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BATTERY LAYOUT | NCORPORATI NG FULL METAL EDGE SEAL This
application clains the benefit of U S. Provisional

wa\ppbitesaré on Serial No. 61/067,288 filed on FePCT/EHE§2009/000966

27, 2008, entitled "BATTERY LAYOUT | NCORPORATI NG FULL

METAL EDGE SEAL," which application is incorporated

herein by reference in its entirety. FIELD OF THE

I NVENTION Thi s invention relates to the field of

t hi BATTER ¥3.A YVOU PARCORPORATING FUNEWIETAL EDGESFAL

specitically to construction and design of thin-tilm

solid-state batteries. BACKGROUND OF THE | NVENTI ON

Bl ect roml &A1 BEER hEBRARLALLS, L 8idTNX pBOLA BRI rial
evi ces s as conputers, mnobi ["éphones, tr I ng

NS 61067,288 ANAE615 Felitligry 22008, 2nbidek“BATPERNYADAY OUT

devi ces 1s the need to include the F,ovver supply with

INEQRRORATING Kbl MEEALIIIGESH AL Which appisatien jses
i ri nust have sufficient
?g‘cp Cl W?ﬁ%&%&og\g%f?nﬁg%@\}lisgeén or at |least the length
of tinme the device is in use. Sufficient battery
capacity can result in a power supply that is quite

heavy and/or | argepgRIPPORITHR INVGEREFONOT the devi ce.
Accordingly, smaller and |lighter batteries (i.e

power Thipipvension relatds te thie figld o thindidmepplidistate grergy storage

esired. .t her ener st or age,..devi ces, S . .

SR e Ana MorbireE R 1 TR C RS et inEim sqfigytate
aattgriat ovol tai cs and fuel cells, are alternatives to
batteries for use as power supplies in portable

el ectronics and non portable electrical applications.
Anot her dr anbaBACKGEROLND W IHDHINVENEHNs t he fact
t hat %g are.fabyricated fr? .ggtential I%)ltgxi.c

mat er FATELTOPEETMaNG heqgorpRTAtgingg many. portable, dovices uch af
ce@phRtd, on. Accordingly, it is desired to provide an

el ectrical power source that is safe, solid-state and

reabila e, irackjeg Sysarys, paingess BicsORe degevbiark & portable devices is
51648 P03 Ry RS s USRI B ypigy e
Ibattérivsiae poweesupphies. BrgdrienmusthavesifficienNospachy 3d poweitthe
device for at leaét the length of time the device is in use. Sufficient battery capacity
can result in a power supply that is quite heavy and/or large compared to the rest of
the device. Accordingly, smaller and lighter batteries (i.e., power supplies) with
sufficient energy storage are desired. Other energy storage devices, such as
supercapacitors, and energy conversion devices, such as photovoltaics and fuel Cells,
are alternatives to batteries for use as power supplies in portable electronics and non-
portable electrical applications.

Another drawback of conventional batteries is the fact that some are
fabricated from potentially toxic materials that may leak and be subject to
governmental regulation. Accordingly, it is desired to provide an electrical power
source that is safe, solid-state and rechargeable over many charge/discharge life

cycles.
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5, 338, 625; 5, 445,906; 5,512, 147; 5,561, 004; 5,567, 210;
5, 569, 520; 5,597,660; 5,612, 152; 5, 654, 084; and

wW®200050293, each of which is herein incorporatkdI/Dg2009/000966

reference. U S. Patent No. 5,338, 625 describes a
thin-filmbattery, especially a thinfilmmcrobattery,

d t hod ki havi licat i
backuTGiOPT PLAD S TAEd GBes SgURERte i e CRoavC
FAPRS -of thir-filMARRtied\Bre dosdbed 0D Slandrt R, 43 18569d

and system for manufacturing a thin-filmbattery
StI38c129¢ 8,416008&D, M 2, M T 1965 61040 8,56R A1 003,569,226 55597,660;

AP S B Dl
\Erereht& QU SUPRENANS BB 4605 &dBShdsal RinSlnRBhETR dspadiblYy a thin-

moved through the stations. US Patent Application
i miseatiageryhend 2 0681ty sRingsemeihsemgzapplitationidsm backup or

tter h as one that includes |ithiymor,lithi
RS R PR Kol s BRI ep O PRIGR o, 45506
Qeyoribes AeitiRld dddrsi/stem fof nii@RRShirdg aahinafiln® bAddrl Rffucture
| ayers, at |east one of the layers providing a

