according to any preceding claim, wherein the first metal is lithium or a lithium alloy.

15. A method according to any preceding claim, wherein the second metal is selected from a group comprising: nickel,

30 copper, a nickel or copper alloy that does not alloy with lithium, and stainless steel.

16. In combination, at least one electrode for a battery and a contact lead, wherein the electrode comprises a sheet or 

foil of a first metal with a tab protruding from an edge of the sheet or foil, and wherein the contact lead comprises 

an electrically conductive lead with an end portion made of a second metal that does not alloy with the first metal

35 and having a plurality of through holes, wherein the first metal of the tab has been pressed and/or welded so as to

penetrate through the through holes of the second metal end portion.
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• ffi u!tl IE T -7' 2 2 tc. tJ 7--. 11& • tt iJ'qfil J.... c .:/1. -C v' 0 i:. t tc. J:; IJ , l7'J $ ft • {,$: 8 7J' G � :'t I 0 

L�H�100)$�Mt��G.:/1.k*�fl7--.7J:E(l)fl7--.�iJ&�90i:.t�'T!�00 

[0028] 

�3�. *ftM(l)®(l)�ftO)*■�ffl0�*■ 1Wm=�•�(l)��-��ff;9¥ffi� C 

a ) t ffl1J ll\fi ffi � ( b ) 'T! &S 0 o ¥ ffi � ( a ) c' t.:Lt=, i.l!Hc. ft ffi m �o/1 1ii'. (1) ■ � ff; L , 1c {)Irr tc. _i_E 

ffi m � m 0) JI :{r ff; L -C v' 0 o ffi JI c .:/1. k [;lg $ ft ■ {,$: 8 � !.,!IT IE 9 0 ■ ffi 1.,!IT IE T -7' f;t � ff; L 
-Cv'7J:v'o 

� 2 /J' G � 1Jo c .:/1. fc,¢.( :{r � 8,Jj 9 0 t , � H {,$: 1 O 0) $ -C � -::i -C , li v' ti :tk (1) 4it. ii '.51 7' 1J 

- r 1 4 0). IE• ffi 2 (1) ••rs 2 4 re. m ft c n -c 1,, 0 rm 71 iJ'i m M �E it m ij§ 2 6 ? mo n,

{{!! (1) 1 * 0) 4it. !.i -9- 7' 1) - r' 1 4 (1) , ft • ffi 4 (l) m • ffi 2 4 ic. M ft c ;/1. -C v' 0 $ 5-J fJ'i ;@: M �jf
ll: ■ ij� 2 6 'T! .fl t> ;/1, -C v' 0 i:. t 'T! ® 0 0 20 

[0029] 

m M [ljf it • ij� 2 6 0) tr m t L l • � � 1¥} [C. fj: • M 1) ,{ � F tJ'i ffl V \ G tL 0 tJ'i . M 1) ,{ � r

��IEchf. �Bl. mMM tt(M�fi) . mM0. tt, m••• tt��.:/1.�®(l)fflffi(l)fflffi-C 

't.El!.v'o 

IE•ffi2X�ft-ffi40) •• ffi24�. m��ffl-�7J:E-C�-�7'0-F14�-ft 

90t��- •■ rs24��■ -!J.7'0-F14J:�•�7J:�■ mw�:1tt0m� tt�®1J 

, C(l)',@MilJfitWffi26�. �(l)�■ mW�5�*-r7��b[7'](1)�--�-M90(1) 

�ilJfll:90k��*�c.:/1.0't(l)'"f&S0. 
[0030] 

m M �jf ll: W ij!fi 2 6 0) * � 7J ttdJ: �R IE c .:/1. 7J: v' iJ'i , fflj ;t li' , IE • ffi 2 (1) •• rs 2 4 � iil Ji 30 

-;. 7' u - r 1 4 re m � 1w. m m L tr. t& . ,J, c < n '1/ r L tr. m M �15 11:: • g� 2 6 w � . � • !;I 7' 

1)-F14(l)ritij00(l)fflMctLk$71�-�. ft ■ ffi ■ (l)mMilEitfflffi26't®7J(l)4it.Ji!;( 

7' 1)-Fl 40)rifij000)fflMc.:/1.tr.$71tc ■ �. M5&Ltr.Mm•wn�t 6tt'tlC, J:r(l) 

� � � 1 o t' -5 L (1) r& re. � A., -c � ii! /jlp c % 0 t . m M �E 1r. m m� 2 6 t;, 4it. • -!J. 7' 1J - r· 1 4 

J: tc. ' tJ, J •• rs 2 4 � .fl -:::, tr. �* l� T * � C ;/1, 0 0 * tr. L. ;/1, J;1, � re. ' M 1) ,{ � F T -'"j' � 

� J.i -!J. 7' 1J - F 1 4 tc &ti IJ ft it G ti it 11:, ® 0 a c (f) m � �E 1r. ffl ij!fi 2 6 iJ) , 1 • rill l7'J $ (1) m

� [lJf ll: (1) tr. if> lC. ff ffl c tL l v' 0 t§fij� $ 8b J lC. � § "9 0 o 

[0031] 

* ft SJ! c' tj: , m M �15 ll: ffl H!fi 2 6 (1) q:i fC ti' 7--. 11& • tr iJ'qfil J.... c ;/1, t v' 0 o 

fl 7--. 11& • tt t L l ti ' !F-!f tc �N IE L 7J_- V \ f.J'• 1/ 1) 7J Jf Jv . -e' ?.I"" 5 ,{ r ' ffi ·Ii� ' 7--. T 7 1) ✓ 40 

M � Ji ii . 1 \ -1' F o 5l Jv '1f -1 r . 7}( � 11& JI: ft � . ffi tt 7 J]., � T . :ii f$ � Ji � ft !f1J . 1/ -:}' 

£ Fk. , M {r: 7J ;J., :/ 7 b , M ft --z 1f * :/ 7 L. , 7 7--. 7J 5 -1' r 7J: t' iJ, G , ft :'t tJ 7. ffl tc r,t. t -C 

� L:f tL 0 1> 7J: < L 't � fl .L� J: t &S 0 i:. t iJ"- -W £ L v' . 
[0032] 

;J:J 7--. 11& • tr fi fil. =f �:k (1) 11:, (1) :{r ffl v' 0 i: t iJ'i -W * L v • o .:t- (1) f1 -1'- fc1 fj: • � tc �R IE L 7J: v' iJ'i 

. ft � tL :& ffi ffl , tfil A ti: (1) rir1 lj iJ, f:, I ~ 5 O µ mf'Hft t;, t.ff * L v • o 

:J:J7--.11&•tr0)��-��9�0tfil-i'-�±�mML-c8 ■ tt�ftm�02:.t��0(1)-c

. :J:J7--.ll&wtrO)�A•(l)J:��- mM�ita�260)ffiM tt�•'Rftt1.0�t'-5���t 

-C iR � G tL G o i:. (1) J: '5 tJ: 9 � ·11. t;, � l� 9 0 J:; '5 7J: rfil J.... a (1) J: �.IUi . � � fc. 'm. M �jj it W ij!fi 

2 6 tc. jj' 7--. 11& • tr � tl'E A C % l Jj -c m m * � JU IE L l . IE if> 0 t J:; V' 0 
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m M �JJ it wH� 2 6 tr: jj' 7.. IJ& 9 tt t} ii A � tL ---C t,' 0 C t f;: J:: IJ , l7'J fffH� C {.$: 8 iJ' G JE � L, 

nH�10(J)��MC��GtLG**fl7..tJ:e(J)fl7..�IJ&�90Ct�c'�Go 

sl4U. *JEOO(})�G�@O)��O)%D��0#*CmB=�-�l])r,lq$JEC�8�ffl 

9-'jLjjfilSj (a) &tflt'rofilsl ( b) c'0 G o 

C I]) sl ( a ) ti , sl 1 tr: ffl C tc. ffl n!i I]) l7'J $ JE C {* 8 � � C ffi /llJJ T.J' G J! tc. -'¥ jjfil sl tr: tJ: 0 o 

� C ffi 4 0) - ftlfil $ tc to t,' t . � ffi ti!; !JW it fJ'> � I � tL ---C t,' tJ: t,' $ 51 f.J, 0 IJ , if: C rs 2 4 f.J, f1, 

1:±1 L t t,' 0 a i.:. i.:. tr: � C ffi {llrj 0) 1/t. Ii !J 7' 1) - r' 1 4 7<r ffi: ft¾ L ---C t,' 0 o tJ: to sl ffl L tJ: t,' T.J' •

iE C ti ffilj ( si 0) *If jjfil � ffilj ) tc to t, ' t 't , iE C ti 2 (J) - i'illi! $ tc to t,' ---C , iE fii ti!; !JW • T.J' � I � 
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. L i
+

/L i) J..;J,T'"f'lffl/lilL, 0. 3V (v s. L i
+

/L i) J..;J,J::'"f-�7'"t0L'.t'"f'JS
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1.;1, ...t 7! s n ti' J:: < , 1b -::i t 1t> r.1i 1,,, c EE fill CT) 7' 5 t- - t:J, 2 . o v c v s . 1 i + / L i ) J..Y. 

T 7! s n ti J:: 1,,, o M l3c :¥ c Hf-! iz.: m 1,,, 0 if.I f'F m .. c wnw .. t , , 1,.., - !J ti fl � 0) ti 0) t ['i,J � 0) 

1b 0) /,f: ffl l,,' {;) i: t iJ'i c' � {;) o 
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1) T ry b. --{ ::t Y 0) :fifi A • fill Iii & Jib '1J' 0 . 3 V ( v s . L i + / L i ) J_j J: 2 . 0 V ( v

s . L i + / L i ) J..;J, r 7! ii {j-9 0 iel. ti i'i!i !iw ii ti ., r 7 Y rug 1) r ry L. ., = rug 11:: r !J Y ., 1i 

rug 11:: ::.:.. ::t 7 & tJ = &Hr. -E 1J 7 ::;-· ::,, ts. E iJHff i L < .. � ffi m !lw 1't 0) � IE -11 h' rco 1,,, ,'i'?: h' G .. 'f­

!J y rug 1) T '7 L. .. = Mi: {I:: T 7 y 7J' J:: iJ w * L < .. 7 7 y rug 1) T 7 L. '1J' 1E ; fZ: w * L l,,' 0 L

n 6 � ffi $ !to/.) 1't ti 1 flBl'i c' 't, J:: l,, \ L .. 2 fflUiHY. _t m l,,' L 1b J:. l,,' 0 

[0041] 

'f- 7 Y M 1) 'f- '7 b. Ci , ::Z. l:: .t-. ;J,, ffl m c' JS 0 i: t '1J' W i L < ., 5-} 'f- rt. t L T L i 4 T i 5 0

1 2 '"f � tE n 0 if, 0) t:J" w * 1_, 1,,, o ::z. i:: .t-. JI,, m m CT) ±t if .. 1J r 17 L. ,,,, :t Y (]) :J'ilj .J... • im m 0) &. Jib

ic:: to it Q m !to/.J 1'i 0) iw � i& m iJ, 1J, tE 1,,, 0 =r !J ::,, m 1J =r '7 L. re: ti .. tc. t x if N b ts. t· (]) 1J =r ? 

L. ., r !J Y l.j 71- 0) :n: � iJ, f,& :i; a" 1 :fl. T 1,,, T 't> J:. t.,' "

r !J Y M 1) r t) b. ti .. C u K a tz: J:: 0 ffi * X � lfil tfr IJ) ( 4 0 0 ) oo (J) -¥ frnf �i iJ, 0 . 5 °

J..Y T 7! il6 0 i: t t:J, W i L t.,, a 0 . 5 ° J:: iJ * � t.,' t .. =r JI Y rug 1) =r t) L. 0) $5 fa '11 iJ, {If t.,' t::.. 

clb, CffiCTJ�JE'. tt�fir90J:j:jif�il60.
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T 7 y M 1) T '7 b. ti .. X � lfil tfr tz.: J:. 0 1) - }- ,.-.,;;; JI,, 1-- m. m- it rz.: J:. 0 8 a -lj- --{ 1-- rz.: 25" ell') 0 1) 

20 

"f- ry L. a" � $ 7J' 9 0 % J_j J:: 7! d5 G i: t '1J' W i L, t.,' a 9 0 % * jjlilj 7! il6 -o t ., "f- JI Y 1€ 1) "f- t) 30 

L. (]) *t fa q=i (]) 1x �fa iJ, $ 1,,, tc. clb .. C ffi CTJ � IE ti iJ, flf T 9 0 m if iJ, JS 0 a 

'f- 7 Y Mi: 1) 'f- t) b. Ci .. l) "f- t) b. fl:: tS" !to/.) .. "f- 5 Y fl:: tS" !to/.) /,f: 5 0 0 °C J...). J:: I 5 0 0 °C J...). T c'

no 1.1'\ m l_! 9 G L t tz: J:. -::, l fii, G L t iJ, 7! � Q O 5 0 0 °C * m .. ;Z. ti 1 5 0 0 °C J:. iJ r.1J l,, ) t 

.. m � (]) ffl ii!t f,f: L, tc. "f- JI Y M 1) "f- 17 b. f,f: if 0 ;:: t t} c' � re: < t.,, (Ii n'rl -/J'i JS o a "f- !J Y D 1) "f­

'7 L. 0) *a fa '11 i,t n'r1 ___r_ � ft o tc. lh ., 1Jo � 'lJ1 :EI f& , M rf 5 o o °C tl. _t 1 5 o o °C J..Y. T 7! M 1Jo � 

'lJ1 .!111 L, T 11:, J:: t.,, o M 11□ � 'lJ1 .!111 CT) tlia ffi'. fi , ii fJJ le :t5 i: tJ: -::i tc. tlia ffl'. t [i,J 1..:: c' 't> J:. t.,' L, ., ii -::i T 

l,,) L 't, J:. l,,' 0 1Jo 1.1'\ 'lJ1 .!111 Ci .. � � ff tE r c' b J:. l,, \ L, .. � � il6 0 l,, \ ,i 7 JI,, ::f / tJ: E 0) � m '11 -JJ 

,A (]) 1¥ 1± T c' to L. tJ: ") L 1b J:: l,, \ 0 no 1.1'\ 'lJ1 .!111 CZ: li , %' [;: �i IE 1E :fl. ts. l,,) -/J'i , WU i. i;t· -, ffi � ffi -, 

ig �:k :Ip ., 1-- Y .:t ;I; :Ip ., o - 7 1) - ::j=- ;I; Y � /,f: ffl 1,,, 0 i: t -/J'> 7! � 0 o 

[ 0 0 4 3] 40 

lW l3c 1) r ry L. {I:: if !to/.J t L, T fi .. f1'J ;.t f;f' .. 7J< D fl:: 1) =J- ':'.l L. , i!R rug 1) r ':'.l L. , f¢i D 1) =J- ':'.l L. 

, lfF M 1) =J- t) b. , V :i 7 M 1) =J- t) b. , n o 'f Y 1l: 1) =J- t) L. tJ: l!. 1f: ffl 1,,' 0 i:. t 'I} c' � 0 o ;:: 

n G u 'f- ry 1-,. 11:: if !lw a .. 1 a ffi '"f 1t> J:: 1,,, G .. 2 a ffi 1.� 1:: m 1,,, -r 1t> J:. 1,,, o 

lW l3c "f- !J Y {I:: ft !lw t L --c ti , � tz.: �N JE'. 1E :fl. tJ: 1,,, -jJ\ , w� .:l !£ , = m {t =J- 7 Y , � ® fl:: =J- 7 

Y tJ: c: 0) "f- JI Y ffijf fl:: !iw /,f: ffl t.,' 0 i: t iJ, 7! � -o a 

[0044] 
1) T ry b. f I:: tS" !to/.) .. & 'CJ T 5 y fl:: tS" !to/.) IJ) iffic ft l:Ui ' /JjUfSI- 0) '11 ;j:k � no � � {tj: tz: J:. -::, L 1) =J- t)

L. ., & u- =J- 7 Y 0) !m r J:t ., T i / L i = I . 2 5 1N f& 7! $ 1-' CT) ti 1i: 't> t.: -tt T t J:. t.,' o 

'f- !J Y M 1) 'f- t) b. 0) � 00 rz: fi .. � C ti n'r1 J: .. JS 0 1,,, fi � JE'. 'Ii n'r1 _t 0) tc. clb .. EJt � � fl. .. :fit

� M fl:: !lw -. s ,Q l,,\ Ci r.1J ½- r � c' m b :fl. L if, J:. l,,\ O 50 
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T ;:1 Y M 1) T 7 1.,, 0) f_j[ r 1¥. fi , o . 5 µ, m l..J ..l 5 o µ, m l..J r 1: JS 0 ;:_ t iJ� tff 3.t L, < , 1 

µ, m U ..l 3 o µ, m l...::J. r l: c15 0 ;:_ t fHfi I) t& t,' 0) ilL� iJ' G � G f;: tff 3.t L, t,' a wllt2 fi.1 r :r?Hl s 

E M , T E M @ t.J, G :e- lli r 0) :,k � � � il!IJ IE L, , 1F'- :f::;J f_j[ r 1! � � /±I L, t::. {®" l: c15 0 o 
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Jv ff§ � 0) #)} ft , 1) 'r ? b. ,{ � Y 0) tifi }.,_ • !fil Iii. 0) &: r,G Cc :to ft 0 m � 1( 0) It� 4:R :mi i'J' 1J, � 1., • 0)
c'!.ff* l,l,\o 

M !2 L i 1 + x M Y M n 2 _ x _ Y O 4 fi , C u K a tc J: 0 � * X f,\j §I tfr 0) ( 4 0 0 ) Im 50 
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0) � ff �j iJ, 0 . 5 ° J.._:.(, r c' JS 0 L. t :IJ, tit * L V \ 0 0 . 5 ° J:: I) * � V \ t ' .iE ffi m ½1 Jl 0) �
� 'Ii iJ' fjf vi k. li) , ffl ffi 0) � '.iE 'Ii iJ' fjf r 9 0 :f:g ft iJ' JS 0 o 

[0062]
1W !2 L i 1 + X M y M n 2 - X - y O 4 ti ' X w lfil -Hr f;:_ J:: 0 IJ - r -"'\ Jv r J"W- *R rt; /;: J:: G 8 

a -if ,{ r tc r1'i" UJ 0 1) cf- 7 b if 1i ¥- t± , 9 o % J..X J::. c' JS {S r. t iJ, tit * L v, o 9 o % * i1!ill c' JS 
0 t , IE ffi i% !J"o/1 i!t 0) ir-a mi g::r 0) 7?. �(s :IJ, � v' tc. Y_'J , ffi: ffi 0) � '.iE 'Ii iJ, fff r 't 0 � €r -/} JS 0 o 

fjfJ !c L i 1 + X M y M n 2 - X - y O 4 0) ii T 1.£ ti ' 0 . 5 /1 m J.._:.(, J::. 5 0 /1 m J.;l. r 7.!- JS G 
c. t iJ, W * L < , 1 µ m J...:,t, ...t 3 O µ m J...:,t, r c' JS 0 c. t ti I& IJ t& v, 0) ffl ,¢.i, iJ' G � G t.: tit * L
t,' " r. c. c' 0) l1l r 11 t± S E M , T E M '® iJ• G �Hu r 0) -t:. � � >a:- ifflJ IE L , -'fl f,U:j'z r 1� >a:- • tB
Ltdlc'JSo a 

10 

[0063]
fif1ll2L i 1 + x M

y 
Mn 2 - x  -y 0 4 O)J::1:1¾.ffiffHt, 0. lm 2 /gJ.;l.J::.5 Om 2 /g

J...:,t, r l: JS G L. t t± m '11. 0) tB 1J * ti >a:' fi � 9 t,) L. t iJ• G tit * L V) 0 .1:1: 1¾. ffi ffl ti B E T $ l: 0) 
VIU '.it t.: J:: IJ • tB c- � 0 " 

1W ll2 L i 1 + x M y M n 2 _ x _ Y O 4 0) � W /Jt ti , 0 . 2 g / c m 3 .l;/4 J::. 2 . 5 g / c
m 3 J.;l. r c' JS G L t :IJ, tit * L V) 0 0 . 2 g / C m 3 * m 0) :f:g €r c' t± f& Jffi 0) A 7 1) - f'F � �
tc � It 0) rn � iJ' � � t tJ: G tc. 6D tiI t1H1-'g tc. 1' ;f lJ t tJ: I) ' 2 . 5 g / C m 3 J:: I) * � t,) :f:g €r l:
ta: 1& Jffi 0) � ffl I!,/] �lj ' l \ ,{ ✓ �- - t 0) ti. ft iJ, [;El ft t tJ: G fl:J( [A} :IJ"i JS G 0 

[0064] 
fifJ !2 L i 1 + x M y M n 2 _ x _ y O 4 ta: , 1) T 7 b ft i'r ½! , '7 Y ·jJ Y ft i'r ½! , M 0) ft i'r 20 