§qam;ﬂd|w1,t,]g ghemlghgd th;it nilizeg @I@ﬁa ifyeafedeppgjtion stations at which thin
B BB TS s 4P3h Slen P BT Sl e

aubseact it automabiaillyempvedtirongh thekfatibhe, has a | ong
shelf |ife, and can b i nexpensi vel

d d
mass- pOBYeRHAPPHcarien %@g&aﬁpv No- 209 VA7 %74 Zigsqrihe_s a thin-film
Rgﬁrglg{d?t?&doﬂe' AR iR Idnf B ﬁﬂhﬁg? cg@ﬁ&%@ds%ﬂﬁédt&% an

Icient energy storage t packaged
wiectromic eatuib M e envticonatentetblarrieh issdepoeitest asariterrfating tlayens, at least

There ig al so a. need for i nproved protection_ _agalnst
98¢ Pl ths st Bieyiskity e smPobans plangaz IS Rhpgical-
%Bﬂﬁg&%ﬁﬁncth l%stwg_orﬁyﬁ%} H}Jvﬂlﬁg RdFPRMEn-barrier

i nvention provides a thin filmbattery that conprises
durstibst rat e having a first surface; a first current
collecgtor on the.first surface of the substrate..and .a
second PetR i dneed Graeteh halR ke e Ars § 1k bl di g ppadan be
Pedde iRixPensitlP afd mabepfddusdd. IhereSSSPINE férdlidrRed for smaller and
collector is an anode current collector and the other

lightgr baftarted éi. . paveatsupplidsp withrsuffivient lgagres storagestbat can be

BREHA P ROARET ARl ol e RECHTASE 1y 185 need

¢6 ibpedwd; prétection against detrimental exposure of sensitive components to the

environment.

SUMMARY OF THE INVENTION
The present invention provides a thin film battery that comprises a
substrate having a first surface; a first current collector on the first surface of the
substrate and a second current collector having a first surface and a perimeter. One’
of the first and second current collector is an anode current collector and the other is
a cathode current collector. The battery also comprises a cathode material having a
perimeter, the cathode material being located on the cathode current collector; an

electrolyte layer having a perimeter, the electrolyte separating the cathode material



10

15

20

25

30

. lnven

el ectrolyte | ayer having a perineter, the electrol yte
separating the cathode material fromthe anode current

w@ibae206 ; an i nsul ati on | ayer having a peri nRCEUS20091@00966

i nsul ation layer together with the electrolyte |ayer
separating the anode current collector fromthe

t hod terial d th t hod t 1. A
L eal Gt oiisyarr o BRURERT S E0ERTHe & Bepimlebape
iKYQ180h 4R Rigetter Wi the blReESyahRirisBparatiMiEthR@hbaB bfifent
of the el'ectrolyte, and the perineter of the

icodesterntfram thesgathodetaterialragd thraeaghadgtaument egllsctobe Anfrst
electrically coupled to the first current..coll.ector . .
BrNebiofvgY sE b sl et F BerfifleF Og i valio pteri, the
gefimerd ophe@1eirolyie antitisd péiimétands tholdsaRrtioh -lagf'Eh,Qhé fifsst
passivation | ayer has a via g(genl ng_. A secon S
passivatign laysr beipg electica]lp coynledita the distsuaant ¢ollepter and forming

] 0 [ ro he visa O i f
BB Gy sl g0 R SEH Aolld eftich eaid nERRT kilrf alipetor
The tfidt passivatiohilayer has & efayopeaing! rAISScoAd padshveatioh @ter is
current collector is the cathode current collector and
elestrically perpded tocthe second surrent coleqtprthsouslidhe yiaepening of the