!J"o/1 :.;t s o o 0c 1._:,1, ...t , 1 5 o o 0c 1._:,1, r -c tm � 911 i:m 't 0 c::. t tc. J:: "-:) --r � � 9 0 c. t n' c: � 0 o 

s o o 0c * m , :z t± 1 s o o cc J:: 1J r'eli v, t , m � 0) m � >a:- L tc. .iE ffi m ½1 11t 12 :rt G c::. t t.J, -r: 
� tJ: V' tj,J if iJ' JS G O b□ � 9111'1 fa: ' 1) T 7 .L ft if !J"o/1 ' '7 ✓ Ti ✓ ft if !J"o/1 ' ,& 'Cf' M 0) ft if !to/] 72 � 
if L ---Cb□ � ffi 1' 't J:: t,i L, '7 Y jJ Y ft if½! t M OJ ft if½! t 12 :I.JD� ffi !I Ltd& tc, 1) 'f- 7 .L 
ft if !J"o/1 t b□ � 9111'1 L ---C 't J:: v' a IE ffi i% !J"o/1 W 0) ir-a mi ·Ii >a:- ri'lJ J::. � -tt 0 tc. UJ , :I.Ju � 911 !I fiL W -U 
5 O O °C J..Y. ... L 1 5 O O cc J..X r c- W :IJo � ffi !I L ---C 't J:: v' a W :I.Jo � Y1Hl OJ r!ll. ti tL I& flJ tc t3 
L tJ: "J tdlifr ti t IP] t.:: c' � J:: V • L , � "') l V • l � J:: V) O :I.Jo � 9l1 ]'I ti , � }Q ff tt r 1:' ti J:: V • L 
' � � JS G V \ ti 7 ;t, ::f ✓ tJ: C 0) 1' f,f; ·Ii jJ A 0) ff tt r 7.!- to L. tJ: -::, l 't J:: t,' 0 bu � ffi fl [C. ti ' 
� tc �N '.it � n tJ: v, iJ, , f§rj x ,f' , ffi � xP , /gf :tic xP , r Y .t, Jv xP , o - !7 1) - ::\=- Jv Y � 12 ffl v, 
0 L. t :IJ, l: � 0 0 

[0065] 
iru !2 IJ "f- 7 L. ft if !J"o/1 t L --r ti , {Jlj ?f. t;f , 7.k M ft 1) "f- 7 .L , � M 1) "f- 7 .L , li'� M 1) "f- 7 .L 

, lfl: ffl!: 1J cf- 17 1-, v :i. 17 m 1J cf-,:; 1-, ,, o 1i -:,,; ft 1J r,:; L. tJ: E 12 m v' 0 c::. c: tJ� T � G O c. 
n G I) 7" 7 .L f I::: €r !J"o/1 ti ' I fl � l: ti J:: t,) L ' 2 fl � J__� _t m t,) l t J:: t,' 0 

fifJ !2 ? Y jJ Y ft if ½1 t L --r ta: , f71J fat f;f' , = M ft ? Y fl' Y � 0) ? Y jJ Y m ft ½J , � m ? Y 
jj' ✓' MM '7 ✓ jJ ✓' '7 ✓ jJ ✓ * M fl::: ¥lJ /j: t' :.(£:ml,• 0 L. t :IJ, l: � 0 0 L. n G '7 ✓ jJ ✓ {I::: i'r 
!J"o/1 ti , 1 .fi � l: ti J:: v' L , 2 11 � J..,:.l. J::. ffl v' ---C ti J:: v' o 

[0066] 
fifJ !2 M OJ ft if ½1 t L --r fa: , f71J x f;f' , � M ft ½J , M ft ½J , f� m ft ½J , 7J< m ft ½J , Mt m ft ½J 

30 

tJ: C :.(£: ffl V' G L. C: -/J� c' � G O L i I + X M y M n 2 - X - y O 4 re. a" * n G M 0) ii: ti ' bu � ffi !I � [;: 40 

to t:t G M 0) ft if ½! OJ It l: ffi!J 1iQJ 9 G i:. t tJ, T:' 'e: 0 o M 0) ft i'r ½J fa: , 1 11 � T:' t J:: t,' L , 2 ffl 
� J..j J::. ffl v' ---C � � v' o 

1) 'r '7 L, ft if !J"o/1 ' -z ✓ tJ ✓ ft if !J"o/1 & "(} M 0) ft -B- ¥l1 0) We if lt fi ' 1) 'r 7 L, ' -z ✓ tJ ✓ & -CJ'
MO)Jw:-=t"'Jt12-:-tn-t''n 1 + x c 1J :J-?.L) , 2- x -y (?YjJ-:,,;) , &r.Jy CM), m 
L, o:;::;x:;::;o. 2, O<y:;::;o. 672ri!iliki"""i!lffiT:'jg:fR�nGo f§JJxtf, Mn/Li (JJ 
!w: r 1:1: 1 . 5 OJ IE ffi 715 ½J fl! � f'F � "t 0 � if , !w: fl. 0) 'Ii :tic -\0 ho � � {tfc re. J:: -::, ---C fifJ lie ff2 if J:t 1 
. 5 fjfJ fi l: � 1> (JJ �i t,r � tc. {I- -c 't J:: 1,, 0 

[0067] 
* � 8A 0) iE ffi f.5 !J"o/1 1/i 0) * 00 ti , � � ·11: ri'lJ _t , JS 0 t,, fi '£1: '.iE ·11: ri'lJ _t OJ tc. UJ , � � � fl. , �

� ltfUt ½J, JS 0 v' ta: r'e1J ½- r �Tm b n --r ti J:: v' o 50 
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$ f£ 8}] 0) i.E ■ ffi IJ: , tff-£ L < IJ: W ■ I!fJ tt 1,£- if 1'f L T lr' 0 o W ■ I!fJ tt t L T CJ: , %' li: �R 11:'. 

� tl tJ: v, t:f , wt � tt 'lSI- i} lff £ L, lr, o WU .:z ti , � � � IL .A. m: � IL m ti'! lit � t1:t � ffi \ifL tJ 

- :;f: Y T / cf- =i. - 7' , 7 -t cf- v Y 7· 7 'J 7 , 7T 'J r x. Y 7· 7 'J 7 , & tf 7 7 - ;/', J:. 7' 7 'J

7 tJ: r iJ' ,ijHf G ,h 0 0 L. ,h G ,tl:t � tt fHi I fffl ffi c' 'b J:: lr' L, ' 2 ffl ffi .I;..( _t m lr' L 'b J:: v, 0 

[0068] 

*f€000)i.E ■ffi��*tloW ■ I!fJttO)m�. i.Effim!fwW1oomm$�ML-r, tff-£L

< Ii I •• $ J...). _t 2 0 •• $ J...). r ' J:: IJ f,ff * L, < ta: 2 • iHflH.). J: 1 5 •• $ J...). r 7: .15 Q 0 

ltfH2 ill1! lffi c' ® ,h [;f ' i.E • ffi 0) w • ti: 7J' ui {!t!: � ,h Q O * tc. ' :ff � 0) l \ ,{ ✓ !l -t 0) •• '1'1 7J' 

* f£ 8}] 0) i.E ■ ffi ti: CJ: 1, ,{ Y :?'' -1,£- � 1'f 6 --it L J:: lr' o ; , ,{ Y 11 - tL � li: �N 11:'. 6 ;/1.. 7J: lr' iJ, I 0 

, {Jlj ;it t;f' , � t) 7 'J {I:'., � .::::. t) ::;-· :;.,; ( P V d F ) , � 1) ::;- !-- 7 7 Jv ::t P I 'f- v :;.,; ( P T F E 

) , J:. =r v :;.,; - 7' ,;Z 1/ i :;.,; :5 b. , � 1) ,{ -::. F , & tf 't" tL G 0) � 'l!f!. {:;f;: iJ, G tJ: o M iJ, G ;t G ti' 

tl o 1> tJ: < t 1c, I Ti� ffl lr• o i: c: iJ' c' � o a 1, ,{ Y :?'' - kt iE 'i: ffi 0) {''F le! L -Z> i"" � iJ• G , �F 

* m w; x ta: 1J<ti: m m :z ra: 71 f
c

� n -r i,, o c. t iJ' * * L 1.r • o �h!< m w; ia: , w ti: �R 11:'. 6 n tJ: 1, • 

tJ, , wu x if • N - ;1,. -r ,1,, - 2 - l::" o 1J F :;.,; c N M P ) , ':Y ;1,. cJ- ,v * ,v L. 7 -:::. F , ':Y ;1,. -r ,v

7 -t !-- 7 -:::. F , J.. r Jv i =r- ;1,, 'T !-- :;.,; , m, � J.. =r- ;1,, , m, � i =r Jv , & tf T J-- 7 r: F o 7 7 :;.,;

tJ: r � -ijH:f 0 i: t iJ' c' � 0 o i: :h G fi: JJ" ff:[{ 1'iiJ , f:fHi'i 1'iiJ � 11□ .:z --C 'b J:: li' a 

[0069] 

* J£ 8,/j 0) iE ■ ffi ti: � * ,h 0 l '( ,{ Y !l - 0) S fi , iE ffi 7E !fw 1/i 1 0 0 1! S $ ti: t,t L L , ts-£

L < ci 1 m • m-s 1.y_ 1: 2 o m • w .I;..( r . J:: 1J ts-* L < ta: 2 m • w 1.y_ 1: 1 s m m w � r -c .15 0 20 

o M�ill1!1ffic'.:btl�, iEffim!fwWtW ■ I!fJtftO)•• tt�•�6:h, •■ ffltO)•• tt�

-t 71 tc :ft o c. t tf 7: � o o 

* J£ 8JJ 0) IE• ffi 0) fp • 1:J 1! t L --c rJ: , I£ ffi m !fw •. w • WJ tL & rf 1,,, :;.,; :1t· - 0) m ft %1

�-'i:ffiJ:�ffiI90c.c:�J::?T{'FfM90n$�-�G:ho�, f'Fl:!n$0)@�6�G 

. M�m-&!fw&rffflw;7:J:.7U-�{'Fl,!L,, �G:h�J:.7U-�••m1:��IL�m� 

. m w; � � � 1 0 c. c: ti: J:: ? --c IE • ffi � w • 1 o n r:1.dJ" w i L- 1.i, o 

[0070] 

* J£ 8./3 0) iE • m ti: m 1.i • o • • m tJ: • 7 ,v ::::. .::::. t'.7 b. & rf 't" 0) ft � 1: .15 0 c: t iJ' ts- * L- 1.i • o 

AA :112 7 Jv -::. .::::. '7 b. l.i , iE 'i: ffi &: Jib � lffi m r T '!i:. 11:'. T .16 0 c. t iJ• G , W fi: �R 11:'. 6 :h tJ: v, iJ'> , 

J I S #!: ts I O 3 0 , I O 5 0 , I O 8 5 , 1 N 9 0 , I N 9 9 � fi: {--\;_ 1!k_ 6 .tl 0 n'1i ill!i /lt 7 30 

Jv -:::. .::::. 7 b. 7: .16 o c. t iJ' fff :t L, lr' o 

• 'i: ffi 0) :1k rnHEl Jlt R a ti , 0 . 0 5 µ m J..J. _t O . 5 µ m J..J. r c' .15 G c. t iJ' ts-£ L li, a 0

. 0 5 µ m * � 7: .16 o t , iE 'i: ffi t 0) •• '11 ;IJq� r 9 o S ft iJ, .16 IJ , 0 . 5 µ m J:: IJ -Jc:. � 

v, t . iE ■ ffi � :t'c,/ - tc JB !J.X 1" G C t iJ, IBI ft t tJ; o � ft iJ, Ji:i 0 a tJ: :ts , 1k 00 *EI M R a ti , 3/6 

t& T t-!ts rt* 00 l!.! � iJ!U Ji:� tj; E � m v• T mu Ji: 7: � 0 0 

[0071] 

• ffi ffi 0) ffi m ti\; V1 tJ: , 5 µ 0 • C m J...). r 7: &J 0 L C: tJ'i lff :}; L, v ' o 5 µ 0 • C m J:: IJ n'1i v ' 

Sft�. ■ �O) tt��ftT10�:h�d'boa ■ �timU, �-�$c'RJ1:'.90Ct�'E� 

oo 

• � m 0) W J-J. li , � ti: �& 7E � :h tJ: li, iJ, , 1 0 µ m J...). J::: I O O µ m U r T .16 o i:. t tJ, ijf j; 40 

L, li • o 1 0 µ m * � 7: ,a: f'p fM 0) ffl J.'£ iJ, G I& IJ :I'& v' iJ' IB1 ft t tJ; IJ , 1 0 0 µ m J:: IJ W li, S if 

ti � t.t'i 1¥1 ffl J.'£ iJ, G :f l!Hc: tJ: o o 

[0072] 

tJ; :t5 . • • ffi tJ: , 7 ,v :::. .::::. 7 b. J..Y. Yi- 0) � Ji c ffl , s u s , .::::. ,y 'T Jv , =r- � :;.,; , & tf -t" n 

G 0) if � ) 0) :1k iID fi: 7 ;t,, -:::. .::::. t'.7 b. � ti ffl L, tc. 1c, 0) 1c, ffl li' o c. t 1c, 'E � 0 a 

:z. 7 1J -0) 1t � 1:J rt fa:, � ti: �N 11:'. 6 n tJ: 1.r, h", iE mm �m 1il, w • M tt, 1, ,r :;.,; :1t' -, & 

'C.f m w; � g,_i - re r.fil if 1: � o c. t iJ, G , :;f: - ,v -:::. ,v , 7' 7 :i ?' 1J -:::. :t- -lj' , ':J x. •1 r -:::. ;1,, , ff 

Mt JJ1E @I � 2. :t- -lj' -� ffl lr' o i:. t iJ, fff * L, lr, a J:. 7 1) - 0) {-'p � Ii , %' li: �& 11:'. 6 :h tJ: lr' iJ, , lE 

ffi f.5 !fw 1/i . 1¥ • WJ tt ' El rf l' ,{ ✓ -:$( - � r.fil ft L, td& [i: nBl � 1J□ ;z L {'p l!'J L, L 1c, J:: l,' L, ' lE 

ffi m !fw fl • w. I!fJ tt . l' ,{ ✓ Jj' - ' & tf m. � - ffl [i: rre i'r L T {'p. L, T 'b J:: V) 0 
50 
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[0073] 

7. 7 1) - IJ) ll!r! 11; 51 � ffl'. ti , 3 0 w t % .LY. ...t 8 0 w t % .l;l. r T 0 0 i:. t -JJ1 15 * L, t,' a 3 0

w t % * ri/ill IJ) ijg B 7. 7 1) - IJ) :¥ti I'.@'. -JJ'fl!: 9 �, 0 �Ji [P] -JJ1 0 0 tc. UJ , - 15 , 8 0 w t % J:: tJ i'e!i t, '

•ft�7.7TJ-IJ):¥tiffl'.��9�0ffi[P]�®0tc.UJ. m�IJ)fflffilJ)mm�m•ttJ:0•ft�

0 -Q 0 

A 7 1) - tc::: ffl l, \ 0 m � ti ' ?F * m • ' ® 0 l, \ ti * ---r: 0 G L t -JJ' 15 * L, l, \ 0 ?F * m • ti '

!r-r tc. �fl! 1i: i! n t;;.. 1,,, -JJ, , f�J x tl , N - ;. 1- 1v - 2 - I::' n 1J F :;.; c N M P ) . :l ;. 1- 1v * 1v L.. 

7 -:::. F , :J J. =;- Jv 7 i! r 7 -:::. F , -J- =;- Jv I =J- Jv 'T r :;.; . lfl: � -J- =J- Jv , lfl: � I =J- 1v • & u: r 

r 7 1:::. F n 7 7 Y t;;.. c � t¥; t:f -o i:. t -JJ, c' � 0 a * tc. , i: :h G tc. 51 � ,&rJ . J:ffl f& ,&rJ � 1JO ;t T t

J::v'a 
[0074] 

ffi • rs ...t .,.,__ IJ) .iE • m IJ) m m 1:J r1di , � tc. �& :@'. .! n tJ: ", -JJ, • w� x ti AA ic A 7 1J - « F 'J -';J 

- 7' v - F . y· -f ::i - -';J . ::i :;.; -z ::i - !J � tc::: J:: tJ � 1ii L.- td! tc::: , m .&rJ � �i � i"" 0 15 $. . S

0 l,' Ci A --J' V - tc. J:: iJ � 1ii L tdk tc. m RU � � � 9 G 15 tt t;, 15 * L l, \ 0 m • � � � 9 -@ 15 it

ti , ?I- - 7' Y -\Cl 1t � ?I- - 7' Y � ffl v' k � � -JJ, 1'fff lj! c' S iJ 15 * L v' a l'& 4' � • � 9 0 3'f lffi m

tLT�, �'A, :,rm ttfl7., -��-t;;..[:���G:h00 *k. m•«-�90ML@'.�
, % cc �fl! 1t .! n tJ: 1,,, -JJ, , 6 o 0c .LY. ...t 2 o o T .LY. r ---r: s 0 c t -JJ1 15 * 1., ", o 6 o T * mill ---r: ti
ig • IJ) � :c tc Bil Fdl « � 9 0 ijg B -JJ, ® iJ , 2 o o °C J:: iJ i'e!i v, t , 1, 1" :;.; y· - -JJ1 9; ft; i"" 0 :l"Jl B

-JJ, 0 0 a tJ: .:t5 , .iE ffl ffi IJ) 11; PX ti , 1k � IJ) � ffl ffi « 11; PX 9 0 AA T t . 1& c' t, J:: v, a 

[0075] 

* J£ 8jj IJ) .iE ffl ffi IJ) IJ1. J-J. ti , l O µ m .LY. ...t 2 0 0 µ m .LY. r c' 0 0 i:. t 7J' 15 * L, t,' a 1 0 µ
m * ri/ill c:' ti M §"! IJ) ':&'- it � fi 0 i: t -JJ'i ft L, l,' ±.,I} B -JJ'i S iJ , -15 , 2 0 0 µ m J:: iJ /,: v' ij! B ti

?Jr §"!_ IJ) !±I ;J * ffl'. « 1i 0 L t t;, ft L, I,\ • B t;, 0 -@ 0 

* j£ 8jj IJ) iE • ffi IJ) m :i; J$ I'.@'. ti , l . 0 g / c m 
3 .LY, J:: 4 . 0 g / c m 

3 .LY, r T S 0 i: t 7J'

/jf * L v' a 1 . 0 g / c m 3 * l1lill c' ® 0 t , iE ffi ffl %1 i'l , i!f. ffl WJ ;jg° t IJ) =W M t;, :,f + 51 t tJ: 

I) • � {i tf 'ti 7J1 fl!; r 9 0 ±J} B 7J1 s 0 a -15 . 4 . 0 g / C m 3 J:: tJ * � I,\ t . • m Hi 7J1 iE

• ffi pq cc ii � L, tc < < tJ: i) ' I) =J- '7 b {i l§ 'Ii t;ql!; r 9 0 • B t;, 0 0 0 

[0076]

* j£ 8Jl IJ) .iE ffl ffi ti- Plr §"! IJ) IJ1. J-J. , * l!1t * ---r: EE m � -1±" T t, J:: v, o EE !tHt , !r-r tc �R :@'. i! n tJ:

20 

v' 7J' . f�J x. tl . tJ - Jv --J' v 7. . tffi J± --J' v 7. � ,a:- ffl v' T .:t5 i:. tJ: -5 i: t -JJ'> c' � -o o • ffi IJ) EE m 30 

* j£ 8Jj IJ) IE • ffi ti . ffi lit 1 c m 2 S tc. t) IJ) • m @ II: 7J1 0 . 5 m A h J;l. ...t 3 . 6 m A h .LY,

r c' S 0 C t fi, 15 * L, v' a O . 5 m A h * rrlili T 0 0 ij! B ti M � 9 0 @ it IJ) ffl ?ill IJ) * � ;! fi1

-Jc � < tJ: 0 ffi [P] 7J' ® iJ , 3 . 6 m A h J:: iJ � v' • ii ti PH � IJ) !:±1 1J * ffl'. « 1i -o i:. t -JJ, ft L, <

;/J: -o ffi fPJ 7J1 S -o o 1m ff! 1 c m 2 0 tc. I) IJ) • m ':&'- it IJ) � /±I ti , iE • ffi {11: 1llM 1& , 1) =f- '7 L � �
« ..t-.J ffi t L, tc. * t 1-lh .:{£- fl' I! L, tdk le: , 1E m t ¥.f •Ii ,a:- iiJ Ji:: 9 -si i:. t le: J:: -::i T � !:±1 L, T t J:: v ' 

0 

[0077] 

-rrHc iE = ffi IJ) 1m ffi 1 C m 2 s tc. I) 0) = 'A @ II: ti . ¥.i fC. �N IE ;! tl ;/J: I,' 7J' • � • rs .lj! 1ft 1m ffi 

® tc IJ Cc % PX � -1±" 0 IE t ffi IJ) !!Ui c' jj,IJ 00 9 0 1nt . WLl x. Lf. AA � IJ) 7. "7 1) - � I � IJ) � I 40 

W J-J. c' ffifj 00 9 -@ i:. c: -JJ'i c:' � 0 o 

< i! /\ ]...,- -';J >

* j£ 8Jl IJ) ?F-7-k ffl /Wit-=� t ti:!Hc ffl v' 0 t !\ v - !J ti. AA 3zt IJ) .iE t ffi t �. ffi t 0) Fell tc �

-�tl, t�€W tt�tJ:<��0=J-�L1":.>I-Y€W tt«�90%Jitc'0.tl��<. Mx.�
. -J- ,{ n :;.; . i! Jv n - 7. . M 1J 7. Jv ;t; :;.; • M 1J I =J- v Y . M 1J Ji; tJ t" v Y , � 1J 7' r Y .