I Lak. | n j 0 f

% R fion 1841 ot ehihihefl of S (R RR Nattery
kenstrugtien, the Sitst sunréracellecords thercathodlercnmeht codlettoe td then
the first su[face, og t he, substrate. A first

peroadl gurens colggfer isithe apQdeMTER OYeei8pl ed to the first
curre :

ot AR e e SRS by
compustsarsubstiate havisg apastsurfacd; end fisst enrrbafvdohlgetar om the first

openi ng., The first passivatj.on | ayer and the first

Ul theoPatcatsy ABRT ResS oo lavel ISy Sgupled o the firs
Ehigeiblivior #dKotrh®R3bAtIUeaRietal &5 mdtdl 36 AfindBYE ®fined area of
and a second current collector, wherein one of the

ther fanst eurent eellpstorcthe desttpasivationtlayerihgving aavia apening.r €he first

col Ll ector and e other | cat hode curre

B BEp fayBhthd (1 (b ilrehrotipt ARt S bsEAly spgjosed arca. The
betpary ati¢itiohdly Comhpde akathedd mlateriaDand & Secdn@darrentidoflbétor,
collector. An insulation |ayer is also provided that,

mdgeaimenc off thp firgand second suirert qollpeter isqpaamogde surremnisollector

I t ial -
FREER FAIERLaOAL GG PRGN T, GOLARNS P 4Bl
sepdtes the cathode tatdrat from, the hesderanighecdlkyeir. Amdinsulation layer
insul ation | ayer are djsposed within the encl gsed area

deAlPHRVISyd thid, tPRFaer WK NeARGTONYLE SAYSF. saPRTateh Engqnoge current
CYIEER Frdn? tH Bt iRde nldiEridiahl ﬂfe}’caﬁ%etc'uﬁ'@ﬂ{ é&ilef:ﬁppﬁ"hé @ﬁthode
a second passivation layer electrically coupled to the
setariadl seconderutrenbedliectony eledirodyty tayehend irsulapieniaygr afe disposed
tw?t?mg tlhrese%closed area defined by the first passivation layer and the first current
collector. The battery additionally comprises a second passivation layer electrically

coupled to the second current collector through the via opening of the first

passivation layer.

This unique construction of the thin film battery provides exceptional
coverage and protection of, in particular, the sides of the battery, by providing a

complete metal to metal boundary seal around the entire battery perimeter. This
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passi vation |layer. This unique construction of the
thin filmbattery provi des exceptional coverage and

wee@vae2ron of, in particular, the sides of theCT/US2009/000966

battery, by providing a conplete netal to netal
boundary seal around the entire battery perineter.

hi s| ayout prevents.adver enviro nt al. exposur e of
gL B et PR erisD B ehial B L PPyt A R gL non-
RicdyigRerathdt Weeld pravias aldirked 1ateal pathweS1s isérs¥t®ve components of
conponents of the battery construction along a

ittt betterioeonstruetion alorg 4 metal/nBRIERAIDERCREETI ON OF THE

DRAW NGS The acconpanyi ng draw ngs, which are

incorporated in and constitute a part of this

application, illustrate several aspects of the
i nvention and toget her with a descriEti on of the

embodi nent s sBRUEFDESGBIRTHONHF JHEDRAWINGSt he

i nventd . [ [ ' . ' [
for T o4l Ble (R Has AR o ik BibofHi (kR dofsitte a part
loitHieapplichtién, iiBustiateesebodl agpatts of tHeliav@itidvaant together with a
i nvention. DETAI LED DESCRI PTI ON OF PRESENTLY_ PREFERRED
dRssoptiveRf thermbodiments ferve £0 e¥plaip shepranciples phihe favegHon. A

' : . sl Wr?sd to be exhaustive or
?ggf‘?ér%pﬁ&t“ﬁg)ﬁﬁl\e/gﬁaﬁ@%ltsgg:fﬁe preci se forns di scl osed
in the.fall,ow ng detaijl.ed,descrd ption. t her .
our podis B BB iaRHisTAL YRRCRLAAREy Wkl Risabadiment of the

phatnttilgentionr eci ati on and under standi ng by others

-skilled in the art of the principles and practices of

the present invention can be facilitated. TERM NOLOGY

i j i thto
?&t@gﬁﬁgﬁ$§bgﬁrgﬁgﬁgﬁeﬁ§e%ﬁ@e erre]% S er)ld to
AMBODIMENII®I nati ons of two or nore el enents, at
| east _gne qQf which s a netallic elenment. The term _ -
subst 1366 dimnts che PE{SPYt m&%wqeacr{%é bﬁﬂyé pregiot intended
% Bé‘&%l{é%?ti\; to 1ithif (A8 iFERtion YO THE da%&é“e?fohhéhisbﬁ)se%in the
transforned by various process operations into the
deltiwieg detaded déseriptiami Bathend purposst oftthe einbodiomamats chosen and

nbodi ment bstrat.es inc|ude conducting material
AEtiehedE eoppahe e Ao ST Erara i b e Rk ldan the artof
kheSHincipl8sat BbradteebBE fifel fksent invention can be facilitated.

TERMINOLOGY

In this description, the term metal applies both to substantially pure single
metallic elements and to alloys or combinations of two or more elements, at least
one of which is a metallic element.

The term substrate or core generally refers to the physical structure that is the
basic work piece that is transformed by various process operations into the desired
microelectronic configuration. In some. embodiments, substrates include conducting
material (such as copper, stainless steel, aluminum and the like), insulating material
(such as sapphire, ceramic, or plastic/polymer insulators and the like),
semiconducting materials (such as silicon), nonsemiconducting, or combinations of

semiconducting and non-semiconducting materials. In some other embodiments,
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(such as sapphire, ceramc, or plastic/polyner
insulators and the |ike), sem conducting materials

W@ 2weho&s6 si | i con), nonsem conducting, or conbPCEUBING000966

of sem conducting and non-sen conducting materials. In
sone ot her enbodi nents, substrates include | ayer ed

y
strgrﬁ ure uch s a . core sﬂeet or piece of

QIR 5 qdslaxeTe éﬁ’““&?ﬁ"‘wuﬁ a5 ¢ fre P Orf%&'éﬁ n%?"al (such

'a§ ﬁoﬁ-‘?ﬁ’ffkfel Ql(ﬁy‘“ﬁnd(}fle tik C?r dHkerPop A8 %bé?ﬁc{eggﬁ thehad] eXPariion
cl osely matches the an adj acent structure such

4CSTE) that momwclpsrecb)c e@mhles thm @TE pﬁals adjecent ghueimssycirena silicon

l
R D PR R R0 D b Sy bbsFaBiARE s Tminated 02

SRR U inlatérial cHosere Foraste obricud RIXGbr thetrkiali da)uamawuwswhohsta%pper
l'ike), which in turn is covered with a |ayer

gluminim allhy eo¢ tlfednkeé,l which mmm isreoweeed; voith a éayabpf plestic chosen

har r| eis a
R AT T T
NOV e N elédtrol e $s é ﬁxaganal that Bordiicis@ecthicii lﬁb@al&wﬂﬁg lntdvement
charge) whil e being non-conductive to el ectrons.

ef é@ﬁ (¢-8alithiwm ioryhaying apesitive chaggs) vl erb&mwnawnalﬁew to
gl n AnNOGGiL A1 3k BF Gatf ?fﬁsg f‘&&ﬁcmavﬁg)ﬁl St GhY %%am%de that

ectr|C|sanraer 'S non nducting to
efe%panawdtby ansdledtrodyite. A dielectidesl eamateriabthacis noascaniwcting to
0 n sone enhodi nments, mat eri al. such a
[P%N“anc as» fgsexample.lastisy W@%@hgfa%ﬁme Sﬁ‘go‘%ﬁ“}ﬂvts a

fnpartertdl tsﬁEhg;pr[qpél\?gin%? M ad Bi8cthd %ﬂ@?hm@% %"i‘rfk fr $ithium

as a ectric when p ace ween two net
Iawydaij aesitbb LARONdpyses ank caalalsoi actiag a divleckricdwheroplatedt between

D EAAIEE B35 E0RPHr A AL, WA idarTas JA fons that can pass

ﬂ{raﬁgn heNPGNEIn &&u@émsédlﬁieﬁ{se&éme%)maaaé A9indulating
traces that carry signals and electrical power

plﬁsm/pﬁltvmer iayeamilvleatslcb haxting wiiting ga@qahg caryy signals and
ovver v aIIy et ween I of .traces.
BB 6icRl e oLk anf Hiesnal SRt SRy e B
wg@icgmﬁbme@mefsmacwcl udi ng trenches, vias and
contact openings, formed in a layer in the present

bat t erljredestn via opprinsrasised hereing is C}ﬁf@@ém inclideradl qpenings,

E}&tlucll %r?c%e rvléé agl cto'h g{ {)l%)e?lri@ah%lr& § H‘Jnst‘he -Bpe%ent

|ca

batt¢re ralévleulAecrcotcungllyethnfq;rwensmwémm 1@hoahmub¢ bnl@tte traditional
Hei ght or depth refers to a distance in a direction
Ny B@Sul ar to the major surface of a substrate.