Ji; 1) 7 7 I) tJ ,:::. r I) JV ' Ji; 1) ,{ .:::, F ' Ji; 1) 7 .:::, r' . & rf 't" n G « 2 fl� J;./. _l ti i'r L tc. t IJ)

IJ)��- :,fB1ii. -�� ■ t;;..E��W0:h00 i:!1\v-!J��. 3flmfflM. -���M

• • :tr!( grJ ff "a * n l b � V \ L , � � ■ fl:; !fo/1 � 7J' tiR m ;! n l V \ l t, J:: 1., > O 

[0078]

t l\ v - -';J IJ) IJ1. J-J. Ci' 1 0 µ m .LY. _l 1 0 0 µ m .LY. r c' ® G L. t fi'i tff * L v' 0 1 0 µ m * 50 
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i1o 0) J-J! i L i.E ffi ffi t ft ffi ffi t 0) m JT.k '"t 0 J-J! k iJ'i. as IJ , 1 0 0 µ m J:: IJ � v' ±J k ti ffi i't!! 0) flt 

m iJ{ fc1i < tJ:: 0 tJ k t} 15 0 a � r� tL !fi IJ f& v, 0) ilL� iJ' G , 1 5 µ m J;J. _t 5 o µ m l-). r c: 15 
0 C t iJ, � G fi.: W * L v' o 

< 11:?l<fflMfll> 

* 9l 8J'I 0) 11: * ffl m f!l = :P.: ffl r11nc: m v, 0 11: 1Jc�1Uf J!i i± , � tc: �H IE � n tJ:: v, iJ, , ;,11: * m • ic:
m f!l t.£- m m � -1± tc. ffl m 1-& , ;,11: * it Wit t;::: it 11£ ;I,£- it Mf � -1± tc. ffl m r& ;I,£- � 5:1'" -'F t;::: '@;" ri � -1± tc. If ,i, 

-=: /W � 7J:: C: q- ffl v' 0 C ti:/• l: � 0 o 

[0079] 

JI: 7J< /'& a t L --c {j: , m �7( 0) JF 7" □ r Y '[1 ffl ML&_ 'Cf / :SU± i.!U:f( 0) JF 7" □ r Y 'ti ffl a q- -a ti' 

C t TJ' w * L V' 0 m if 0) JF 7 □ r ✓ ·11 it • t L l ti ' m if fJ - * _;/", - r ' m if I. 7. 7" Jv ' l 0

fflif7.�*Y&t.ffflif,:c-y-�tJ::E����n00 ffiif0);,11:7"□rY ttfflatL--C�, ffi 

i:f( tJ - * * - r , i.W if tJ ,i, * ::.,- D i ;:z. :;- ,i, & r.J- ii if i - :;- ,i, tJ: E t.J, WIJ � � n 0 o * tc. , M 

!2 {C: 1Jo i. 7 --!z J--- :.:. J--- I) Jv tJ: c (!) � Im sf.J {C: JF 7J< 'i: Mf ii (!) ffl a t L --C ffl v' G n 1;1 ffl a � ffl v' --C

i a v, 0 J:: IJ J! f* sf.J ic: t± , :J ;., =f ,i, tJ - ;:J'; -1, - r , ;., =f ,i, i =r Jv tJ - * .:t - r , :J ;., =f Jv
tJ - * .:t - 1--- , Y 7" □ l::'.' ,v tJ - * ;z, - 1--- , /. =r Jv 7" □ l::'.' ,1,, tJ - * ;z, - 1--- , x =r v ::.,- tJ - ,r

.:t - r , 7" o l::'.' v ::.,- tJ - * -1, - r , 7' =f v ::.,- n - * * - r , y - "1' =r 1v 5 J:J r ::.,- , 1 . 2 

- :J /. r � :.-1 x -!l ::.,- , 7. Jv * 5 ::.,- , :J ::t � 'J 5 ::.,- , 7" □ 1:: ::t ::.,- D /. =r ,i, tJ: c:' ;(£- m v, 0 c t

TJ' T � 0 0 C n G m • ti 1 ft ffi T m V \ l b J:: V \ L, ' 2 ft ffi tl. _t t!E k L l b m V \ l b J:: V \ 7J'
, :r� .iill 0) m 11t t.£- m m � -1± � 9 � , 1J =r r) L -1 ::t ::.,- 0) fa ¥J ·11 0) i'iu � t.J, G , 2 fl ffi .I;,( -1 r!E -& G

k. m • ;I,£- ffl V \ 0 C t ff, w * L V \ 0 * tc. ' i'iu ft -'F {C: = m mt Ji'.- L, Jj- C * -1± tc. 'l Jv if = Mf ii b m 20 

v' 0 C t fJ{ l: � 0 a 

[0080] 

]lfJ !2 m 11£ ti , � tc: �N � � .tl 7J:: v' TJ' , WIJ i. /;f , L i C I O 4 , L i B F 4 , L i P F 6 , 

LiAsF6, LiCF3S03, LiBOB(Lithi um Bis (Ox ala 

t o ) B o r a t e ) , L i N ( S O 2 C F 3 ) 2 7J:: l: ti it Wit tc: i@: /W l, � 9 v' i:. t 1J' G 

W ;l:; L v' a 'i: /W i1i {;::: a" ;l:; .tl 0 ffl J!i 0) t.l l�Ui , 0 . 5 m o I / L l->( _t 2 . 0 m o I / L l->( r

T .:!6 0 C i::: iJ'i tff ;l:; l, v' o O . 5 m o 1 / L * m!r T ti PiT � 0) 1) =f- r) L. -1 ::t Y fi ¥J '[1 iJ'i � :1Ja l,

;g:1,,±J-@it/ilSIJ, �--Ji, 2. Omo 1/LJ::IJ!'iuv't, fflf!'ff.--t-:hl-)._ti@:M�LtJ::v,ijj--@iff. 

.:!6 0 0 

[0081] 

< ft 'i: ffi t i.E ffi ffi 0) tff * l, v' '.@ � J:t & r.J- jjj ffl J:t > 

:zj\; � 8,Jj 0) 'i: ffi f.5 %J fl IEE --@i %J J:: I) 1'!l � � .tl tc. JF 7-K 'i: M� ii = :P,: 'i: rll! ffl 'i: ffi :/,£- ffl l.t' --C f'F 1'!l l, tc. 

=*ffii't!l�$�0i.E'i:ffitftffiffiO)ffi�fi-O)lt�, r�r\'..(a) �-�gCt�ffl*L 

0. 7::;,;3/A::;,;1. 3 (a) 

fl=!_ l, ' _t !2 rt ( a ) g:i ' A �j: IE • ffi 1 C ill 
2 as tc. I) 0) • � ,g m :I,£- � l, ' B {j: � • ffi 1 C m 

2 as tc. 1J 0) • � w • � � -t o 

[0082] 

B / A f{, 0 . 7 * m T ilS 0 tJ -i'i ti , J/�L7E 'i: ffif tc: ft 'i: ffi 0) 'i: fft tJ, ft 'i: ffi � 'i: f* t 1) 'T '7 b 

30 

i
J

, EE !Z 1" 0 ffl: ftl. Y.. ti I) =f r) L. 0) tlT tl:l ffl: ftl. fc: tJ:: 0 � k 1J' ilS IJ , - 15 , B / A 1J' l . 3 J:: IJ * 40 

� v' #j --@i Ii W: tih & £G fc: 00 � l, ;IJ:: v ' ia ffi $ %] J!i � v' tdb tc: ;rJ & £G iJ' � C 0 tJ --@i fJ'i. 15 0 a 

* 9l �JI 0) JF 71< • M ii = * • tlh t;::: $ kr 1;1 i.E • ffi t ft • ffi t 0) ffi ffl 1t [j: , � f;::: �R IE � n tJ:: 1.,,

iJ' , r !2 rt ( b ) � trMl tc. T C � t.J, tff * l, v' a 

[0083] 

1:;;;D/c::;,;1. 2 (b) 

{_§_ l, ' C ti i.E = ffi 0) jjj ffl ' D ti ft = ffi 0) jjj ffl :I,£- � "g O D / C fJ'i. 1 * m 1: as G #j i'r ti ' 191J ;{_ 

ti' lru Jill 0) B / A = I (!) !J -g- ' a = ffi (!) '.@ m 1J' i.E = ffi J:: IJ b 1J\ � <. tJ: 0 tc. lsl) ' j@ ft= ffi¥: tc: � 

= ffi 0) = {ft TJ' 1) =f 7 L. 0) tJy tl:l = fft tc: ;/J: 0 � n fJ'i as 0 0 - 1i ' D / C fJ'i. 1 . 2 � IJ * � V \ tJj

i'i ti , i.E • ti t � G --C v, tJ:: v, fill ft 0) a 'i: ffi TJ' -x. � v, tc. lsiJ , 'i: rtl!. EE !Z (C: 00 � G tJ:: v, a ffi 7% WJ 

jl t.J, li!IJ EE ,;r, :I,£- � c 1" J-J! k ;1:i, s 0 0 i.E m ffi & u ft m ffi 0) ffi m. 0) mu 1Jl'P ta: t.f t;::: �R IE � n iJ: v, tJ, , so 
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00��. --�-0)-. �I-��0090Ct�J::?Tfi-5Ct�T�00 
[0084] 

::$;��JI 0) JF 7J< C 1W ii= ::X C l'i!H:: !ti v' 0 t ,, I.,, - >< t fl C ffi t 0) ffi fi'Ut /j: � re: �R IE� h tJ: 
lt' fJ'i • T '32 rt ( C ) � i1lill tc. 9 C t fJ'i /ff * L, lt' 0 

1:;:;;F/E:;:;;1_ 5 (c) 

{El L, , E ti _a • ffi 0) OOH:iL F ti t 1, J,.., - 5 0) 00 f.iHf: 7G 9 a F / E fJ" I * i'i!ill T:' &') 0 :Ii -§;- IL 
iE C ffi t fl C ffi t i} � f9!ll. L, • l . 5 J:: IJ -j::_ � v' ±J -§;- ti 1t � re: � 9 0 ft fft fJ'i -j::_ � < tJ: 1J , C 
�O)ffSffiM&r.Jlli�ffiM�fir90:fi-B-�®0a 

[ � 1if!i fJIJ] 
[0085] 

UT. �tif!iOO�J::IJ::zls;����G�A���m�90�, ::zt;;���ChGO)�tif!iM�J:: 
? T �JUE � h 0 t, 0) T:' ti � < , "t" 0) � � � � £ L, � V > ffi lffl r:: .ta lt' T JIM 1'i'. � £ � Mli fJ,. -aJ ti� T 
® 0 0 

(iE--0)-�) 
iECffiffliE�WO) Li 1 . 1 A 1 0 . 1 Mn 1 . 8 0 4 J,r, ;Z)W( ("Lithium Aluminum 

Manganese Oxide Having Spinel-Framework Structure for Long-Life Lithium-Ion Batt 
eries" Electrochemical and Solid-State Letters Volume9, Issuel2, Pages A557 (200 
6) ) re: '32 t'l � n T 1t, 0 1J rt 1: ft • G tc. Q 

[0086]

""t � t> iS = � {I:: -z ::.,, jJ ::.,, , 1M D 1) 1- 17 L , 7}( D {I:: 7 1J.; .:::. =. 17 L , & rJ ;t; 17 M 0) 7}( 5t 'I& rW 20 

l,f: � w G • A 7° v - F 5 -1 rt 1: i.: -B- :M.t * l,f: ft • G tc. o c 0) t � , = ® 11:: -z ::,, H ::,, , JM ® 1J 
r 17 L & rJ 7J< � {I:: 7 ;J.; .:::. =. 17 b. 0) S ti . 1) 1- 17 L , 7 JJ.; .:::. =. 17 L & rJ -z Y jJ Y 0) 'E- Jv lt fJ'i 
1. 1: 0. l: 1 .  8t�0J::-5reif.J.L,tc. o ::Xre, CO)t!&-B-ffl*/,f:�5n�lffl5nr90 

o °C T:' l 2 ffif Fdl :/JO fr.\ L td& , N ll 6 5 o °C T:' 2 4 ffi'f Fdl :/JO � L tc. o fi f& re: . c 0) ffl * J,r 9 5

�O)lJ<T:'&�m. �-��0ct�J::?-CiEffiiE�Wl,f:� ■ Gka
c 0) iE • t.5 � • J,r, tf cw, tt c Y t 1- v::.,, :1· 5 •'J 7) , & TJ ,\ -1 ::.,, 1J'- c im � n" r• � 1 2
w t % , N M r ra inn /,f: s s / 6 / 6 0) m • .t:t 1: r.: -B- G -c , z 5 1J - /,f: 1t • G tc. " c. 0) z
5 1J -/,f: 7 Jv .:::. :::.. 17 L ff'i ( W � 2 0 µ m ) re � I L, , I 2 0 'C T:' N M P J,r �i 1;; L tc. f& re: ,
I 5 0 °C T:' � � � • T 0 2:. t fi:: J:: ? T iE C ffi ( 00 fi 5 0 c m 2 ) J,r {'f, • L tc. o 

iE = ffi 0) 3 s ;(r ' � 0) ft 1.& = ID!: '� T:' iu IE L tc. 0 AA� t [i,J :ii re 7 JV .:;;. .::. 17 L ff'j 0) h 00 re: � I 30 

L tc. = ffi 1,t l 6 m m <D re tT iS :/'& � j/J ft ffi , L i 1fi': � � 1 6 m rn <D re tr iS :/'& � Ji j;j t L tc. o 

C tl G 0) C ffi ;(r Jt1 lt' -C . 1/J ft ffi ( t'r 00 �I) / t ; , J,.., - 1 / L i 1fi': � 0) /IWUc: ID!:� i::: Jv ( H
S t Jv , 3s'. � -t± • ) pq cc fi Ji L, , ;� 7}( ffl 1W � C 7' o � v Y tJ - ;.J-; * - r / .I. 1- JJ.; J. 1- JJ.; tJ

-;f-.t,-r=30/70v o 1%, Li PF6 Imo 1/L) J,rQ. l 5rnLAtl, -¥

fflf,tg;(r{'f,.Lfc. o CO)-¥Cflf!;(r 2 5 °CT:'-BJJHf Ltdf, ft�ffl�i\��Ji' (HJ 1 0 0 5
S D 8 , :lt 4 = I fi !! ) re: � ;\lri: L tc. o i.:. 0)-¥ ffl fl!! J,r 2 5 'C , 0 . 4 m A T JE ffl irrDt ffl ( �
1r.CEE: 5. o V) &tFAECVTiJJ11:ffl (�.L!:ffl:EE: 2. o V) �fii,,, tJJ@JO)Jcffl:3.S�IE
C ffi 0) 3 S t L, tc. a .:f- 0) *'1i � , IE C ffi 0) 'fl. It ti , I . 0 rn A h / c rn 2 T ® ? tc. o 2:. (J) -¥
• � C± ' 4 . 7 V fit ill: re 7 '7 r - ffi � ta:- 7G L tc. 0 C (J) • EE 4 . 7 V fJ\ ' 1!t. * 0) ::I / \ JV r D
u 7 r'J b. '¥f 0) 4 v c v s . L i + / L i ) u T 0) ffi � 1: l!1 1t <t 0 ito/J � ta:- m v, tc. iE ffi t.5 ito/J � 40 

tc: .It«. -C, iWi I;\ C {_j'[ ( v s . L i + / L i ) ta:- fl 9° 0 iE ;/i $ ito/l W "'"C' ® 0 c t ;(r � N i:t -CI;\

oo
[0087]

(�ilH!/iO)��) 
�;/i$�1!l0) L i 4 T i 5 0 1 2 la:", :£wt'( ("Zero-Strain Insertion Material of Li 

[Lil/3Ti5/3] 04 for Rechargeable Lithium Cells" J. Electrochem. Soc., Volume 14 
2, Issue 5, pp. 1431-1435 (1995)) tcacix�tl-Cv'0lfr!Tft•L,tc. a 

<t � t> iS , * -f = I!: {I:: 1- 1 ::.,, t 7}( D fl:: 1) '1- 17 L l,f: • '1- -:J Y t 1) '1- 17 L t 0) -E Jv 1t 12 5 :
4 t � 0 J:: -5 fi:: rfil it L, , ::X (C. C 0) IEE it ¥!I � � � � IHI m r 8 0 0 °C "'"C' I 2 ffi'f lffl 1.m � 9 0 i.:. t 
re: J: ? T � • m � � ;(r ft • L tc. 0 

50 
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[0088] 

r. 0) ft ffi t.5 *-i J!l. t,f:, ¥J • WJ tt c 7 t 1- v Y --;r 7 •;; 1;1) • & rJ ,, ,{ Y �- - c � fB 5J" r.l .llt 1

2 w 1 % , N M r n:n� ) 1.r 8 8 / 6 / 6 0) m • 1t c' tEE ,g- L --r ,:z. 7 1J - 1.r 1'F • L tc. 0 r. 0) ,:z. 
7 1) - 1.r 7 lv 2. = 1) 1,,, • ffi #: ( /'if. � 2 0 µ, m ) tz::. fii I L , 1 2 0 °C c' N M P 1.r � ti, L, tc. :/'� 

tz::. , I 5 0 °C "E Jt � � � 9 {5 i:. t fZ::. J:: "::J ---C � ffl ffi ( ffi ffi 6 6 c m 2 
) � {'F 1&! L tc. o 

ftfflffiO)�S�:f;?_O)ftmffl�Mc'�JE'.Ltco M�t�*O)��l:'7�2.=r;b.ffiO)Wffi 
tz::. C ffi � � I L , 1 6 m m cl> fZ::. tr 'S tlii ;! ii} 1'1= ffi � f'I= 1&! L tc o L i � )i � 1 6 m m cl> tz::. tr 'S 

:l'R�Jjffit Ltc a i:.:hGO)ffl,ffit,f:ffli,,-c, i/J{'l=ffi (WffiriiI) /t1,J..,,-!,1/L i �/iO) 

/Im[ ,z::. M .� t Jv ( H s t Jv ' 35'. � t±. ) IA] [Z::. ffi II L ' �F *. M- Jlt ( 7' □ � V / :tJ -;f; --t - )--
/ I. "r lv j. -f- lv :tJ -;f; :1-- - }- = 3 0 / 7 0 v o l % , L i P F 6 I m o l / L ) :t,f: 0 . 10 

1 5 m L A :h , c¥ ffl ri!! � {'F 1&! L tc. o r. 0) c¥ ffl ri!! :t,f: 2 5 °C c' � B m ii' L td& , ft tit ffl � M � 
§_ ( H J I O O 5 S D 8 , ::It 4 ffl I ti.) lZ::. mm L tc o i:. 0) c¥ ffl ri!! :t,f: 2 5 °C O . 4 m A

"EJE'.fflmtm• (�.l!.:fflEE: 1. 0 V) &r.JJE'.fflv!tnffl (�.l!.:fflEE: 2. 0 V) �fTl,\, *7J

@I 0) n • � • � ft • ffi 0) � • t L tc O � 0) *B * ' ft • ffi 0) � • ti ' I . 1 m A h / C m 2

°"ES"::Jtco
[0089] 

C �F 7.1< ffl M 1't = :I;?_ ffl 11!! 0) • � ) 

�F 7.1< C M Jl = :I;?_ C ii!! 1.r :I;?_ OJ t to O tz::. f'I= 1&! L tc o 

Mll2f'l=.LtciEfflffi (Wffi�I) . �fflffi (Wffi�I) , :t5J::rf--t1,J..,,-!,1�, iEfflffi 20 

( Jt 00 �I) / t 1, v - 51 / ft M ffi ( Jt ffi �I) 0) /l[Uz::. ffi II L, , 7J< * I!& �-8' � :t,f: 13' ts� tE. 
T -7' tz::. J:: 0 C ffi ti:f � � JE'. L tc o -i! 1, v - 51 lZ::. ti , -i! Iv D - 7. 1' m tlJ ( 2 5 µ, m ) � ffl 1,' 

[0090] 

7.1< * ll& � -8- � :t,f: -a u � JE'. 7' - 7' ti , ;f- 1) ,{ 2. F 7' - 7' 0) m • W mHz::. --'¥ � fl1 r :/I 3 0 /1 m 0) L 

a Mg N i -8- � * 7}( * I!& it -8- � :t,f: 5 w t% tEE A L, t f 'F 1&! L tc. a � tE. T -7' 0) ,J- ,{ _;:( li 3 cm x 4 c m "f , 

r.n�J::Offifiti:f:t,f:=@ffi�JE'.Ltca 
*�- ��O)iEfflffi:toJ::r.Jftfflffi�7�2.=�1,,,51--;rt,£:s�m•��rc.•� - a�0)7

;i,, 2. 7 2. * - 1-- 7 ,{ ;t, L iz::. A :h tc o �F 7J< Mm. J!t C 7' o � v Y :tJ - ;f; --t - 1-- / x. 1- ;t, /. =f- ;t, 
:tJ -;f; --t - }- = 3 0 / 7 0 v o l % , L i P F 6 I m o l / L ) :t,f: 2 m L A :h tc. f& fZ::. . 30 

� J± L, iJ:: ff G it 1t. 9 {5 c t tz::. J:: '::) --r �F 7.K ffl M- J!t = :I;?_ ffl ri!! :t,f: f'F 1&! L, tc. a 

[0091] 

< � 1Jf!i WIJ 2 >

��i'F ■ LtciEfflffi CWffi�I) . ftfflffi CWffi�I) , :t5J::r.Jt,,J.,,-!,1:t,f:, iEfflffi 

( Jt ffi �I) / --l! 1, v - 7 / ft ffl ffi ( Jt ffi �I) OJ /IIJUz::. ffi II L, � tE. -r - 7
° 

tz::. J:: IJ ffl ffi M 

t,f: � tE. L tc o t 1, v - !,1 lz::. li , t lv □ - ::.Z. 7' m :tij ( 2 5 µ, m ) :t,f: ffl 1,' tc. o :!;?_ lz::. • iE ffi ffi :& 

ua••O)••mt7�2.=')b.!,17t�mi/Jra•��rc.•�. iEfflffiO)••mt7�2. 

=r;1,,,,;,--;rtO)m-8-$, &r.Jft■ ffiO)• ■mt7�2.=�b!,17tOJm-€5-$�. **!!&• 

���aumM�.l!.:fflG�t,£:Af�Gtca 
[ 0 0 9 2] 40 

ffl M � tt IUHZ::. Ii ;j; 1) -1 2_ F T - / � ttj 1,) tr. o L. 0) ;j; 1) -1 2_ F 7° - / 0) m • W m§ iz::. -'f J:!,j 
*1 r fl 30 µ, m 0) L aMgN ii';- i6: * 7J< * rJ& a -8- i6: 1.t Sw t % ill A � -tl' tc. o i:. 0) ;f 1) ,{ 2. F -r - 7' ( -1:t
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CN204113515U Remote control vehicle storage battery auxiliary starting device 
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Remote control vehicle storage battery auxiliary starting device 

Abstract 

The utility model provides a remote control vehicle storage battery auxiliary starting device which is characterized by comprising 

a lithium battery pack, a control chip, a power management chip, a first controllable switch circuit, a second controllable switch 

circuit, a battery voltage detection circuit, a storage battery voltage detection circuit, a starting circuit, an electric heater, a 

wireless receiving head and a remote controller corresponding to the wireless receiving head, a negative electrode of the lithium 

battery pack is connected with a negative electrode of a vehicle storage battery, a positive electrode of the lithium battery pack is 

connected with a positive electrode of ihe vet1ide storage battery through the first controllable switch circuit, the vehicle storage 

battery, the second controllable switch circuit and the electric heater form a circuit loop, and connection and disconnection of the 

loop are controlled by the second controllable switch circuit The remote control vehicle storage battery auxiliary starting device 

effectively solves the problem that a vehicle cannot be started due to insufficient power supply caused by low temperature or 

aging of the vehicle storage battery, a remote control heating function is added, the vehicle storage battery is preheated in 

advance, and the remote control vehicle storage battery auxiliary starting device has high practicability in actual life. 
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Espacenet 

CN104795527A Battery module 

Applicants: MICROVAST POWER SYSTEMS CO LTD 

Inventors: DENG GUOYOU,GUO FENG,WU YANG 

Classifications: 

IPC H01M10/058; H01M2126; 

Espacenet - search results 

CPC H01M10/04 (CN); H01M10/0486 (EP,US); H01M10/0525 (US}; H01M10!058 (CN); H01M10/0585 {US); 

H01M10/482 (US); H01M10/486 {EP,US); H01M2!0237 (EP,US); H01M2/1077 (EP,US}; 

H01M2/18 (EP,US}; H01M2/26 (CN,US); H01M2/266 (EP,US}; H01M2/305 (US); H01M4/661 (EP,US}; 

H01M10/052 (EP,US); H01M10/647 (EP,US); H01M10/654 (EP,US); H01M2/1235 (EP,US); 

H01M2004/027 (US); H01M2004/028 (US); H01M2220/20 (EP,US); Y02E60/10 (EP,US); 

Priorities: CN2014'10026625A2014-01-21 

Application: CN 104 795527A ·2014-01-21 

Publication: CN 104 795527A ·2015-07-22 

Published as: CN104795527A;CN104795527B; US20170841399A1; US9819001B2 

Battery module 

Abstract 

The invention discloses a battery module. Tt1e battery module comprises battery units and current co!!ectors; lhe opposite iwo 

ends of each battery unit are provided with a cathode electrode ear and an anode electrode ear respectively; adjacent battery 

units are connected in a Z-shaped pattern by series connection of the electrode ears with the current collectors. The cathode 

electrode ears are aluminium foil electrode ears or copper foil electrode ears; the anode electrode ears are copper foil electrode 

ears or aluminium foil electrode ears; the cathode electrode ears and the anode electrode ears are made of different materials; 

the current collectors are combined current co!!ectors, and are composed of aluminium sheets and copper sheets. 

https://worldwide.espacenet.com/patent/search/family/053560186/publication/CN 104 795527 A ?q=CN 104 795527 1/1 
EXHIBIT 1002 

Petitioner ADC (IPR2024-00577)Page 1748 of 2235



-er: 
r:­
N 
ID LD 
(J") r:­
"'i'0,-,
zu

(21) $ii� 201410026625. 5

(22) $ilS 2014.01.21

(71) $ii.A. wi�i;/JJ'J]UJE 011J1+1) 1HR0i,J

±tk:lat 313000 mf1Ii"J'1iJJ1+1Wtt1¥JJi!:£ 1555 %

WiiriEI_\[UlJ.nz:lnJ 1 � 

C7 2) £ a}l .A. 5q-; tfil 1st §tth !'!� 1� 

(51) Int.Cl.

H0!Af 2/26(2006. 01)

H0!Af 10/058(2010.01)

(54) £aJJ�li

�1tlrtl�

(57) tiffi�

*:&8A �ff T �frp El:l.1futl:l::k:, E'EL:tB �1m•

ft�*ili#,m�El:l.�$ft���mm�&�m 

m�,m��mm�&�mm�*�����$ 

ft�fflmM�,ffl®���-ft�tl�ffl#�� 

�*��ttm�zrun�. m�El:l.�•ft��m 

m��mmm��mmm�.�mm��mmm 

��mmm�.H�mm���mm��ttM� 

ffl 1"1, JiJr�*;!J[#J;;til.A-:rt*1liE#. JiJr�*m# EB 

i§ # :.f P 1A� # til. if rm JvG. 

(10) $i:l!f0::$� CN 104795527 A

(43) $ i:l!i-0::$ S 2015. 07. 22
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1 . �;,f� � 1m tl*, 'E1 tr§ � 1m. 5G:f P fflti}t , J5fi7£ � im. 5G W::a iI tJHJV+ lz :bHlHlV+, J5)T 

Jt�mm�1z�mm�*m�r��-5t�ffl���.ffl®���•5tmttffi��*�� 

:ff ijHitt % JvG z � �P frJ o 

2. *ffltx:tu�* 1 JiJrJts,g �1ili.ffi*, xt�uEtEr :WrJt �iili•JGs,g-tf:jHl::1/v 2 = 1 � 8 = 1o

3. *fflt>Z)rU�* 1 JifiJts,g�1m.�tR:,J:t:ttuEtEr :MJt�im-$.fts,g-tf:�1:t:1/v 4: 1 � 6: 1o

4. t!z ffl t�iU � * 1 Jifiji s,g � itMl*, At� fil tE T : ffl Ji� ifu. 7G s,g � tbH:& J+ A ffl fat:&

1+��mm1+.�mm1+:1/v�ffim1+�fflffim1+.�•���-���mm1+��mm1+ 

sf.Jt;rll-1�,NH=U, MJiffltiJt :1/vf:_§_Bs:\'.:ffiti}t, JifiJiffltiJt EB�JtlPilajJ,f:_§_B rmnx; o 

5. tlH�txiU�* 4 JifiJ&s,g Ft!imtl*, J:t:ttuEtEr :MJ&ffl}t lPi[lrJ}, zr� f9�tt[i1il k�rlr­

ti!ID5Eo 

6. t!zffltx,fU�* 5 MJis,g �imtl*, :!tttuEtEr :MJifflA,fPiflrJA _t*£!JW::!U'rttm 0 

7. t!z ffl f>( liJ � * 6 Jifiji o,g � im ti*' A tt 1iF. tE T : M j£ iflrJ fs tffi 1+ �tt tE � h ITT� tt ffl

-1, J=iJr J£ t§ f@f tR Jc!= �tttE t§ Jt s,g wttm -1 ° 

8. :ttzffltxlU�* 1 mJts1 �imtiJR:, XttuEtEr :MJtt§�� �im-$.7tzr�wwr�Jt, J=ifi

��Jt�*OO�*r���5G�*OO�o 

9. t!zffl txlU 'E * 8 Jifiji 8'-J � ¥1M�UJ�, J:t:tt uE tE r : Jifiji ll�}, _t W::a [1:I] 8 tx, )=i)T;i [1:I] 8 tx

*/f[Jft���[%,h _La 

10. tRffitxlU�* 9 MJ&s1 Ft!imtl*, XttuEtEr :Ji)TJ&[1:I]8tt;lzt; B�%[1:I]8tt,:n%

[1:I] r 7 tt' - ftJ ft; [1:I] r 7 tt A�dr; [1:I] r 7 ttlPiffitt "t' R1 �y�;f� 0 

11. *� ffl tx,,FU � * 1 /3/rJt s,g � 1mtl*, �ttuE tE r : JifiJt � tmtl*_ti2E w'i'. 11!� 1t ®

� I illl.li ft!�� w 'i'. tE � im ti* 01 tffi 1+ )lt D 

12. t� ffl txiU � * 1 Jifiji s,g � tm tlJ�, J:t:t� fil tE T : Jifiji � imtlJ� M ft/m tffi Jc!= s,g {U:A WA

�w:iffl1t, �w:iffl1t_tww�w:wil'L 

13. t�ffltxlU�* 1 J=ifi�B1 �imtl*, XtffiltET :?Jr��im�5ts1t:&J+r,ijft/m:l:)Ji&:a!ID

AEffi, !ID km _t W::a* ff � 1m • 7ttR 1+ 8'-J rn t� $ *, �� � 1m • 7t * ff tE M � !ID km 8'-J � r� a 

14. t�ffltxlU�* 13 MJisf.J �filit�*· J:t:tiuEtE T :MJilm 5Effiz.i'�ib!Jrt11rfilf, )3/rji

�lrfilf �W:tE ��-5t_t o 

1 S. t�ffltxf-U�* 1 J=iJrJiR1 �ifiltl*, J:t:titrltE+ :?JrJi�imtl*R1Mt-ft!mffi*!iJU1&:a 

tllrfim" 

16. t�ffltxlrJ�* 1 � 1s 11:�JifiJ£01�imti*,Xtt1iF.tEr :JifiJ£�1m.�*fii&:atE

��t&"pg, JifiJ£�1mt&"s1H Q rn�tfffi'tt o 

1 7. t� ffl txlU � * 16 Jifiji 61 �imtltk:, **'HIE# r : JifiJiilH* B19r�_t 19::i'.�t� �)dPJ 

j]Q5./g5ffi 0 

18. t�ffltxlU�* 16 MJiB1 �tmtlJ:k:, J:t:ttuEttr :MJittHia�5ir*OOW:il�}J);lffl, /3/r

J£�;1:Jms1tJJ Qi�1t:1/vrif1:.t�J�lis1 20% � so%a 

19. +�llitxlU�>k 18 !3/r7£B1 �?filtl#!:, J:t:ttuEtEr :?JrJillJJti+11'1tr'i u �ti 0 

20. t�ffltxf-U�* 16 J=iJrJiR1 ��tl*, J:t:titrltE+ :J=iJrJitif 1i_tw:a� ffif.tfiitiR1*

·r1iitt%-u
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ti#:�Ylii 

[ ooo 1J *it�� 1t �5J:rft � 1'1 ft! 11:P.1:ltk: a 

;cclt:..s:!.+±--.1.!­
� .ar-.1.X./1'-

1/6 :u:r 

[0002] ff� -=f ft! 1th& �frft-¥ BJ$J4J ili ft!&�, $i4J ili r}J $A, § JJJUt! 1J\, xic.·rl�f@, I 1t1.ill. 

ltmll'it (7'] -20"C � 60"C ), 1m:ffff:i'f�1jt�, itJJ'x:ft!7l{!{$�, {tffl �**· �1311·&1i·�t?JJ 

���&ft!�o�&*3W�-=fft�,��z��tt�*A,�*��ft!��ft!�aft!I� 

81.J 0 

[0003] £� ft!i)Ji\$�14I*JE1,;$t,§ l:tZCfftii $1iYi' fQ;'.tJ4fff � -=f ft!1mrJlGZJ=l:J JU ft!i)J),: 

$q=i�ffft�$ij�.�q=i-fflM*��&ff�-=fft!���ffl�*'�q:i�Jt-$��& 

ft!1ilitJl81.Jfm;wJt1b1fm, J[tl�Ujrij ft!'i9Jn$81.Jtl�JL£f.go 

[ 0004 J ff� -=f ft! lfu tll 81.J Ff�; W It±� EB ft! fili tll 81.J 18 � lR 5E, � t-193r:5t i'if ff� -=f ft! fili. 5G 

:3f lll z Fo , � i'if :3f lf�Hl tk: $ lf'HJl nlG, rm ft! 1th. 5t 81.J 11V+ 81.J � � � � 1! ffl ffi it: Jt , f� � � * 

q=i,ft!lfu•5t�:3f�&J[��ft!lfu•5t�ffl�W�ftffi�JtL,rm��&�ffl���-� 

JtJit�E* ;{B&is:f� ft!1iliti±jc8l.Jillii-1¥11: � rffiR,e : 1, ft!1ilit1l11:�1Trl.f*rr, W�i#� 

� � ffi )Jrt Jt 81 W }� ;;ui, fA rm� j5:)1tf W lO �� W ; 2, EB r ft! fili tll q:i J2E 1¥ ft� 1lli?iH'f: ffl 81 �iH'f: 

���;t;;t, �1JoA��, 1t1i ft!itMJlpq$t11v,&:!L, � ffl rl$�i'sJ a 

[0005] �iJ�7'1 CN201010142205. 5, �T�7'1" ft!1mr1l"8!.Jbt��fU0Jf J �?j:rp EB�1'"tX1'1 

fg�-7G���ft!�ffl.1'1ffl��fg��������.�tl����ffl�ft!����� 

j[�tia�!EQ, AA� m r ft!tmtll81.J�1's:i, �if1f£ r ,m;w It, 1L��1::J�ti�}[7'J ,8Wti, 

tE 1!ffl jj:f_� 9'1 , :& � iil!:10, � ¥'x:m:f.lr-lO �1.lr-81 bt 1: o 

[0006] xJZCT, Tesla i�P)i9:JJ'x:ftrn±mL, ��;Wlt.iiA81.Jt"J:fb Models *ffl8!.Jft!1fu1:ltk:, 

Jt.R.-tA* 2. 7m, lE 1. 5m, P1 BfA o. lm � o. 18m, EB 7600 ,t. 18650 ft!1futJlnlG, �'iJ 18650 

ft! 1th. 5t rt,, ft! iili jf- ;';:: A t17'1 o. 02dm, � �i ft! 1th Tm tffl lW ft£ tffl 81.J 'l'ffl 1� Z JB 1i Jt 81.J * It A 

o. 65-o. 05, irJ • 11 18650 ft! tili • JG 811i Jt 811* .f9' A 3. 14* C co. 18-0. 004) /2) 2* co. 6)
=o. o 146 fr, �1'" $$ffim m ai ft!1m 81tfJt 811:tfR1v o. o 146*7600= 111 fr, ft!1m1t±x81.J1:tfR1v

27*15*1 +3*15*0. 8=441La �L, Jltft!11hr1l q:it;&Jt Ji.Jr �1:tf9' l:t (Electrode Volume Ratio T 

i(fijft, EVR) A 111/441=25. 2%,tE�1m;t;;t;t,4t,§[R]lfJ't1n.5tT,i'f},Ji)r�l::�Wu��' �/ilitlli't''lfm 

;.wit��, &ztE.ffJt�1f£, 25. 2% 81 EvR xtr ft!iJJ1:tt9'�g;w1t81m�mut1�A, .,-i�fur 

�n��������$fi�m�������$�ffi�Mrmm�ffi��m*c���* 

.1j(JJD�1T¥:tfilf-iA$tE 600 i�Jil..1£1:J, rm Tesln RI.J1J°¥:tfilfi.ii-tf:Rf.Jfil,TT�-1j(ftft! 400 

0m1:c:;t)o 

[0001J rmliJ1tft!1mtll*ffl 01.J&�tl:� ft!1m•5t, i#�tl:�ft!1m•5r;J:��J1JJA:�Jt r.R ��

Jlllrl,�W817J�, liEB T ft!fili.JGMi'il:cjJi�}, 81��£1!ffi.f9'�1J\' �Jj\ T ft!)JrEJlllrl�En' fil 

t�1Jo T btm _;, rmit-fmJ1t�;[81.J �tt� ft!1ili-$.5tt�.ii-nlG ft!1mt�., r±81m _;�t��,m, eA, ffl 

r�m���fil����.�M�ft!�fil��$,X�-W�*Tffl1'"W�-=f'i9Jnft!�ffl 

3 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1751 of 2235



CN 104 795527 A 2/6 ]l 

£H)1r,t;J� 

[ 0008] * )3( l1}j 61 § 61 :tl!J�{fr, -t� � im tl :l::k:' 1'1 ti � ifil. JGfW � 1JiUt ' m j£ � ifil. JG i9: :i=

ttmm�&�mm�.Mitttmm�&�mm�#mmr��-�ITTffi���,ffi®ITT� 

M�JG�rlffl�h�m1+$mc�#mc��%mz�*�o 

[0009J tlzffl*:&11Jl 6� �1t!rtJ�, Jtcp, �1fu.JG6�*m l:t:1/v 2: 1 � s: 1 ;7Kffl *m l:t:1/v 2: 1 

� 8: 1 61!tl(1'1 �iih. JGif ;flj T� r'B'J 14:fmt ft' ill rm� r'B'J�� �¥ihtli61 §tiii.W ft O {iJ21:l:ih' � 

¥ih.JG61 Km lt:1/v 4: 1 it 6: L

[ 0010] Pfiit Ffl im. JG 61 tt t-lHlz 1+ 7v ffl 1€Hlz 1+ EJx/fflrl 1€Hlz 1+' � flz flz 1+ 7v ffl 1€Hlz 1+ EJxJ§ 1€Hlz

1+, Ji I[ t-1Hlz1+:f P 1'H1Hlzl+ ITT M T4::f t� fPJ , ?fi itffl 111th 1v tll 1r rt ffltih , J5Jritffltt:h 83 ffl h

�ffl�ffl*W� 0 @ffl*:&�ITT£-#���rt.��-JGITTttmm���mm�mL,/,fPJ

rj :1/v ffl mW 1+ � 'fflrl 11Hlz 1+, J1t rj , �1JitJt PT L,/, *ffl • -� ®; ffl � 'fflrl 61 �1JiUt o

[ oo 11 J ':1'i � 1m • � 61 tt t-1z t-1z E} 1v ffl 11H1z E} git m rg t-1z E} , � t-1z f& E} 1v '?flrl rg i'Lz E} git ffl rg f&

1+, Ji Tft-it-lzJ+;fP�i'lzi'lz1+61Ml4::ftB fPJ, ttt�.1.'Z� �Mm61rlfi cp, �t �¥ili�5G#mc�

tt, f£ ��:if t-§ fPJ :r;r*4 61t:&1+mi.ttft-� ; �� xt �1rn• xill1T *me, ll!IJ ���:if 'f[IIT r€it:&1+lP m

rs t1z1+w� ru ffltt:h _t, 83 rfflilrEh 83 ffl h l ri 'ffiil h tlli)-rm nJG, iJz:J=Hm�:it'ffiil rs t1z1+ w� ru 'ffiil

h _t, �:iffi=\f@iWtiiUfi=lh _t, �ifil.JGZl'§J�rlffl1fi[h * mc�ti#%m z �t!�JU O Jltf� �im

tJlt,HjgtiJJP T Ft!Mt1l6� EVR (Electrode Volume Ratio ), h\ rmttJJP T Ffliiht1l61BE�'fil ,It,

T JZ: 61 � � 17� �:it iBEi xt {� tJE � tt% � ifil fJl � * � � cp 61 � ifil tJl 61 EVR {t xt l:t * ftJill-tl7

��o 

[0012J {t :1/v{iJ21, Jifi:r£ffl Jt ;fW 'fjllj Jt z l'sJPT L,/, lYP� u1tl 5:E, ill PT L,/, W� u1tl 5:E t[-� o

[ 0013 J �:it ffi h ;f P '?flrl h � tt ft -�, rm l9P tt 61 � rt �l BM;\iHlE� tt 6� �i 5:E tL ill BH\iHlE A �

iJrE 61 W rl Bt JJ o

[0014] 

[0015] 

[0016] 

ttf:La 

11: :1/v 1Jtm;, Jifiit ffl h lP 'f[IIT h _t % JJIJ 19::i=WHH!!. 

ftffih�ffl#_t#mW::i=W.Jtm,�r��-x�ttfilfill+��filfill+�W.fto 

11: :1/v 1i )21, Ji)T 5£ 'flaj rs flz 1+ W ti ft 'flaj h 6"1 W ti m _t , Jifi 5£ fl=\ %Hlz l+ W ti ft fl=\ h 61 W 

[0017] �:it'fflff rst-lzJ+Wtift'fflffh R1Wttm_t, fflfiHlzl+'m'-tiftfflh R1'm'-ttf!_t pJ L,/, 1�iiE � 

�-JGITTW��-��ITTWtt�� 0 �:1/vttJ21,Mitfflffim��ffl�ITTWttm���tt,M 

:r£fflffiWJ+�ffl#��tt����tto 

[0018J llifttf:cp, flzE}�ffliJrEh 61Wtt$ :1/v ,�W, rm Ji {1'.ffl �tt'.�tt*tt:h 61�:rt&, 

�Wrl������$frmc,rmAWft*AA�fflzm�ft�W��w��,filA��T� 

ifuf1l61{1'.ffl�efp, ill���jj(fe;�f?61:&± ;*��cp 83T7Kfflf)T��111th 61�i/Jz:, pJL,/,:i&f§c. 

s, ��.it 8'Mt tJE h rt , �:it t-Lz 1+ �*it: h _t 8'-J w .it m ��,;:�.it , tt nu T .it fo1! oo f.R , ,� 1 J\ pg rn , 

�T���MfflITT?m1ftt��*- *��ffl����ITT��-5c�-�h,�*z�� 

JUT-lz:A�r§'J T Ft!Mf1l6�Bt�W&o 

[0019J {t :1/v{JtJ21, JiJritt�H� ��ih-JtZ !'sJW::i=�j h, JiJTJ£�jh R1:zzffit.R:A+ �1ih.7GR1 

:zzffi,f.R 0 
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[0020J *� Et!tm1¥LJGfiXt1l W:itzJ§, 1J T JJ1-'ltEt!1mtJl!'j{J;f�ktUt�mv1 Et!tmtJls{Jfm�w It Et! 