The term vertical is defined to mean substantially perpendicular to the major»
surface of a substrate. Height or depth refers to a distance in a direction
perpendicular to the major surface of a substrate. |

The term “layer containing lithiated compounds” is defined to mean a layer
that contains lithium in any form, including metallic lithium, alloys of lithium and
lithium containing compounds. Exarhples of layers containing lithiated compounds
include the anode, particularly in.the dase of metallic lithium, the electrolyte,
particularly in the case of LiPON, and the cathode, particularly where the cathode

layer is a material such as LiCoO; that can act as a source of lithium ions. Ina
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The term "l ayer containing lithiated conpounds” is
defined to nean a layer that contains lithiumin any

wo oooafros2mel udi ng nmetallic [ithium alloys of |PEHUS2I09/000966

and lithium containing conpounds. Exanpl es of |ayers
containing lithiated conpounds include the anode,

pardicul arly in the case of tallic,lithium,th

B PObhtimsl eRE iR o BT ang ol e uchiafedy
tompeaidiode, particularly where the cathode layer is a
materi al such as Li CoO2 that can act as a source of

| i t hi Uk Bseddereim LiBOBF iefare genenabatortithium phusphergs exynitride
10l t it hi. .
AGHE oS RSP o8 bl AR s o

PiitesHeh an VEde® Ky inictdak €l Bthith e6r mlobilitfoaGosstharleetrbBrtd. |
POAN. Ot her exanples incorporate higher ratios of i
ni t r od@ Rraferrest eppodigentse thedayer (cpntaining litiateshenmpaupds is a
. t n e ' g
RS0 8 naF P Si PEELBESGRRIOAL BRRL . e
nkihdilindbattery is $nicialle castruoled tveithohhamanigbbuti withna cathoddyer

“present invention, the thin filmbattery is initially
i &L}nf%agf%w

SAR BRA8 @ SRRECR O ithinmARRY /P oL eharging o thinthi
e dﬁ@é}lt,gﬁéttaﬁﬁ lﬁhﬁ%fsgﬁt% bétwleBh HP érlrgéggyily&gﬁ?@ the anode current

chargi ng I's t m battery e
relledtdn to forim hm amodes pl at ed bet ween the el ectrol yte and

t he anod urrent collector to fo an anode, Lt wl.l K . .
be- undP i} Bowndersieod hap feonscasiest Ob e ReentiRpeibe eIy IRbuilt in
ek da +ottBHl dp” dohstr@tRInS whereBy tHRubSIALE B provided, in order,
construction, whereby the substrate is provided, in

orithea cathgdelrusrenteditegtor caieateorde, a odlideledtrolyts, amanmsigd which is
sol.id el ectrol yte n_anode (which is optional. durin

DRfibf Rufink I S dion T Bpf0 5 Aiceilbl
@olEcksY, akdDbheesibre chidpsalit HatdiAlsS GpEcHARY, thBtathode and anode
materials. Optionally, the cathode and anode may b

pranhegeavidad i@ & pide bypidsi aothar corfigiratiomf Alematiyady. the battery
. o !
A0 08 B e TR s SRBRLEH R, Lo e ame

o oollestenis tholdcaret oh thebéthen bbthattatenndjdventiht sabstrate.
of .the battery adjacent the substrate. This

dii GogtieBration 1§ les3 Byereddy recembordimer! whte theanede ihrmed
tuESn @ﬁ‘sﬁgﬁg' BechRdd Ttk éﬁgﬁg forifatigh ﬂgcerﬁ?ﬁ BBEdih{En s IR essitate
formation-in certain enbodi nents w necessitate
moorvenment ofahosted theokyth ef theytatteryotb dcbeminatiste fgrmasion of the

n of the_anode. Altern

%ﬁ%@ﬁ%@ﬁyf&% edaders dp bt rpe ﬁépaf%ﬁlaf@agﬁéi\ﬂgé bya' "
lamination process as will now be readily envisioned by the routineer in this art.
Turning now to the drawings, wherein like numbers represent like parts, Fig.
1 shows a cross-sectional view of a battery 10 that is an embodiment of the pfesent
invention. Note that the figures used herein are not to scale: the vertical thicknesses
of the thin-film batteries described are extremely thin (e.g., less than about 10
microns, in soine embodiments, and even less than 4 microns in other embodiments)
as compared to the device lateral widths (e.g., 1000 microns (=1 mm) to 10,000
microns (=10 mm) in some embodiments, and up to several centimeters in other