�1¥LJGZ�EfJ���m�ffi�,���ftm�ft���"ftEt!�1¥LJGZ�'&H�h,�Mr 

i� Et!�• JGr 1:t:s{J m :1:� � '5J\. � 0 

[0021 J 1t 1J1:t�, Jifr:r£�Pi'i ft _t '&H[1:!] 8 rt, Jifr:)£(1:!] 8rt:5t�tr:J£�/i'�Pl'i ft _to tr:�Pl'ift _t '&H 

[1:!] 8 rt, �;;¥!Jr ±t ;/JQ �rri h Ef1 '!fl 00 f9', ±t 1: T f;frj h -'=5 Et! fili 1¥L JG s{J � fo:I! 00 f9', ±t 5£ T f;frj h s{J � m 

l'fgn, �;;¥!Jr1t:fijEt!imt1l17'Jtm11iut��6-J D 

[0022J 1t1J1:tJ!;, Jifr:r£[1:!] 8rtJ!; g �m [1:!] 8�, ::ry-;E�[1:!] 8rt, -m ;ri[1:!] 8rt, � m[1:!] 8rt 

;f P,f�rt "t1 B{J �y�frp o 

[0023] M�rt� §��M�rt,1J%M�rt, -m�M�rt,�%M�rt;fP,f�rtq:is{JiE:y 

� frp , rt� J}Jrrj h s{J � $ fil 1$ � Tm 1"flL 1!-f)JO I, FnJ at� J,: �rri h * 00 f9' l?.L �i� ]!H s{J ft m �:jz 

*" 

[0024J Et!tm1¥L JG s{] tLz�!Wflw.l'.'J'&:a 1n1 JEffi, 1n1 JEffi_t W::a�ff Et!1m1¥L JGrLt� s{J �1lt'3:i'ffl 

:5t,�Et!�1¥LJG�ff11:M��AEffiEf1��0 ��11:�AEffiZ�'&H�'&tr:Et!�1¥LJG_t!'j{J� 

lrfllL 

[0025J rn r *tti�15 � q:i 1rm tx 1'1 Et!imJ¥L 5t, f]nrr:Etm l:J 1J 1tJt1fij�]Jx,, itf1lrr :Et�'& tt 

Et!im1¥L 5t_t, xt Et!im1¥L 5t�JU �lrr 1tffl, i�Jt�ftM "I'� kffi s{] q:i !'BJ, 15iHiEft 11ffl )�Hi q=i {tr 

H � ;E�;f$i}J, m l?,Ljtf!J-tzPT�i* :ft Eg{filtll'Jtf!Jl�urat, m l?,L��:!z:!:-fu�f!J��1tffl ;ft Et! 

tm1¥L JG)Jx,tJl:ttf-M q:i' 45(� Et!imtltk: B� :ttt-M q:i' 1¥tf1�1'1 Et!im1¥L JG'1� )tFf Lh 0 

[0026] 1t 1J1:t�, Ffl{filrl:§k:_tiE'&Hillilt 1{�@ 0 3 Ffl{filt1ltz1±:::ff 1%'S� 'il!lt 1{�@m l?,L

¾i:imUJ!J Et!ifil1¥LJGB{]il!lt���1,L Eg{filt1lftiI'ffi'T1tat, Jt�J,ITT��t'�JE��JEB{], � s tz± 

m �l J§, Et! tm tll 17'] Ef1 �� Et! tm1¥L JG DJ l'fg�1z1_:_��, 1l!Hr ,@m!J _t :fr, ft Et! tmtll 17'] '&:a11!!Jl 1t 

�ftml?.L�m�®��.#�tr�ltffl�ft�W:�ffl���ffi,ml?.Lmffl�ltffl�ft!'j{J� 

�mu ti11 *xt Et! tmm 1t ili tg@ s{]iJR] �, 1Y� -tzo 11:r� Et! 11M11JJ-1� Et! Et!N* q:i WT Ni gx; 1"r· �11\ Et! 11M11 s{J i!l: 

Et! Et! lli � 0 

[ 0021J 1t 1J 1:tJ!;, 1l!lt 1t mltt '&H ft Et! 1mrltk: s{] t:1z1+ )[L xt r lx 1'1 Et! 1m * �, Jt 1z m �� 

1: B1-J $1111 r tLt 1+ JsJ IE , * Jt 1z '±. m �, il!Jt � 1t� 1J i!J iZ!! B1-J ill� �'i''l'ITT 11, i�il!Jt 1t wft 

ix}[ ft Et! 1m ti tR: s{] t1v+ !lt m l?.L ft Et! 1m • JG tx 1_:_ :ff 1t s{] in 1,}j iJt t�J� , ft & at fj w 1 r-131: m l1fil z 

J§, m l?.L :i&!%IB �� s{]ttft, 15iHiE Fh1mtJls{J 1z± 0 

[0028] 1t 1J1:t�, ?fr:)£ Et!1m1ltk:MflwtLtJ+ R{]{irH '&Ji�lt5Rtf!Wt, �lt5R tf!Wt _t '&H� 3Rim 

m, JJ-Et!tmti:§k:_t SI ili s{]*N�*JA�*®* l7'J �:ct, ttftPilli!Jl1tw��*�o 

[ 0029] 1t A 1:t � ' ?fr if; Et! {fil. JG o{] tLt 1+ M ft/m :!:'.'] '& H � }E ffi ' � YE tlI r '& H � ff � {fil. JG 

ffl�!'j{Jffl�$:5t,�Et!M1¥LJG��ft���5EffiEf1c=p�;�#�#���Et!M1¥LJG�ft� 

JEffi q:i !'BJ ' {re f{f Et! im-$ 7G ii tt t) i;J Eti �� ;E '[i' TT R 1'1:'.f{f 1/£ 1+ n: ili ' {lf: T Ji:� 0 

[0030J 1t 1J1:tJ!;, Jifr:lf; � .7t:'ffiz r'BJ i&:i:i'llrr:Et, Jifr:lf;i'Jlrr:Et�i&ft Et!1m1¥L ft_t 0 

[0031 J *1z R] �1trm�--e1 �1m1¥LJG, �lrr:Et 1J.+t§�fM15x,, i��irr��W:tE �1m1¥Lx_t, xt 

�1m1¥L JG�iu�irr1tm, i�Jt�tE r#i'l' � 5Etlt s{] q:i rBJ, 1¥iiEft1tffl :ttt-M q=i 1iz:n � 5E/f�f$Z9), 

� � JtiU �or �x* : tE Fh 1mtll'Jti!J,rruraJ, m l?.L ��x:1:-th�iu rJ,rr1t ffl ; tE Fh1m1¥L JG/Jx,tll:tt 

f_% q:i , 45( � � im tl tk: R{] :uf_% q:i , 1itf1 � 1'1 Et! im 1¥L :n; T-� tJf lli o 

[0032J 1t 1J 1:t�, J5fr:r£ Et! tmtitk: a� 1W � flw oo * :BU W::ai'J irr m 0 

5 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1753 of 2235



CN 104 795527 A 4/6 ]l 

[0033J Et!¥fuf:Jl tEfE Et!a1�1z:1:��, tE Et!fili�*EfJM �fz/m Em :5t11iJ ix:i:�1rfim PT l;J,�fiJ � 

1rr sl.J 1t ffl , :iJ1€ i1. i4f Et! fm ;!;lf � 1i1Fo tt 1: $ iii o 

[0034J 1t )1{t3zg, J=iJfji;!;lH* B"J?r�_t 19:lL�tlUJJdPJ 1Jp5sl:$ 0 

[0035] 3 Eg{filffi EBffl�::@::fMnxJ/1, tr:ffi f*EJ{j 9r�_t W::i:�ffl �!:A fP_) 1Jp5_1gWfpJ l2Ui:1JP Eg{filffi 

BI.J5sllf, 1JP5slm£E)¥PmJH afi§tn, IPJR1filti:;c T fgf*B"J�ffi,f?,, 1ft1t T Wc�·ti§to ':13 Et!1wJg 

dJ 5.1ilffl'. tx: r'§'J B"J �iJHfxJ f!5Ll IVG a1, fiif 1*5r�_t PT Ll � -!h W:il 1Jo 5.1ilWf o 
[oo36J 1t :1/v1ftJ!i, J=ifijifiif 1tBI.J?I-� OOW::i:IWJ'.li!, J=ifijifWJ'.li!B"JtJJ □ f*li:1/vfiif 1*�!¥li 

s"J 20% � so%o 
[0037] 1t :1/v1ftjzg, J=ifij£1$ 1:lil1'1ti5 u �ii 0 

[0038] 3 ft!{llitll pg $1z:1:J'F1%'' 1*-f?,,a/li;lj ��Ef] a-t{�[W;l:Jfl'lf' l:t�o u �ffl' pJ Ll tE:i6fljfiif 

f* 1ii � lli jJ 1W m 1W 1ii H Ll Jt f lj 1tll: lli BI.J § BI.J , # Ji PT Ll '3 I �;Iii� 7J rPJ , M rm :i&¥ i1. Et! {fil fiif BI.J pg 

lli�-rl:;cWtlt:1:���EJ{J;l:l�,IPJa-tfilmlW��¼�ffi�:5t����o 
[0039J 1t :1/v1ftjzg, Jifijiffi 1* _t W::i: �M :l:�ilRtfJ!t� s"J *'t'+Jit�� o 
[0040J fg1*-1 l9::i:*tt5itt�, *ttJitt�B"J-!h-ft!m[gj5EtEilRtf-1, # lirl3*ilRtf:l:>J;m 

rl*·l1Ji�%,--½fiif1*5i�, ':13 Et!1mfiif pg llirl:;c, rh1:lilfil�§tiE�1iiiE�tlt:':t1:11icS1, :1/;Jrh 

lL: ftrtct ti 1Bz 1f � 135 JJz A ffl , * 'ti Ji tt � f:rt � i4f ftrtct ti'.$'.$ fffi 1±, �p 1! Et! 1m fiif 1l tic ill f:rt 1i liE ftrtct ti 

�1ic�, ill-�m:rr�ifutllB"J��ttf:ito 
[0041] 

�11�iStn� 

[0042J oo 1 J&Et!imtl*s"Jti±f1zg�•oo ; 

002J&Et!¥fum*EJ{J��ftEJ{Jti±f��-OO; 

oo 3 � z ¥� Et!im1l*s"11Jfftmoo ; 

004J&*tlt:�EJ{J-#��7J�Ef]Eg���EJ{jti±f��-00; 

005J&*tlt:�EJ{J-#��7J�Ef]Eg�-*Ef11l�00; 

006J&*tlt:��-#��h����m*�hl��-00; 

007J&*��0TTEJ{J-#��7J�Ef1Et!�ffiEJ{J���-00; 

OOsJ&*tlt:�0HEJ{J-*��7J�Ef1Ffl�ffiEJ{J1:1�00; 

Jt "P L Et!1m1l*, 1 L Et!;;fu.5t, 2<�ttJ,, 21- illl!Jt, 22, #\Jt , 2:J<Wtiil, 12, [gj 5Elli, 

13,�W:$14, 132,�W:;mil:t, 14,�irfi:Ef, 1s,flal.&1'½�H, 16,Wi-JA, 3, Et!fmfiif, 33,1Jpg_1g 

An, 34,�l"if*, 3s,ilR1f, 36,*·tiJitt�. 37, u �� D 

[0043] ��]]� 

�ni!i1JLl 1

�ooo 1 �oo 3 Jifi�,*��f37um1�-1�Et!1m.m� L1'1tiEt!1m•5t 11 ;fo�i)[Jt 2, Et!1m 
• 5t 11 W: :i: IE tlHlz 1+ JJz ff!_ t1Hlz IL IE tlz tlz 1+ JJz ff!_ tlz tlz 1+ 7t 11Hil r � im • 5t 11 i't':J ;t§ xt rJ3 fz/m ,
��-5t 11 B"JIEtlHlzJ:+:1/vfgffHlzl+, :BHlztlzl+:1/vilajffHlzl+, �tiJt 2 :1/vf:JlB��tiJt, �ti
Jt 2 �fflJt 22 Jfotlll!Jt 21 tll�rmnx;,fflJt 22 Jfotlll!Jt 21 zr�w�tt[alJE,fflJt 22 Jfotlll!Jt 21 _t

5f11UW::i:Wtiil 2:L

[0044] tEf:Jl*Et!¥futl* 1 B"Jrllra"P, �5'ci4fEt!fm•5t 11 *1BcJitt,tE:;JP�IBcB"JEt!1m• 

6 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1754 of 2235



CN 104 795527 A 5/6 ]l 

JG 11 s{]ffl1€ft&:&:WtttEfflJ=, 22 s{]Wttm 23 _t, itilnlr&fti:&:WtttEilnlJ=, 21 s{]Wttm 23 _t, 

��Et!Mffi:tk:"PITTEt!M$JG���tt%�Z¥�0 

[ 0045] .tit� mI 13'Ll s{] 1:t ,8 tE T� r§J s{] fg�ffl:'ifnt lP Et! /tp,t_§Jt 11g s{] 1�5E tt ; * � mI 19Ll c:p Et! /tM@. 

s{]-tf:7v 14dm,'lt7'J 4. 3dm,r§'J7'J ldm, Et!1tMliEB 3 ff, 96 $Et!1lli$JGtli�, Et!1lli$JGrf1tiJtITT 

tt7'7 3. 6dm,m7'J o. 8dm,}.J7v o. O36dm, Et!1iliffi 3 s{]�.S:7'7 14*4. 3*1=6OL, Et!1ili�Rc:pJifr1HR 

Jt1*;f,Q:'fv 3. 6*0. 8*0. O36*3*96=3OL, it EVR 7'J 30/60=50%, J21:A:r'W::l!tlt#c:p Tesla 1tffl ITT 

EvR fx7'7 25. 2% s{] Et!1rnr1L tEt:&Jt ���j�:.r;rlJ.3'c�-¥!r�trm r, t:&:A:m� T Et!1tMJis{]fm.S:¥ 

Ito 

[oo46J �mI1lJLl 2

�P 00 1 _:t 00 4 Pfi �, :;,J';: � mI fJLl m {tt -;f� Ffi 1m ,m :tk: 1, 'E! t! Ffi 1m $ JG 11 lP �1JitJ=, 2, Ffi 1m 

$ JG 11 19: :i: iI ti ti 1+ Lt in. t& 1R 1+ , iI ti ti 1+ Lt in. ti ti 1+ ½' JJHil -=f Et! 1m $ JG 11 B'-Jit� xt W3 ft/m , 

Et!1lhl'jfiJG 11 s{]IEtiti4 7vfflr&f1Jk4, ihtiti4 7'Jtlnlr&fti4, �111U-, 2 7'Jtli�s:t�t1EA, �t'TE 

Jt 2 EBfflJt 22 lUi!nlJt 21 tli�rm�,fflJt 22 lUi!nlJt 21 zJsJW�-r:iz!El5E,fflJt 22 lUi!nlJt 21 _t 

'.fr·JJiJ 19::i:Wttm 23 ; Et!1ilil'jfi JG 1 s"J -tf:]'E b� 7'7 4: la 

[0047] tttl=I.� Et!M:tl:1::k: 1 s{]jjJ'f "P, E':l.5'cit � T[A]f=l°:ITT Et!1m1¥L5t 11 ffltic��, tE��* 

lt1c s{] Et! 1rn • JG 11 ITT w rat:&:&: ,m tt tE m Jt 2 2 s{] w tt ffl 2 3 _t , i�H[il] rat:&:&: w tt tE i[il] Jt 21 ITT 

Wtt�23_to �€W�*ltic�ITTEt!Ml'jfiJGITT�ffi�J+WtttE_t-T*1tic�ITTEt!Ml'jfiJGIE 

tlHI� 1}[ h B"J ilaj J=, 21 B"J J:tHi ffl 2 3 _t , fl=\ ra tJi 1+ m. ti tE r -T ff ltic Pt B"J Et! illi 1'jfi JG IE tJi � 1;1t J=, 

ITTfflJ=,22ITTWttffl23_to �fflfhMffi:tk:c:pff�€ITTFhMJ'jfiJG���tt%�z¥�0 

[0048] Et!Mt:l:tk: 1 s{]*ft/m:l:))19::i: fi!i15Et!I 12, i'if Et!1m$ JG;k:titEM Tfili15Et!I 12 61 "P !'BJ, IA] 

s-ttE 1n15Et!I 12 z r'A] 19:1r �19:tE Et!1m• JGL s"J�Jrr:Et 14, 1n15Et!I 12 _t 19::a;k:t-f Et!1m• JGtR 

:&: s{] rl=IJ''HflH-i"· 0 

[ 0049] .tit� mI 1lJLl s{] tt -� tE r1iiiE � r§J s{] fgtSl ¥ § ttl VG r' 19: it ITT� Jrp � 11g ff f� Et! /iMR ¾ 

�-JE s{] 1$ � lP tJ'Orp in fg� JJ 

[0050J �mI1lJLl 3 

�u 00 1 � 00 8 ?Jr� ' * � hfil fYLl � {ft-;f� � 1m-m * 1, '§ trS � illi. JG 11 ' � /;1t J=, 2 lP � illi 

ti, ffif.tfo.i4f Et!1mtif s"J TT D Wit, �nff* 34 s"J3'[-�_t iQ::][�f��}dPJ JJn5li\:$ 33, tiff* 34 lPffif.iR 35 

z i'sJ 19::i:� ,rr :Et 14 lP ¥ # J=, 16, Fh 1m 1'jfi JG 11 19::i: IE tJHi 1+ Lt :BHi ti 1+, IE 1R 1R 1+ Lt :BH& tR 

1+ 5f JJiJ 1il T Et! M. JG 1 1 R{] t� xt M ft/m ' Et! illi. JG 1 1 R"J IE ti ti 1+ 7'J ffl ra ti 1+ ' in.1R 1R 1+ 7'J i!nl ra 

ti4, �t'TEJ-, 2 7vtli�s:t�1JTEJ-,, �t'TEJ-, 2 EBfflJ-, 22 .fPilnJJ-, 21 tli�TTu�, fflJ-, 22 .tPilnJJ-, 21 

Z i'sJill[Jtt!EI 5E, ffl}, 22 ;fPilnJJ=, 21 r.:½'JJiJi9::i:Wtti111l 23 ;�� 1* 34 o{]3'f-¾ffii9::i:tJJ D ¥*li7'7 

ti'H-t 34 �J.JJ:ts"J 20% s{] U �ffl 37 ;ti'H-t 34 _l 19::i:�ffif.tfo. 35 �ttB"J*tt�tt� 36; Eg/fill'jfi 

5t 1 s{]-tf:]'E b�:'fv 4: la 

[0051] tEi'li* Et!1fut:l:tk: 1 s{] JjJ_'f c:p, � 5'ci4f � TIA] f=l°:ITT Et!1ful'jfi JG 11 ff ltic�tt, tE ��*

ltic i'r'-J � /lli 1'jfi JG 11 i'r'-J ii§ rs tR J+ 'W-W tE ii§ h 2 2 i'r'-J W-w ffl 2 3 _t , i'if ilfil rs ti J+ W-w tE ilfil h 21 i'r'-J 

m.ttm23_to �€��ff�PfITT�Ml'jfiJGITT�ffiW1+m.tttE_t Tff�PfITT�Ml'jfiJGIE 

ti� 1}[}, s{] i!nl J=, 21 ITT tlr-tt tJ'lf 2 3 _t , ffl rs ti 1+ tlr-tt tE r -T ff� Pf ITT Ffi /lli 1'jfi JG IE tR � 11%}, 

�fflJ=,22�Wttf123_to �fflEt!Mffi:tk:c:pff���Et!Ml'jfi����tt%�Z¥�;ffl® 

Et! M 1'jfi JG 11 z i'A] 19: :a� 00 lRA -=f Et! 1m 1'jfi 5c 11 s{] ii§*� �rrj J-, , firrj J-, _t 19: :a �% [1:I] t-1i rt o 

7 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1755 of 2235



CN 104 795527 A 6/6 ]l 

[0052] Et!¥fut** 1 B'\J*!7/mJ)Ji9,::aiE!5Em 12,��Et!11:!!.•JG�ffftMTIEi5Em 12 B'\J"Pi'8J, IP] 

S1 tE fi!i1 5E m 12 Z.i'BJ i1it Ji� i1it tE Et! 1fil • JG J: B"J � lrfi ;Ef 14, fi!i1 5E m 12 J: W::a� fi Et! 1fil • JG ti 

��ffi�$*;�5Em��W:���lf,��lf�W:tE�¥fu•JGJ:,Et!¥fu���rl3T�ffi* 

iUW::a�lrf1filo 

[0053J Et!¥ilitl* 1 _l_:.J±l&::ailfil.li1ti®:ff 15,ilfil.Jl'.1{�:ff 15 &::atEEt!imtl* 1 s"JtftE!=)ti:, 

'=13 Et!1mtll1td= *-�a1, 11vt 1t �tt 15 PT l;JJt 1m� iu Et!1m� JG s"J11vr ��112:1t D Et!¥tHttt:k: 1 rJ3 

ftr/il tf 1+ s{] 1il :a W: :a tt: Jf 'l'fflf tt 13 , tt: Jf $ 1tt 13 J: W: :a tt: Jf :ilR m 13 2 , ,A). Et! itMl * 1 J: '7 I ili s{] 

* ff: tt: Jf f). tt'. Jf mim 13 2 !AJ � tL

[0054 J Jlt� �17Ll s{] 1:t ,8 tE r1¥iiE� � s{] ,m;. � li'tl m T, lrcrJ S1 PT� mff¾ xt Et! im tl*fMli 

s{]�1NL £�:fiJr�� Fhimt**s"Jiz.:±tUmo 

8 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1756 of 2235



CN 104795527 A

1/43[ 

0 0 
11 

11 

0 () 

f!/2 

9 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1757 of 2235



CN 104 795527 A 2/ 4 ]l 

III 4 

10 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1758 of 2235



CN 104 795527 A 3/ 4 ]l 

14 

15 

11 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1759 of 2235



CN 104 795527 A 4/4 ]l 

14 

I!] 8 

12 

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1760 of 2235



;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

-

;;;;;;;;;;;;;;; 

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization 

International Bureau 

(43) International Publication Date

7 June 2012 (07.06.2012)

(51) International Patent Classification:

H02J 7/00 (2006.01)

(21) International Application Number:

PCT!US2011/00193 7

(22) International Filing Date:

28 November 2011 (28.11.2011) 

(25) Filing Language:

(26) Publication Language:

(30) Priority Data:
61/458,65 7 29 November 2010 (29.11.2010)
61/463,736 22 February 2011 (22.02.2011)

(72) Inventor; and

English 

English 

us 

us 

(71) Applicant : KOEBLER, Martin [DE/US]; 630 Portside
Drive, Davidson, NC 28036 (US).

(74) Agent: DOUGHERTY, Ralph, H.; RALPH H.
DOUGHERTY, P.A., 4219 Kronos Place, Charlotte, NC

28209 (US).

(81) Designated States (unless otherwise indicated, for eve1y
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA,CH,CL,CN,CO,CR,CU,CZ,DE,DK,DM,DO,

1 11111 11111111 11 IIIIII IIIII 11111 11111 111 1 1 II Ill 1111111111 11111 IIIII IIIII IIII IIIIIII IIII 11111111 

(10) International Publication Number

WO 2012/074548 Al

DZ, EC, EE, EG, ES, FI., GB, GD, GE, GH, GM, GT, HN, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, 
KZ, LA, LC, LK, LR, LS, LT, LU, LY, J\.1A, MD, ME, 
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, 
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, 
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17: 

of inventorship (Rule 4.17(iv)) 

Published: 

with international search report (Art. 21 (3)) 

before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments (Rule 48.2(h)) 

;;;;;;;;;;;;;;; (54) Title: LITHIUM STARTER BATTERY AND SOLID STATE SWITCH THEREFOR 
-

;;;;;;;;;;;;;;; 

-

;;;;;;;;;;;;;;; 

-

-

;;;;;;;;;;;;;;; 
;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; 

;;;;;;;;;;;;;;; 
-

(57) Abstract: Apparatus for increasing the etliciency of a

starter battery for a starter motor of an internal combustion
engine in a battery pack arrangement with one or more lithium

based cells. The invention includes a solid state switching
configuration for high powered battery systems for protecting
against over-charging, over- discharging and short circuiting
of batteries, especially starter batteries for internal combustion
engines.

EXHIBIT 1002 
Petitioner ADC (IPR2024-00577)Page 1761 of 2235



1 
2 

3 

WO 2012/074548 PCT/US2011/001937 

LITHIUM ST ARTER BATTERY 

ANDSOLIDSTATESWITCHTHEREFOR 

FIELD OF THE INVENTION 

4 The present invention relates to a method and apparatus for starting an internal 

5 combustion (IC) engine. More particularly, the invention is a lithium-based cell for starting 

6 such engines. Tue invention includes a solid state switching configuration for high powered 

7 battery systems for protecting against over-charging, over- discharging and short circuiting 

8 of batteries, especially starter batteries for internal combustion engines (ICE). 

9 BACKGROUND OF THE INVENTION 

10 Presently, internal combustion engines use a starter battery comprised oflead-acid to 

11 turn over an electric motor to start an IC engine. Lead-acid batteries are heavy, bulky, and 

12 have short cycle life, short calendar life, and low turn around efficiency. Lead-acid batteries 

13 also have a high internal impedance (resistance) that is greater in cold weather making it more 

14 difficult to start an IC engine in cold weather with less current available. To overcome these 

15 variables, lead-acid starter batteries are provided with oversized battery capacity in order to 

16 produce the necessary current needed for an electric starter to start an IC engine. The 

1 7 oversized lead-acid battery increases the weight, space requirement, and cost needed to start 

18 an IC engine. 

19 In order to turn off power terminals in presently known starter batteries, expensive 

2 O electronic/electrical components are required to handle the high current loads that a starter 

21 motor needs to turn over an IC engine. These embody electronic protection circuitry for upper 

2 2 voltage cut-off ( overcharging), lower level voltage cut-off ( over discharging) and temperature 

2 3 measurements. These circuits also induce heat losses and electrical losses that can be large, 

2 4 as well as taking up additional space. (Noise) spikes can trigger false voltage, temperature 

2 5 or current readings that can terminate the battery system's operation, when in fact all the cells 

2 6 are working within safe specifications. Some of these protection circuits are temperamental 

2 7 and difficult to reactivate once they have been triggered. For example, if an under-voltage 

2 8 condition happens and the cells are still in under-voltage condition with a relay approach, 

2 9 current can not be provided to the cells since a path has been broken thus another button needs 

3 O to be pressed to activate the system for a short duration in order to allow the cells to charge. 

31 Also, in some cases such as a military application or racing application, every last bit of 

1 
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1 energy needs to be extracted, even if it damages the battery. 
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2 With any type of rechargeable (secondary) battery used, the battery does not operate 

3 well in a low state of charge (SOC), which in most cases is a low battery voltage. Whenever 

4 a battery is at a low voltage level, the battery can suffer internal damage permanently or the 

5 battery life can be drastically reduced. With battery chemistries such as lithium, over-

6 charging a battery can be even more dangerous, potentially leading to an exothennal runaway 

7 reaction, which can create a fire. With a solid state switch placed in-line with the battery 

8 output power terminals, the solid state switch can be electronically controlled to open or close 

9 the current pathway leaving or entering the battery. This can prevent battery damage from 

10 happening if the battery voltage is brought too low or too high. This can be applied to any 

11 type of battery chemistry at any voltage. An example is to apply the solid state switch to a 

12 12V car battery that starts a vehicle. A vehicle might have a voltage drain source left on, in 

13 which case the solid state switch would automatically tum off the current flow from the 

14 battery before the battery is damaged. 

15 A relay or contactor could be used as well, but has the following disadvantages: 

1 6 1) A relay or contactor continuously needs current to keep the contactor open or

1 7 closed. That requires energy to do so. 

18 2) A relay or contactor having a closed pathway allows current to flow in both

1 9 directions and can not be controlled for a single direction. 

2 0 3) A relay or contactor can only be ON or OFF. During a switching process for large

21 currents large arcing can occur inside the relay or contactor, and that can cause the relay or 

2 2 contactor to "weld" shut. Once a relay or contactor is welded shut, no switching can occur at 

2 3 that point, which can be a safety issue, i.e., by not allowing switching to occur when needed. 

2 4 4) Relays and contactors are large and bulky for larger current applications.

2 5 A better approach is to use a solid state switch either a FET, a MOSFET 

2 6 (metal-oxide-semiconductor field-effect transistor), or IGBT (insulated gate bipolar 

2 7 transistor) format, but not limited to these, in a unique configuration. The unique 

2 8 configuration involves connecting two solid state devices such as MOSFET or IGBT with the 

2 9 "Sources" or "Drains" tied together electrically. These solid state devices can be either Nor 

3 O P type. A doped semiconductor containing excess holes is called "p-type", and when it 

31 contains excess free electrons it is known as "n-type", where p (positive for holes) or n 

32 (negative for electrons) is the sign of the charge of the majority mobile charge carriers. This 

3 3 arrangement simplifies the control electronics needed and also allows current to flow in one 

34 direction but not the other with the internal diode. An FET (field-effect transistor) is a 
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1 majority-charge-carrier device having an active channel through which majority charge 

2 carriers, electrons or holes, flow from the source to the drain. Source and drain terminal 

3 conductors are connected to semiconductor through ohmic contacts. The majority charge 

4 carriers enter the channel through the source and leave the channel through the drain. Figure 

5 15 shows the "Drain" of each terminal being connected, and Figure 16 shows the "Source" of 

6 each terminal being connected. 

7 The advantages of a solid state switch are: 

8 1) A solid state switch needs very little energy to activate an allowed pathway to be

9 open or close. 

1 0 2) A solid state device can gradually increase current, controlling inrush current that

11 might occur switching ON large power applications or providing instant short circuit 

12 protection if the current is too high. 

13 3) A solid state switch can be very compact and light for higher power applications.

14 DESCRIPTION OF THE PRIOR ART 

15 Applicant is aware of the following U.S. Patent concerning battery packs for starting 

16 engines: 

17 

18 

19 
20 
21 

22 
23 
24 

US Patent No. Issue Date Inventor 

7,525,287 April 28, 2009 Miyashi 

Title 

BATTERY PACK FOR DRIVING ELECTRIC 
MOTOR OF COMP ACT ENGINE 
STARTING DEVICE, ENGINE STARTING 
DEVICE DRIVEN BY THE BATTERY 
PACK, AND MANUAL WORKING 
MACHINE HAVING THE ENGINE 
STARTING DEVICE 

2 5 SUMMARY OF THE INVENTION 

2 6 The invention provides means for increasing the efficiency of a starter battery for a 

2 7 starter motor of an internal combustion engine. By replacing a lead-acid starter battery with 

2 8 a lithium base or lithium-iron-phosphate (LiFePO4 or LiFePO) or LiFeMgPO4 or LiFe YPO4 

2 9 cell, the needed capacity, weight and size is drastically reduced while increasing the cycle life, 

3 0 calendar life and tum around efficiency for a starter battery. The lithium iron phosphate 

31 (LiFePO4) cell is a type of rechargeable cell, specifically a lithium ion cell, which uses 

32 LiFePO4 
as a cathode material. It may also include magnesium or yttrium in the lithium iron 

3 3 compound. Connecting four cylindrical cells in series, each of which has a standard industry 
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1 cell format size of both 18650 (less than 3Ah) or 26650 (less than 4Ah), or prismatic flat or 

2 other type cells, enough current is available to penetrate to a starter motor rated for 12V 

3 system to start large IC engines that use 1, 2, 3, 4, 5, 6, 8, or 12 cylinders. Larger cells may 

4 be utilized in the invention, from 1 Ah to 5000 Ah, common sizes being 5Ah, l0Ah, 20 Ah, 

5 S0Ah, 1 00Ah, 400Ah, and 500 Ah. 

6 With a configuration of 4 cells in series, no protection circuit board is needed to 

7 protect the individual cells from over-voltage or undervoltage, unlike larger system using 

8 more cells which require a protection circuit board in them for safety protection. Individual 

9 cell balancing is also not needed for such a small starter battery but may be included to 

1 0 increase the product life. A smaller and lighter starter battery increases the performance of 

11 mobile systems that use starter batteries. The resulting increase of cycle life and calendar life 

12 reduces user costs. 

13 No separate nor special charging system is needed with the invented system 

14 The invention also comprises a housing for the lithium-based cells, with upper and 

15 lower mating casings, a contoured pad within the lower casing for receiving at least one 

16 lithium-based cell, and electrical connections from the at least one lithium-based batter to the 

1 7 exterior of the housing. Optionally, an upper battery pad may be placed in the upper casing, 

18 and, if desired, a protection circuit board, such as a balancing board or a cut-off circuit, may 

1 9 be placed within the upper casing for safety protection. 

2 0 The invented solid state switch apparatus allows current to flow in one direction and 

21 not the other. A minimum of two solid state switches are arranged in a unique configuration, 

2 2 which allows current to flow in a controlled manner bidirectionally when needed. This is 

2 3 particularly useful for preventing overcharging or over- discharging an entire battery pack. 

2 4 A separate cell balancing circuit is used to balance out the individual cells. The solid state 

2 5 switch can be used on each individual cell, if desired, to prevent overcharging or 

2 6 over-discharging of the individual cell. It can be used with any battery application in which 

2 7 charging and discharging is required, and is particularly useful with lithium-based batteries. 

2 8 It can also be used with lead-acid batteries, nickel-cadmium (Ni Cd) batteries, and low 

2 9 self-discharge nickel metal hydride (NiMH) batteries. More sophisticated items of equipment 

3 0 to which a battery may be attached have programmable shut-off settings, but less sophisticated 

31 equipment does not have shut-off parameters in place. Using a battery in a starter applications 

32 (for instance, to start an IC engine) will prevent the battery from overcharging, as well as 

3 3 prevent the battery from being discharged to too low a level if a current drain (leakage) is 

3 4 present in the system, even though everything is turned off. 
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1 By connecting the "Sources" or the "Drains" together using a minimum of two solid 

2 state devices allows for automation and simplification to fully and partially switch the 

3 batteries power terminals ON and OFF. The two solid state devices can either be N or P type 

4 and connected either on the Positive or Negative side of the battery terminal and controlled 

5 by simple electronic circuit to control the drivers of the solid state devices. 

6 This invented switch configuration also allows for short circuit protection across the 

7 battery power terminals, along with allowing the maximum current control when charging. 

8 OB.JECTS OF THE INVENTION 

9 The principal object of the present invention is to provide means for increasing the 

10 performance of a starter battery for a starter motor of an internal combustion engine. 

11 Another object of the invention is to provide a starter battery for an internal 

12 combustion engine that is lighter, more reliable, has less bulk, longer cycle life, longer 

13 calendar life, and higher tum around efficiency than lead-acid batteries. 

14 A further object of this invention is to provide a starter battery system for an internal 

15 combustion engine that is easy to assemble, waterproof, and maintenance free. 

1 6 Another object of the invention is to provide a starter battery for an internal 

1 7 combustion engine that can be used in existing vehicles. 

18 Another object of the invention is to provide a starter battery for an internal 

1 9 combustion engine that has a wide operating temperature range with exceptional cold-weather 

2 0 cranking performance. 

2 1 Another object of the invention is to provide an improved apparatus for protecting a 

2 2 single cell or battery from being overcharged or over-discharged. 

2 3 Another object of the invention is to provide apparatus for charging a cell having a 

2 4 very low charge. 

2 5 Another object of the invention is to provide apparatus for short circuit protection for 

2 6 one or more cells or batteries. 

2 7 Another object of the invention is to provide apparatus for discharging a cell having 

2 8 too high a charge. 

2 9 A further object of the invention is to provide an apparatus for short circuit protection 

3 0 in case a metal object causes a short circuit across the terminals. 

31 BRIEF DESCRIPTION OF THE DRAWINGS 

3 2 The foregoing and other objects will become more readily apparent by referring to the 
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2 Figure 1 is an exploded isometric view of one embodiment of the invention, in which 

3 4 cells are arranged into a starter battery pack. 

4 Figure 2 is an exploded isometric view of another embodiment of the invention, in 

5 which 8 cells are arranged into a starter battery pack. 

6 Figure 3 is an exploded isometric view of another embodiment of the invention, in 

7 which a prismatic cell is arranged into a starter battery pack. 

8 Figure 4 is a front view of the assembled battery pack of Figure 3, the rear view being 

9 identical. 

10 Figure 5 is a top view of the assembled battery pack of Figure 3. 

11 Figure 6 is a right end view of the assembled battery pack of Figure 3, the left end 

12 view being a mirror image thereof. 

13 Figure 7 is a schematic diagram of a block of 4 lithium prismatic cells in series 

1 4 connected to a balancing circuit board. 

15 Figure 8 is a schematic diagram of a block of 4 lithium prismatic cells in series 

1 6 connected to a balancing and cutoff circuit board 

1 7 Figure 9 is an isometric view of an alternative embodiment of a housing showing 

1 8 contacts for switches. 

19 Figure 10 is a top view of the housing of Figure 9 showing the contact locations. 

2 O Figure 11 is a front view of the housing of Figure 9, the rear view being identical. 

21 Figure 12 is an end view of the housing of Figure 9, the opposite end being identical. 

2 2 Figure 13 is an exploded isometric view of an alternative embodiment of the invention 

2 3 of Figure 3, in which 2 blocks of prismatic cells and a control board of cutoff switch are 

2 4 arranged into the housing of Figure 9. 

2 5 Figure 14 is a schematic diagram of a Solid State Switch with "Drain" connection. 

2 6 Figure 15 is a schematic diagram of a Solid State Switch with "Source" connection. 

2 7 Figure 16 is a schematic diagram showing a preferred embodiment of the invention 

2 8 in which the "Drain" of each gate is connected together using N type MOSFET or IGBT with 

2 9 the cells being above the solid state switches. 

3 O Figure 17 is a schematic diagram example of connecting the "Drain" of each gate 

31 together using N type FET, MOSFET, or IGBT with the cells being below the solid state 

3 2 switches. 

3 3 Figure 18 is a schematic diagram illustrating connecting the "Source" of each gate 

34 together using N type FET, MOSFET or IGBT with the cells being above the solid state 
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2 Figure 19 is a schematic diagram illustrating connecting the "Source" of each gate 

3 together using N type FET, M0SFET or IGBT with the cells being below the solid state 

4 switches. 

5 Figure 20 is a schematic diagram illustrating connecting the "Drain" of each gate 

6 together using P type FET, M0SFET or IGBT with the cells being above the solid state 

7 switches. 

8 Figure 21 is a schematic diagram illustrating connecting the "Drain" together using P 

9 type FET. M0SFET or IGBT with the cells being below the solid state switches. 

1 0 Figure 22 is a schematic diagram illustrating connecting the "Source" together using 

11 P type FET, M0SFET or IGBT with the cells being above the solid state switches. 

12 Figure 23 is a schematic diagram illustrating connecting the "Source" together using 

13 P type FET, M0SFET or IGBT with the cells being below the solid state switches. 

14 Figure 24 is a schematic diagram illustrating the invention utilized in engine restarting. 

1 5 Figure 25 is a schematic diagram illustrating short circuit protection of a battery. 

16 DETAILED DESCRIPTION 

17 Lithium containing LiFeP0, LiFeP0
4

, LiFeMgP0
4

, and LiFeYP04 cells have a low 

18 nominal cell voltage (3.2V-3 .3V) that match directly with existing 12V lead-acid equivalent 

1 9 systems. Four LiFeP0 cells in series have a nominal voltage of 13 .2V. Thus they can directly 

2 0 replace existing 12V lead-acid equivalent systems without requiring any electrical 

2 1 modification. 

2 2 Other lithium chemistries have a higher nominal voltage, such as: lithium-cobalt 

23 (3.6V), lithium-manganese (3.7V-3.8V), lithium-nickel-cobalt-manganese (3.7V). Each of 

2 4 these thus have a higher system voltage when 4 cells are used in series. With the higher cell 

2 5 voltages, most existing 12V direct replacement systems will not be able to charge other 

2 6 lithium cell chemistries above 60% of their capacity. Other lithium-based cells that can be 

2 7 utilized in this invention are lithium-cobalt-oxide (LiCo02), lithium-manganese-oxide 

2 B (LiMn204
), lithium-nickel-cobalt-manganese-oxide (LiNiCoAlOJ, lithium-nickel-manganese-

2 9 cobalt-oxide (LiNiMnCo0J. and lithium-titanate (Li4 
Ti5

0 1J. 

30 LiFeP0, LiFeP0
4, LiFeMgP04, and LiFeYP0

4 
cells also have a higher thermal

31 runaway condition than lead-acid cells. For a thermal runaway to occur, the cell temperature 

3 2 must be extremely hot ( over 200°C). When a cell reaches a certain temperature, mostly 

3 3 caused by overcharging, then the cell will start producing more heat by an internal reaction 
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1 that fuels itself in most cases with a fire, which phenomenon is known as ''thermal runaway". 

2 All other Lithium cell chemistries have a lower thermal runaway temperature making those 

3 cells more prone to catch on fire. 

4 A thermal venting cap is usually placed inside each individual cylindrical cell casing 

5 to minimize the chances of explosion. The venting cap allows the electrolyte of a cell to leak 

6 out before an internal fire can occur. 