embodiments). Further, the trenches in some embodiments of the present invention
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| am nation process as wll now be readily envisioned
by the routineer in this art. Turning nowto the

waolc@nilogzse wherein |i ke nunbers represent | i KePEHUSR09/000966

Fig. 1 shows a cross-sectional view of a battery 10

that is an enbodi nent of the present invention. Note

that the fi.gures used.herein gre.not tg scale:. the

85 42080 10 PHFTOR BGISESWite: (His CrPRORImETt 3 Bt e ghows the cathode
QERERt DRECBF BeifX Idcafdllon thEsubstrited-As di&PaBiiRNa ARRHE 10
mcrons, in some enbodi nents, and even |ess than 4
wpnfiguratiomoitthh ghin éilinduttemynis specifscatlymoatestplated,tasovill be
device lateral widths (e. 1000 mcrons,.(s1 M) to
550t B htouttads Wi freesise "o P B SSIOME up t o

sever HatteAN0 B3 RHises hRuBIthEs 2@1&@@6’% FedtShrfadd?d. hRsome

the trenches in sone enbodi nents of the present )
iembedimentn sebsiateid0 BabputcYddrmicoons|(exthimier)eto abhet 1000 microns

CREEE o Teb FEL A B BRTRICTiGPRES iiomEBlaodiments)

&b 6ther ebbEMRNBEsUbRTthiePOriatlIugs Lpolymer Ialy"bln(ef.%'.,' Kapton) that can
battery is specifically contenplated, as wll be

baaeHyn 8H35 pyicroneor Wintieheer havi ng reference to the

B R Lo AR o2,

20 having a

ahd & madefrdf 4 condhtisie thACrial (suichns doppert Hiuntigin, hidkel, iron,
about, 1000 m crons gor thicker) thick (e.g., 525 or i
8ok, pilvaronatigm.gnolybdenupn meanganesesyail alhesarondyedye cqramics,

o r . i
Lo ST cfors S R lop AP TR LR TR, opd e
dike ) hnd sarhosémadorthateit doesrmtimigraltd iaod the cathods. Imembediments of
the first surface 22 of substrate 20, and is de from
Q‘%Hﬁ%ﬂﬁ‘&t‘!"\?%“%%ﬁhf’g? CRIEHR 50 %ct@o%é&s,at [ckRfss Aabout 5 to 3
Rliedak, iron, gold, silver, platinum nolybdenum
manganese, netal alloys, conductive ceramcs,
condudéiathagegmaterizd 26 (sudbras 1ghivm epbaliexidel, 1.iCaPs dithium

olycrystalline.silico n .he like.). and.is.chosen
B aglE oty B rof Ppsalat, e yamadipfioteds Hiiam Hckel
oRPIeJarEmE $ikeY is Idtatddl @s&iMiodetuABht llecoRDAOAR] Had aRfimeter
collector 24 has a thickness of about 5 to 3 nicrons.

28t Mized metad oxigles tier examplebose thai inelude bembingsiprieof the above

' i1 hiu nese.. Qxi Jithiumiro :
risTSRed ety THERL BARGE Rickel il xidk, M pls P e o fabricate
oxth@ées. dN@mbodinmenkedf the phedettifeendion Cadtiadan steriiledd has a
collector 24, and has a perineter 28. M xed net al

dhirkness of houpk P MECIoNRose that i ncl ude combi nati ons
of they AR0%Grrent collector 30 is also provided, having a first surface 32, a

second surface 33, and a perimeter 34. Anode current collector 30 is made from a
conductive material such as copper, aluminum, nickel, iron, gold, silver, platinum,
molybdenum, titanium, manganese, metal alloys, conductive ceramics, conductive
semiconductors such as heavily doped polycrystalline silicon, and the like. In
embodiments of the present invention, anode current collector 30 has a thickness of
about 0.1 to 1 microns, or preferably about 0.5 microns.