7 Although it is advantageous to use protective circuitry, it is possible to operate the 

8 present invention without protective circuitry, which simplifies the system to allow charging 

9 or discharging. Omitting all of the electronic protection circuitry for upper voltage cut-off 

10 ( overcharging), lower level voltage cut-off ( over discharging) and temperature measurements 

11 reduces the overall manufacturing cost of the starter battery. This also simplifies the system 

12 to allow charging or discharging in all conditions and not be restricted by any suggested or 

13 specified operating range. 

1 4 By using lithium cells, a battery housing structure is both smaller and lighter than with 

15 lead-acid cells. Any time less internal mass is involved the housing structure size can be 

1 6 reduced, which also results in reducing cost. 

1 7 The housing structure of the embodiment of Figures l and 2 may vary in depth to 

18 accommodate varying numbers of cells which provides for different capacity. The lid structure 

1 9 of the housing ( or casing) for cylindrical cells is the same for most battery packs, as shown. 

2 0 Such cells can be stacked in parallel to allow for larger capacity for different battery packs to 

2 1 be assembled. The lid of the housing also incorporates a threaded bushing made from 

2 2 aluminum to minimize weight, but that has similar electrical properties to aluminum, copper 

2 3 or brass, or an internally threaded hole to receive an electrical connector screw. 

2 4 Referring now to the drawings, and particularly to Figure 1, the invented battery pack 

2 5 10 comprises a housingl2, having a lower receptacle 14 and a mating top 16, at least one 

2 6 lithium-based rechargeable battery 18, or cell, within the housing, with appropriate electrical 

2 7 connections. The total discharging amount of each lithiwn-based cell in the battery pack is 

2 8 one (l) to 5000 Ah, and charging voltage per one cell is 3.0 to 4.2 V. 

2 9 The lower portion of the housing 16 can be provided with bottom padding 20 which 

3 0 fits therein, receives the cell or cells, and mates with the lower receptacle 14. A top pad 22 

3 1 can be provided in the top 16 of the housing, as desired. 

3 2 Electrical connections 24 are provided between the cells, as shown, positive to 

3 3 negative, with screws 26 connecting the cells through holes 28 the bottom of the housing to 

3 4 electrical leads, not shown, but which leads connect to bottom screws 30. Alternatively, a 
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2 Optionally, a protection circuit board 32 may be placed within the upper casing or top 

3 14 for safety protection. Such a protection circuit board may be a cutoff board or a cell-

4 balancing circuit board. A cell-balancing circuit board may include a cutoff function. A 

5 lithium iron battery having two or more cells in series has a battery voltage equal to the sum 

6 of the individual cell voltages. Over the life of the battery, it may be charged and discharged 

7 for hundreds or thousands of cycles. The individual cells may age differently. Some cells may 

8 become mismatched with respect to the others. This phenomenon is corrected, by balancing. 

9 Balancing is the process of forcing all of the cells to have identical voltages. This is 

10 accomplished by a balancing circuit. 

11 Starter battery systems can utilize a greater number of lithium cells as desired for 

12 greater capacity. 

13 Lithium cells have substantially less weight than a lead-acid cell, and are 80% smaller. 

1 4 A lithium cell will last about 3 times as long as a lead-acid cell with I 00% full discharge 

15 cycles. Lithium cells are maintenance free, whereas lead-acid cells need to be refilled with 

1 6 distilled water to maintain the acid level above the plates. Lithium cells do not freeze. They 

1 7 have a discharge power 8 times that of lead-acid. Their charging time is less than 2 hours. 

18 Lithium cell self discharge rate is less than 2% monthly, whereas the self discharge 

1 9 rate for a lead-acid cell is 10% monthly. 

2 0 Lithium cells can operate at very high temperature, up to 70°C without major 

21 degradation. They can also operate at very low temperature, down to -30°C with slight 

2 2 capacity degrade at that temperature, but power is available. 

2 3 Lithium cells are 98% energy efficient (energy going in and out of the cell), whereas 

2 4 lead-acid cells are only 90% energy efficient. 

2 5 For each 12 volt increment, four LiFePO4 
cells are required in series, and some cases 

2 6 fewer cells with other lithium chemistries. The folJowing Table I compares lead-acid battery 

2 7 voltages to the LiFePO4 cell requirements and for other lithium-based battery cells: 
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11 
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Nominal 
Lead-Acid 

Voltage 

12V 

24V 

36V 

48V 

60V 

72V 

84V 

96V 

108V 

120V 

TABLEI 

LiFePO4 

(3.3V nominal) 

3 to 4 cells in series 

5 to 9 cells in series 

8 to 13 cells in series 

11 to 1 7 cells in series 

14 to 22 cells in series 

16 to 26 cells in series 

19 to 31 cells in series 

22 to 3 5 cells in series 

25 to 39 cells in series 

27 to 44 cells in series 

PCT/US2011/001937 

(LiCoO2), (LiMn2O4), 
(LiNiCoA1O2), (LiNiMnCoO2), 
or 
(Li4Ti5O12) 
(3.7V nominal) 

2 to 4 cells in series 

5 to 8 cells in series 

7 to 12 cells in series 

10 to 16 cells in series 

12 to 19 cells in series 

15 to 23 cells in series 

17 to 27 cells in series 

19 to 31 cells in series 

22 to 35 cells in series 

24 to 39 cells in series 

1 7 As shown in Figures 3 through 6, a block 40 formed of one or more flat prismatic cells 

18 connected in series is fitted into a housing 12, each block of cells having a common set of 

19 electrical connections 42A and 42B. A protection circuit board 30 is provided within the 

2 0 housing, and is electrically connected to the block. Figures 4 through 6 show the assembled 

21 housing with the electrical connections 24A and 24B in the top thereof. 

2 2 Figure 7 shows a block of 4 flat lithium based prismatic cells connected to a balancing 

2 3 circuit board 46, which has a balancing controller or microprocessor 60. Figure 8 shows a 

2 4 block of 4 flat prismatic cells connected to a balancing and cutoff circuit board 48, which 

2 5 includes a controller 60 and a solid state cutoff switch 62, such as an FET. Figures 9 through 

2 6 12 show the housing 12 for the battery pack 10 with positive terminal 34 and negative 

27 terminal 36. 

2 8 Figure 13 shows multiple blocks 40 of flat cells along with bottom padding, packing, 

2 9 or spacers 50, flat packing 52, and large packing blocks 54, all of which packing is optional. 

3 0 The upper portion or top section 56 of the housing is advantageously provided with three 

31 contacts on each end thereof, as shown. 

3 2 An auto-detect restart feature is especially useful for a motorcycle: "IQ Restart 

3 3 technology" protects the battery from a deep cycle discharge by monitoring battery voltage 

3 4 level and shutting the battery power off prior to a full discharge, such as in the case of leaving 
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1 a headlight or electrical component on for an extended period of time while the engine is off. 

2 Enough reserve power is left in the battery, to automatically detect (by measuring a change 

3 in resistivity) a starting effort and allow the user to start the engine again. This avoids the 

4 cyclist being stranded or the headache of replacing a battery. The auto-detect apparatus has 

5 at least one lithium-based cell, a voltage detector, an associated switch such as a cutoff board, 

6 or a micro-controller in a balancing circuit connected to a solid state switch, such as an FET. 

7 One function turns off an FET in the circuit when the voltage drops to a preselected level, 

8 leaving sufficient reserve capacity for starting the engine. A second function detects a "keying 

9 cycle" or the resistance change upon attempting to start the engine, which turns on the FET. 

10 This resistance change is a reaction to a key tum, push button, or remote activator. 

11 To control the solid state switches, electronic controls are needed for the different 

12 voltages, currents and/or temperature with specified parameters in which cells work to prevent 

13 damage. The control electronics used in battery systems are often referred to a Battery 

14 Management System (BMS) or Battery Management Unit (BMU). The BMS or BMU can 

15 individual monitor all the cell or battery voltages, and/or temperatures. To protect a single 

1 6 cell or battery from being over charged, that might lead to an exothennal runaway reaction 

1 7 creating a fire and/or to prevent the cell from damaging when discharging them too low, the 

18 solid state switch would close or open the current pathway to prevent cell damage from 

19 occurring. 

2 0 The arrangement of devices shown in Figures 15 and 16 are examples of how solid 

2 1 state switches can be configured to connect the "Drains" or "Sources" together which is an 

2 2 unconventional approach. The solid state switches in parallel are examples to increase the 

2 3 current capabilities. 

2 4 Referring particularly to Figure 17, under normal operations both Tl and T2 are ON 

2 5 allowing power pathway to go in both directions: discharge and charge. Should a cell be 

2 6 outside of its specified working specification ( cell voltage), both D 1 and D2 can be turned off 

2 7 but current can still flow through the internal diode to allow for added functionality. 

2 8 In the event that the cell voltage drops too low, below the set voltage configuration, 

2 9 from a drain on the battery, T 1 will tum off, preventing further discharge from occurring. 

3 O However, with the internal diode in place ofT 1, and T2 still on, the circuit will allow charging 

31 to occur. 

32 lfthe cell voltage goes too high, above the set voltage configuration, T2 will turn off, 

3 3 preventing further over charging from occurring. However, with the internal diode in place 

34 ofT2, and T l  still on, the circuit will allow discharging to occur. 
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1 Using solid state switching in the configuration shown in Figure 1 7 allows for user 

2 friendly reactivation of the circuit without any pushbuttons or reset buttons. Both Charge and 

3 Discharge current can go through the internal MOSFET or IGBT diode to bring the cell back 

4 to the specified operating voltage. 

5 Alternative switch and gate arrangements are set forth in Figures 18 through 23. Each 

6 such arrangement works in a similar manner as that describing the Figure 17 operation. 

7 The invention's restart function is illustrated by Figure 24. Controller60 is connected 

8 to a battery pack having a block of cells 64 and to MOSFETs QI and Q2. After a low voltage 

9 cutoff, the controller periodically tests the load to detect a change in the load impedance. 

10 When an abrupt change in the load impedance is detected, for example connecting or 

11 disconnecting a load such as the headlight(s), the ignition switch, or the starter switch, the 

12 controller 60 turns on power MOSFETs QI and Q2, which reconnects the battery to the 

13 vehicle and allows the vehicle to be restarted. 

14 When the controller drives the base ofQ3 high through RI, Q3 and Q4 tum on. When 

15 Q4 turns on, it connects the battery to the load through R4 and Dl. R4 and the load 

1 6 impedance form a voltage divider, and the resulting voltage at node A will depend on the load 

1 7 impedance. D2 steers the node A voltage to the R5/R6 voltage divider which scales down the 

18 voltage at node B to a level that the controller can read using an analog-to-digital converter 

19 (ADC). The ADC may be of the type commonly included as a built-in peripheral in a micro-

2 0 controller or a digital signal processor; alternatively the ADC may be a standalone device. 

2 1 After turning on Q4, the controller may make one or more ADC readings after one or more 

2 2 fixed or variable delay periods. By reading the ADC at different times after tum-on, the 

2 3 controller can infer not only the resistive, but also the inductive and/or capacitive components 

2 4 of the load impedance. By tracking the periodic ADC readings and applying the appropriate 

2 5 digital filtering, abrupt changes in the load impedance can be determined. Gradual changes 

2 6 in the ADC readings, which may be caused for example by temperature changes or battery 

2 7 charge depletion, are disregarded (i.e., filtered out). Immediately after making the required 

2 8 ADC reading(s) the Controller turns off Q3 and Q4 to minimize battery drain. It should be 

2 9 noted that while Q3 and Q4 are shown here as bipolar junction transistors, a number of other 

3 0 types of electronic devices could be used to accomplish the switching function of Q4, 

31 including but not limited to one or more MOSFETs or a relay. 

3 2 In order to conserve battery charge as long as possible in low voltage cutoff mode, the 

33 controller tests the load impedance only as often as necessary. The testing period is 

3 4 determined by the application, and is approximately 1 to 5 seconds. In a vehicle application, 
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1 this period represents the maximum time that a user would have to hold a starter switch in the 

2 start position in order to effect a restart after a low voltage cutoff. To further reduce drain on 

3 the battery, the testing period may be extended if the battery remains in low voltage shutdown 

4 mode for a long time, or if the battery voltage (in one or more cells) continues to drop. 

5 The invention is useful for short circuit protection as shown in Figure 25. Cross-

6 coupled NAND gates E and F form a set-reset (SR) latch that controls the gate drive of power 

7 MOSFET Q2. The latch is set when the controller 60 drives Q2 ENABLE low. When Q2 

8 ENABLE is driven high again, the output of NAND gate G is low and NAND gate H turns 

9 on Q3, which turns on Q4, which supplies the boosted gate drive voltage to turn on Q2. C3 

10 and C4 help ensure fast turn-on of Q2 even with the relatively high value resistors for R4, R5, 

11 and R8 required to satisfy the application's low power requirements. 

12 Current monitor A monitors the voltage drop across the drain-source ON resistance 

13 (RoS(on)) of power MOSFET Q 1 and sources a current into node B that is proportional to the 

14 MOSFET current. RI converts this current to a voltage that is compared to VREF at 

15 comparator D. When a short circuit occurs, the voltage at node B will exceed VREF (at least 

16 momentarily) and cause the output of D to go low, resetting the S-R latch. When the S-R 

1 7 latch is reset the output of G will go high, and C2 will differentiate a positive going pulse into 

18 the base ofQ5, causing QS to turn on for a few microseconds and rapidly discharge the gate 

1 9 of Q2. Rapid turn-off of Q2 is essential to limiting the energy associated with a short circuit 

2 0 event. By monitoring the status of the S-R latch, the controller 60 can determine when a short 

21 circuit cut-off event has occurred. Cl low pass filters the signal at node B so that extremely 

2 2 short duration overcurrent conditions can be tolerated if desired. The controller 60 may adjust 

2 3 VREF to compensate for Q2's Ro
S(on) variation with temperature if desired, or to adjust the 

2 4 over current trip threshold. 

2 5 The solid state switches can be transistors, FET (field-effect transistors), JFET or 

2 6 JUGFET (junction gate field-effect transistors), BJT bipolar junction transistors, CMOS 

2 7 ( complementary metal--0xide-semiconductors ), VMOS (Vertical Metal Oxide Silicon), 

2 8 TMOS transistors, vertical DMOS (Double-Diffused MOS), or HEXFET.(hexagonal shape 

29 MOSFET). 

3 O It should be noted that the invented solid state switch apparatus can also be used in any 

31 battery system that requires charging and discharging in order to extend the battery life, and 

3 2 for safety. This is extremely useful and is a first for starter batteries. 

3 3 The solid state devices all must be the same (N) or (P) type used in the same circuit, 

3 4 as illustrated. 
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1 

2 

SUMMARY OF THE ACIDEVEMENT 

OF THE OBJECTS OF THE INVENTION 

3 From the foregoing, it is readily apparent that I have invented an improved means for 

4 increasing the performance of a starter battery for a starter motor of an internal combustion 

5 engine, and a starter battery for an internal combustion engine that is lighter, more reliable, 

6 has less bulk, longer cycle life, longer calendar life, and higher tum around efficiency than 

7 lead-acid batteries. The starter battery system for an internal combustion engine is easy to 

8 assemble, waterproof, and maintenance free, can be used in existing vehicles, and has a wide 

9 operating temperature range with exceptional cold-weather cranking performance. The 

10 invention also apparatus for protecting a single cell or battery from being over charged, as 

11 well as providing apparatus for charging a cell having a very low charge, more effectively, and 

12 more economically than heretofore has been possible. 

13 It is to be understood that the foregoing description and specific embodiments are 

14 merely illustrative of the best mode of the invention and the principles thereof, and that 

15 various modifications and additions may be made to the apparatus by those skilled in the art, 

1 6 without departing from the spirit and scope of this invention, which is therefore understood 

1 7 to be limited only by the scope of the appended claims. 

14 
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1 What is claimed is: 

PCT/US2011/001937 

2 1 .  A battery pack for driving an electrical device, said battery pack comprising: 

3 a housing; and 

4 at least one lithium-based rechargeable cell within said housing; 

5 wherein a total discharging amount of each lithium-based cell in the battery pack is 

6 from one (1) Ah to 5000 Ah, and charging voltage per one cell is 3.0 to 4.2 V. 

7 2. A battery pack according to claim 1 wherein the lithium-based cell is a lithium iron

8 phosphate cell. 

9 3. A battery pack according to claim 2, wherein the lithium iron phosphate cell is selected

10 from the group consisting of LiFePO, LiFePO4, LiFeMgPO4, and LiFe YPO4 cells. 

11 4. A battery pack according to claim 1 wherein the lithium-based cell is selected from the

12 group consisting ofLiCoO2
, LiMn2O4, LiNiCoA1O2, LiNiMnCoO

2
, and Li4Ti

5O 12 
cells. 

13 5. A battery pack according to claim 1, wherein said battery pack comprises four lithium-

1 4 based rechargeable cells in series in said housing. 

15 6. A battery pack according to claim 1, wherein said battery pack comprises an even number

16 of lithium-based rechargeable cells in said housing. 

1 7 7. A battery pack according to claim l wherein said electrical device is an internal

18 combustion engine starting device connected to an internal combustion engine. 

19 8. A battery pack according to claim 1, further comprising a protection circuit board within

2 0 said housing. 

21 9. A battery pack according to claim 8, wherein said protection circuit board is a cut-off board

2 2 or a cell balancing circuit board. 

15 
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1 10. A battery pack according to claim 9, wherein said protection circuit board is a cut-off

2 board comprising a controller, said controller having associated means for periodically 

3 measuring a load to detect a change in load impedance, further comprising a switch between 

4 said battery pack and said device, and means for turning on said switch to provide power to 

5 the electrical device to restart the device. 

6 11. A battery pack according to claim 9 wherein said protection circuit board is a cut-off

7 board comprising a controller, said battery pack being connected to a current monitor, said 

8 current monitor being connected to a current comparator and a set-reset latch, 

9 whereby upon the occurrence of a short circuit, the set-reset latch will tum off an 

10 associated switch. 

11 12. Solid state switching apparatus for one or more cells in a battery pack having a positive

12 terminal and a negative terminal, each of said cells having a positive pole and a negative pole, 

13 said apparatus comprising: 

14 at least a pair of solid state switches, each switch having a source and a drain, with 

15 drains connected; 

16 said solid state switches being connected to the positive pole of said one or more cells 

1 7 in series, and to said positive terminal, the negative pole of said one or more cells being 

18 connected to said negative terminal. 

19 13. Apparatus according to claim 12, wherein the solid state switches are MOSFETs or

20 IGBTs. 

21 14. Apparatus according to claim 13, wherein the solid state switches are transistors, FET,

2 2 JFET, BJT, CMOS, VMOS, TMOS, vertical DMOS or HEXFET. 

2 3 15. Apparatus according to claim 12, wherein the solid state switches are either n-type or

24 p-type.

2 5 16. Apparatus according to claim 12, wherein said one or more cells are selected from the

2 6 group consisting of LiFePO, LiFePO4, LiFeMgPO4, LiFeYPO4, LiCoO2, LiMn2O4, 

2 7 LiNiCoAIO2, LiNiMnCoO2, Li4 Ti5O 12, lead-acid, NiCd, and nickel metal hydride (NiMH) 

2 8 batteries. 

16 
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1 l 7. Apparatus according to claim 12, further comprising a housing for said one or more cells,

2 batteries, wherein said solid state switches are within said housing. 

3 18. Solid state switching apparatus for one or more cells in a battery pack having a positive

4 terminal and a negative terminal, each of said cells having a positive pole and a negative pole, 

5 said apparatus comprising: 

6 at least a pair of solid state switches, each switch having a source and a drain, with 

7 sources connected; 

8 said solid state switches being connected to the negative pole of said one or more cells 

9 in series, and to said negative terminal, the positive pole of said one or more cells being 

10 connected to said positive terminal. 

11 19. Apparatus according to claim 18, wherein the solid state switches are transistors, FET,

12 MOSFET, IGBT, JFET, BJT, CMOS, VMOS, TMOS, vertical DMOS orHEXFET. 

13 20. Apparatus according to claim 18, wherein said one or more cells are selected from the

14 group consisting of LiFePO, LiFePO4
, LiFeMgPO4, LiFeYPO4

, LiCoO
2

, LiMn
2
O4, 

15 LiNiCoA1O
2

, LiNiMnCoO2, Li4 Ti5O12
, lead-acid, NiCd, and nickel metal hydride (NiMH) 

16 batteries. 

17 
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"A Jump Starter" 

INTRODUCTION 

5 Field of the Invention 

10 

This invention relates to a jump starter system for a battery, especially a vehicle battery. 

Prior Art Discussion 

Jump starter systems for jump starting a flat vehicle battery comprise a pair of leads, each with a 

clip such as a crocodile clip at each end to connect with the terminals of the flat battery and a 

charged battery of another vehicle. One lead connects the positive terminal of the flat battery to 

the positive terminal of a charged battery and a second lead connects the negative terminal of the 

15 flat battery to the negative terminal of the charged battery. 

20 

Such systems are effective. However in many cases a vehicle with a charged battery is required 

and it is often difficult to arrange the vehicles to allow the leads to safely extend between the 

batteries. 

It is also known to provide starter packs comprising a lead acid battery within a battery housing 

and leads for extending from the battery housing to the terminal of the flat battery. Such units are 

costly, bulky, and heavy, and can generally only be used for large scale commercial applications. 

Very often, the unit is not used for some time and the battery charge diminishes so that it is not 

25 effective when required. 

0S5607794, 0S6002235, US2006/0128209, and US2008/0241653 describe various portable 

starter systems. In these arrangements, starter cables are connected to a battery. 

30 This invention is directed towards providing an engine jump starter system which will address 

these issues. 

SUMMARY OF THE INVENTION 
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According to the invention, there is provided a jump starter for a battery such as a vehicle 

battery, the jump starter comprising:-

a first clip having a first handle for connection to one terminal of a battery; 

a second clip having a second handle for connection to a second terminal of a battery; 

an interconnection means extending between the first clip and the second clip; and 

an on-board starter battery means provided along the interconnection means and/or 

adjacent at least one of the clips. 

ln one embodiment, the on-board starter battery means comprises a lithium iron phosphate 

battery. 

In one embodiment, there is a plurality of on-board starter batteries along the interconnection 

means. 

In one embodiment, the on-board starter battery means comprises a plurality of separate batteries 

20 which are electricaJly interconnected. 

In one embodiment, at least some of the battery means comprises batteries housed within at least 

one of the first and second handles. 

25 Preferably, said batteries are housed within both the first handle and the second handle. 

In one embodiment, the first clip and the second clip are configured to nest together for storage 

in compact manner. 

30 In one embodiment, the first clip has a housing within which there is a battery, and a pair of jaws 

linked with the housing; and the second clip is configured to fit alongside the jaws of the first 

clip in a manner without protruding parts. 

Preferably, the first clip has a groove to accommodate the interconnection means during storage. 
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In one embodiment, the jump starter further comprises a control circuit having positive and 

negative leads connected between the on-board starter battery and the clips, and protection 

means to provide over-voltage and/or over-current protection. 

In one embodiment, the protection means comprises a current-limiting component. 

In one embodiment, the control circuit further comprises a switch in the negative lead which is 

turned on for use. In one embodiment, the switch is a solid state switch. In one embodiment, the 

10 switch comprises a MOSFET switch. ln one embodiment, the switch is an SCR. In one 

embodiment, there is a plurality of switches arranged in parallel. 

In one embodiment, a gate of the switch is connected to the positive lead by a user-activated 

switch. In one embodiment, the user-activated switch is of the type for momentary closing. In 

15 one embodiment, the user-activated switch is connected to the gate via a diode, preferably a 

Zener diode. In one embodiment, the switch is solid state and is reverse biased to prevent current 

flow if a system to which the clamps are connected attempts to return charge. 

In one embodiment, the protection means comprises a circuit to short gate current to ground in 

20 the event of accidental reverse polarity connection. 

In one embodiment, the positive lead includes one or more positive thermal coefficient fuses 

protecting against short circuit conditions and excessive power demands by achieving a very 

high resistance, thus limiting current flow, and once normal conditions are restored dropping to a 

25 low resistance. 

In one embodiment, there is a resistor and an LED in parallel with the fuse such that if the fuse 

resistance goes high almost all of the battery voltage will appear across the resistor thus 

providing a current flow to illuminate the LED, and when the fuse is in a low resistance state and 

30 operating normally the resistor and the fuse are effectively short circuited, providing a visual 

indication of overload conditions. 
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In one embodiment, the positive lead includes a bank of switches connected in such a way as to 

utilise their intrinsic diodes for the purposes of reverse blocking of current, in which gate to 

source is short circuited, thus holding the switches in a permanent OFF state. 

5 In one embodiment, an RC time constant circuit is linked with the negative lead switch or 

switches, said time constant circuit being arranged to set the run time of the jump starter and 

preventing the jump starter from being left in a constant ON condition. 

In one embodiment, the time constant circuit is arranged to provide· a soft turn on of the jump 

10 starter power, preventing transient voltage damage as a result of arcing or high di/dt induced 

voltages iri an electrical system to which the starter is connected. 

DETAILED DESCRIPTION OF THE INVENTION 

15 Brief Description of the Drawings 

20 

25 

30 

The invention will be more clearly understood from the following description of some 

embodiments thereof, given by way of example only with reference to the accompanying 

drawings in which:-

Fig. I is a perspective view of an engine jump starter system according to the invention; 

Fig. 2 is an elevational view of the jump starter system of Fig. I, in use; 

Fig. 3 is a perspective view of another engine jump starter system according to the 

invention; 

Fig. 4 is an enlarged view of the battery connection clips of the jump starter system of 

Fig. 3; 

Fig. 5 is an elevational view of the starter system of Figs. 3 and 4, in use; 

Figs. 6 and 7 are perspective views of an alternative starter system ready for use; 
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Figs. 8 and 9 are perspective views of this system when in the storage position; and 

Figs. 10 to 12 are circuit diagrams for circuits of starter systems of various embodiments. 

Description of the Embodiments 

Referring to Figs. I and 2 there is illustrated a jump starter system 1 according to the invention. 

The jump starter system comprises a first crocodile clip 2 having a first handle 3 for connection 

to one terminal 4 of a flat vehicle battery 5. The system also comprises a second crocodile clip 7 

10 having a second handle 8 for connection to another terminal 9 of the flat vehicle battery 5. An 

electrical interconnection lead 10 extends between the first clip 2 and the second clip 7. Each clip 

has spring biased jaws 11. In the invention there is an on-board starter battery which comprises a 

plurality of interconnected batteries 15 which may be of the lithium iron phosphate type. The 

battery cells can be of either cylindrical, prismatic or pouch type. The voltage is between 3.2 and 

15 3.7 V nominal and of lithium iron chemistry. 

20 

As illustrated, the on-board starter batteries 15 extend along the interconnection lead I 0. They 

are relatively small and lightweight and can be readily interconnected to form the jump starter 

system as illustrated. 

To jump start a flat battery only one jump lead is required with two simple clip connections 2, 7 

to the flat battery 5. Immediate power is supplied to the flat battery 5 without the requirement of 

another vehicle with a charged battery. The unit is lightweight and easily stored, for example, in 

a vehicle boot or glove compartment. The system has superior starting ability, lifespan, and 

25 energy retention than other jump starter systems. 

Referring now to Figs. 3 to 5 there is illustrated another jump starter system, 30, according to the 

invention. In this case, clips 20, 21 have the clip jaws 11 and have handles 25 of cylindrical 

shape. In this embodiment there are two batteries 26 housed within each handle 25, and finger-

30 gripping features 27 are provided to aid user operation. The clips are interconnected by a cable 

28, with no need for batteries along the length of the cable in this case. 

Referring to Figs. 6 to 9 an alternative jump starter, 50, is shown. The jump starter 50 comprises 

a first clip 51 and a second clip 52 interconnected by a power cable 53. The first clip 51 has a 
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housing 55 for a battery of sufficient capacity to provide the full starting power, in this 

embodiment of the lithium iron phosphate type. Also, the first clip 51 comprises a pair of jaws 

56 having finger grips 57 for pressing together for opening and closing. The housing 55 has a 

groove along one side to accommodate the cable 53 during storage. The clip 52 has a similar pair 

5 of jaws 56 with finger grips 57. 

10 

The starter 50 is used with the clips 5 I and 52 separate as shown in Figs. 6 and 7. Power is 

provided by the batteries within the housing 55. When not being used, the second clip 52 nests 

into the first clip 51 alongside the jaws 56 of the first clip 51, as shown in Figs. 8 and 9. 

The jump starter 50 involves use of close-proximity high-power batteries of the lithium iron 

phosphate type. In this case it is more important to provide safety controls, and this is achieved 

by use of a control circuit in the housing 55. Figs. 10, 11, and 12 illustrate circuits 100, 200, and 

300 respectively which may be used in the starter of any embodiment. In this case the starter 50 

15 employs the circuit 300, however it may employ a different circuit depending on the safety 

requirements and battery types and capacities. 

Referring to Fig. IO the circuit 100 comprises batteries 102, a positive lead 103 with a clamp 

conductor 104, and a negative lead 105 with a clamp conductor 106. In the positive lead there is 

20 a light emitting diode LED2 and a resistor R3 in parallel with a positive thermal coefficient 

(PTC) resettable fuse 110. 

An integrated circuit IC 1 is connected via a resistor R2 to the positive lead 103 and is connected 

to the negative lead 105 via reverse polarity indicator (LEDl). Also, a manual contact switch 115 

25 (SWI) is connected on one side to the positive lead 3, and on the other to a Zener diode ZDI, a 

resistor RI, in turn linked with a bank of MOSFET switches Q 1, Q2, and Q3. 

30 

The circuit of the jump starter circuit I 00 protects from voltage mismatch, reverse polarity, short 

circuit, over-discharge, and over-use. 

The over-current protection element PTC 110 comprises a number of parallel connected positive 

thermal coefficient PCB mounted resettable fuses. The number and type thereof is determined by 

the power output requirement. The PTC 110 enables normal usage but protects against short 

circuit conditions and excessive power demands by achieving a very high resistance, thus 
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]imiting current flow. Once normal conditions are restored, the PTC 110 drops to a low 

resistance. Light emitting diode LED2 and lk 0.25w resistor R3 provide an over-current 

indicator. When the PTC 1 IO goes high resistance, almost all of the jump starter battery 102 

voltage will appear across this device thus providing a current flow to illuminate LED2. When 

. 5 the PTC 110 is in a low resistance state and operating normally, R3 and LED2 are effectively 

short circuited. 

The battery l 02 positive terminal is also connected to the momentary action single pole normally 

open switch SWl 115. This switch, the Zener diode ZDI, the resistor RI and Metal Oxide 

10 Semiconductor Field Effect Transistors (MOSFETS) Q 1 to Q3 comprise the power-switching 

and over-discharge elements. 

To activate the jump-starter system it must be connected to a vehicle battery by means of the 

positive and negative jaws 56 linked to the conductors I 04 and 106. The activation switch 115 

15 (SWl) is then briefly depressed. This switch may be located at any convenient location of the 

housing Current flows from the battery (BAT) via ZD I and R 1 to the gates of International 

Rectifier IRF1324s MOSFETS (or alternates) QI, Q2 and Q3 via their respective gate resistors 

R4, R5 and R6. Capacitor C 1 is also charged. Once a V gs of l 0V is applied to the MOSFETS 

QI, Q2, and Q3 they begin conducting from drain to source with a very low ON state resistance, 

20 typically about 0.00033 Ohms for three parallel connected parts. 

After the PTC, the positive supp1y lead 103 is connected to another trio of International Rectifier 

IRF1324s MOSFETS (or alternates) Q4, Q5 and Q6. These devices are connected in such a way 

as to utilise their intrinsic diodes for the purposes of reverse blocking of current. The gate to 

25 source is short circuited, thus holding the devices in a permanent OFF state. Should the jump 

starter circuit 100 be connected to a vehicle with a greater voltage than the unit is intended for, 

the diodes become reverse biased and no current may flow. This feature protects the jump­

starter' s interna] battery I 02 from potentially dangerous overcharge conditions. 

30 Once a successfu] start has been achieved, the vehicle a1ternator or charging system will attempt 

to return charge to the still-connected jump-starter battery 102 (BAT) via the crocodile clamp 

jaws 56. This could be undesirable for certain battery types. Should this situation occur, the 

intrinsic diodes in Q4, Q5 and Q6 will become reverse biased, thus preventing this condition 
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A resistor R 7 and a capacitor CI form an RC time constant circuit. When the switch 15 (SW I) is 

depressed, CI rapidly charges via R 1. Once in an ON state the gate to source resistance of the 

MOSFETS is very high, in the order of tens of mega Ohms. Thus the run time of the jump starter 

circuit 100 can be configured by choice of Cl and R7. Once SWI is released, Cl begins to 

5 discharge via R7, When the voltage across Cl drops below the gate threshold voltage of the 

MOSFETS, they will rapidly come out of conduction and switch off the output. This auto - off 

feature prevents the unit from being left in a constant ON condition with resultant live crocodile 

damps. 

10 The RC circuit of R 7 and C 1 provides another important element. As the voltage across C 1 will 

require a certain time to reach the gate threshold voltage of the MOSFETS QI, Q 2, and Q3, they 

will spend a small amount of time in their active region and provide a soft turn on of the jump 

starter circuit I 00 power. This prevents transient voltage damage as a result of arcing or high 

di/dt induced voltages in the vehicle electrical system. 

15 

The circuit also protects against accidental reverse polarity connection. Should the operator 

inadvertently connect the jump starter circuit 100 backwards to the vehicle battery (i.e. positive 

clamp 4 to negative terminal and vice versa), the system offers two levels of protection. The first 

level is passive. As the MOSFETS QI through Q3 are non-conductive, no current flow takes 

20 place upon connection. This eliminates any potentially dangerous and destructive electrical 

arcing at the vehicle battery terminals. Such arcing conditions have been linked with the 

destruction of modern vehicle electronic controls. Secondly, current from the vehicle battery 

flows via the resistor R2, reverse polarity indicator LED I and the input side of the 

semiconductor photo-relay type TLP222 (ICI) thus illuminating LEDi and the input photo LED 

25 in ICI. Even if the vehicle battery is severely discharged, the current requirement of IC1 is very 

small and will in most cases be less than 5 mA. Should the user ignore the reverse polarity 

indicator LEDI and depress SW], MOSFET gate current is shunted to ground via an output 

MOSFET in IC 1 thus preventing the successful triggering of Q 1-Q3 and damage to the vehicle 

or to the jump starter I. 

30 

The Zener diode ZDI in the gate trigger circuit protects against excessive discharge of the jump 

starter battery I 02 (BAT). If the battery has been drained past an acceptable point its potential is 

no longer sufficient to overcome ZDI and thus no gate current reaches the MOSFETS Q l -Q3. 
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The jump starter circuit 100 may not then be used until it has been recharged, thus preserving the 

life of the battery 102. 

Unlike other jump starter protection circuits that require a vehicle battery to be present for 

5 correct operation, this jump starter circuit I 00 can operate with a completely dead battery or 

none at all. However in this case, reverse polarity detection is not available. 

10 

15 

20 

The following are advantageous aspects of the invention. 

Solid state switching. There are no contacts to weld, burn out, or arc. 

Soft switching. 

Electrical transient protection for modem motor vehicle electronics. 

Operator protection from arcing, explosion etc. 

Jump starter product protection from misuse. 

Battery protection. Ensures long life. 

Low component count 

Cost effective 

Passive safety 

Visual indicators of fault conditions 

No possibility of damage through operator error such as short circuit etc. 

Low power dissipation. Can be used with traditional lead acid batteries without power 

loss. 

In other embodiments the role of the switches Q l-Q3 may alternatively be performed by a device 

such as s silicon controlled rectifier for example. This is a simpler circuit, and also would have 

25 the benefit of automatic power off upon disconnection and automatic reverse blocking. Referring 

to Fig. 11 a circuit 200 has a positive lead 203 with a clamp conductor 204 and a negative lead 

205 with a clamp conductor 206. There are a PTC fuse 210, a battery 212, and a momentary 

switch 215 for performing the same functions as for the circuit I 00. However, in this case the 

switch 215 is linked with an SCR. Other alternatives may include use of insulated gate bipolar 

30 transistors (IGBTs) or standard bipolar transistors. 

In a still further embodiment, referring to Fig. 12, a 4-cell Lithium iron battery is connected to a 

positive jump-starter· clamp by means of a number of parallel connected positive thermal 

coefficient (PTC) type resettable fuses. The negative battery lead is directly connected to the 
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negative jump starter clamp. A warning light emitting diode LEDI and its associated series 

limiting resistor are connected in parallel with the PTC devices. During normal engine starting 

operation the PTC devices are cold and exhibit a low resistance thus permitting normal current 

flow. As there is little voltage drop across the devices in this state, LEDI is extinguished. 

Should any of the following fault conditions occur: clamp short circuit, reverse connection to 

vehicle or incorrect voltage selection, then a larger than normal current flow will result causing 

the PTC devices to rapidly warm up and exhibit a high resistance thus limiting current flow to a 

very low level and preventing damage to the jump starter unit or the flat battery. As most of the 

10 battery (BATI) voltage will now be developed across the PTC devices, LEDI is illuminated thus 

informing the user that a fault condition has occurred. Once the fault is removed, LEDI is 

extinguished and after a short delay the PTCs return to normal temperature and resistance and 

normal operation is resumed. 

15 Transient voltage suppression diodes (TVS) DI and D2 are connected across the output leads. 

20 

These devices (typical rating of 5kW each) prevent any transient or induced voltages from 

damaging the vehicle or the starter. Unlike the typical sure protection employed in a traditional 

jump starter which employs voltage dependent resistor (VDR) type devices, the TVS can 

respond much quicker and quench much more energy thus providing a better solution. 

It will be appreciated that the invention provides for much more convenient jump starting. It 

allows a user to carry the starter in the vehicle, and avoids need to hook up to another vehicle 

and all of the attendant disadvantages. 

25 The invention is not limited to the embodiments described but may be varied in construction and 

detail. 
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A jump starter for a battery such as a vehicle battery, the jump starter comprising:-

a first clip (2, 20) having a first handle (3, 25) for connection to one terminal (4) of a 

battery (5); 

a second clip (7, 21) having a second handle ( 15, 25) for connection to a second terminal 

of a battery; 

an interconnection means (I 0, 28) extending between the first clip and the second clip; 

and 

an on-board starter battery means (15, 26) provided along the interconnection means (] 0) 

and/or adjacent at least one of the clips (20, 21). 

A jump starter as claimed in claim 1, wherein the on-board starter battery means (15, 26) 

comprises a lithium iron phosphate battery. 

A jump starter as claimed in claims 1 or 2, wherein there is a plurality of on-board starter 

batteries (15) along the interconnection means. 

4. A jump starter as claimed in claim 1 or 2 or 3, wherein the on-board starter battery means

(15, 26) comprises a plurality of separate batteries which are electrically interconnected.

5. A jump starter as claimed in claim 4, wherein at least some of the battery means

comprises batteries (26) housed within at least one of the first and second handles.

6. A jump starter as claimed in claim 5, wherein said batteries are housed within both the

first handle (25) and the second handle (25).

7. A jump starter as claimed in claims 5 or 6, wherein the first clip (56) and the second clip

(56) are configured to nest together for storage in compact manner.
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8. A jump starter as claimed in claim 7, wherein the first clip (51) has a housing (55) within

which there is a battery, and a pair of jaws (56) linked with the housing; and the second

clip (52) is configured to fit alongside the jaws of the first clip in a manner without

protruding parts.

9. A jump starter as claimed in claim 8, wherein the first clip (51) has a groove (60) to

accommodate the interconnection means (53) during storage.

10. A jump starter as claimed in any preceding claims, further comprising a control circuit

having positive and negative leads connected between the on-board starter battery and the

clips, and protection means to provide over-voltage and/or over-current protection.

11. A jump starter as claimed in claim I 0, wherein the protection means comprises a current­

limiting component.

12. A jump starter as claimed in claims IO or 11, wherein the control circuit further

comprises a switch (Qi-Q3) in the negative lead which is turned on for use.

13. A jump starter as claimed in claim 12, wherein the switch is a solid state switch.

14. A jump starter as claimed in claims 12 or 13, wherein the switch comprises a MOSFET

switch.

15. A jump starter as claimed in claim 13, wherein the switch is an SCR.

16. A jump starter as claimed in any of claims 12 to 15, wherein there is a plurality of

switches (Q 1-Q3) arranged in parallel.

17. 

18. 

A jump starter as claimed in any of claims 12 to 16, wherein a gate of the switch is 

connected to the positive lead by a user-activated switch ( 115, 215). 

A jump starter as claimed in claim 17, wherein the user-activated switch is of the type for 

momentary closing. 
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A jump starter as claimed in claims 17 or 18, wherein the user-activated switch is 

connected to the gate via a diode (ZD 1 ), preferably a Zener diode. 

A jump starter as claimed in any of claims 12 to 19, wherein the switch is solid state and 

is reverse biased to prevent current flow if a system to which the clamps are connected 

attempts to return charge. 

21. A jump starter as claimed in any of claims 17 to 20, wherein the protection means

comprises a circuit to short gate current to ground in the event of accidental reverse

polarity connection.

22. A jump starter as claimed in any of claims IO to 21, wherein the positive lead includes

one or more positive thermal coefficient fuses ( 10, 110) protecting against short circuit

conditions and excessive power demands by achieving a very high resistance, thus

limiting current flow, and once normal conditions are restored dropping to a low

resistance.

23. A jump starter as claimed in claim 22, wherein there is a resistor and an LED in parallel

with the fuse such that if the fuse resistance goes high almost all of the battery voltage

will appear across the resistor thus providing a current flow to illuminate the LED, and

when the fuse is in a low resistance state and operating normally the resistor and the fuse

are effectively short circuited, providing a visual indication of overload conditions.

24. 

25. 

A jump starter as claimed in any of cJaims 10 to 23, wherein the positive lead includes a 

bank of switches connected in such a way as to utilise their intrinsic diodes for the 

purposes of reverse blocking of current, in which gate to source is short circuited, thus 

holding the switches in a permanent OFF state. 

A jump starter as claimed in any of claims IO to 24, wherein an RC time constant circuit 

is linked with the negative lead switch or switches, said time constant circuit being 

arranged to set the run time of the jump starter and preventing the jump starter from being 

left in a constant ON condition. 
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26. A jump starter as claimed in claim 25, wherein the time constant circuit is arranged to

provide a soft turn on of the jump starter power, preventing transient voltage damage as a

result of arcing or high di/dt induced voltages in a electrical system to which the starter is

connected.
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