Anode 36 is located on second surface 33 of anode current collector 30. The

anode may be made from metals such as, for example, copper, nickel or aluminum
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mentioned netals), such as l|ithium nickel cobalt
oxi de, can al so be used to fabricate cathodes. In

wepdodisrent s of the present invention, cathodeP@EUS200€000966

26 has a thickness of about 1 to 3 microns. Anode
current collector 30 is also provided, having a first

AR and =161 Beredl o reodigl pf filiEeseDl taeps, anode

@Ethﬁf» h ﬂiwl&fé@sho%o%@@@@ B midtonsl AR eMb&diflent bff BB pr&ehtd,
lver, platinum nolybdenum titanium manganese

mmeatlomlamggl%% Mumtlaﬂxepmr@mas part of Hiumattierpeconstruction as

' duct ]
B B s tFaeont 8 epthafR RO Y Akt i cxafipre.
icomprisd #Nthidh ReRtafiihg Esthp &ﬁidl gitd Mod8B6h@formeliiiks Gk RBAe anode
of about 0.1 to 1 m crons pref erably about

that isonkzyerfdithiugemietal aﬁ@raase@nbiﬁ @mﬂntesm 2268 tlsé‘sﬁtsﬁ charging

H,gﬁlgeogﬁgr&g o Ce?!alglr %tgﬁlré 10 éltﬂ;grgl p§12$ areﬁlil El?e ngo the aR0de
aﬁwﬂn@uﬂ&m@érmm hichhis\wraphid. al | oys thereof. In

enbodi nrents of the present invention, anode 36 has a

t hi ckidesirobite laysr38 separatesihe cathede matezial 26rFem thegnods current
tcgl‘fec?(g-e}'g)e(géd Eﬂa%;/%%%{? gghvgﬁ‘%; a@tﬁséeﬁ@ 'Eﬁe&f&%ﬂg?i&%‘r %blh)és a perimeter

provi cons
Aanid embodiedntslof théipesaitiodntientelectiotyte kiybosie hamzi thi¢kaless of

y, faor exanple, conprise a |ithiumcontaining
ér@ﬂbngzmao 14a ababfodmissonss 1n epbedimeants ol the presentaRvggion.

f of;
EEab s B g LG WP o] B SR e
tetykeB8 snb@ﬂysiwitcsntalct with both the sathoélcmnn@onaitaamditheranodic
t he anode structure in ter such gs gerﬁ:g[witg.
EPEROTNS o Bl R BpVeTBel g dnathabei ot A SRR fags ns
Eomanct E‘l@ct%iﬁdﬁn%w&%ﬁhe es ﬂ)@ﬁ&tﬁ& AP efe@&glﬁ&@anamﬁ@e §§ohd

when present). Electrolyte |ayer 38 has a perineter

4@ni- $m\1de nb@unbmm@n of a pereupsadriamnd liqwids thriovgh which ions can

el ec er 3 S ess f fr m,about: Q, 1
BaSe LRSSt iTEnE e Ra b alTE St e B RaR 1y dnére or
hBH@éHchO@wnﬁ'rSg‘drﬂ @b HeSoh aY Rins 3Bd BREtrédd MaekiBRIBatQire used to
fromabout 1 to about 5 microns. El ectroI%te | ayer 38

gendrate shirentorithia erhattery aticeH. Hdectrotie layar hbaiay be made from any

RO heFRE s RPN R ORRRREN Bich Babl SUIME P blacs

etieen: ’yte oes no conduc

fillia & 6 thréphewkich NivhivineioaSbardgash iﬁaﬂoﬁirce‘kﬁf 11th1um ions and a
eI ectrolyte can also be a solid, sem-saolid

destimaHen 15 ihe HUMATR Gpnsus PERed- dhig Specifieally o eupfated that
\Qﬂhﬁ&y’teolgyc'ercﬁr}nay comprise one or more electrolyte materials, either blended

or in two or more distinguishable layers. An example of a preferred multilayered
electrolyte construction is described in U.S. Patent Application 11/458,091 entitled
“THIN-FILM BATTERIES WITH SOFT AND HARD ELECTROLYTE LAYERS
AND METHOD,” which is hereby incorporated by reference in total for all -
purposes.

Insuiation layer 42 is provided and has a perimeter 44. In embodiments of
the present invention, insulation layer 42 has a thickness of from about 1 to aboﬁt 10

microns. Insulation layer 42 is made from an electrically insulating material, such
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pass. I n sone enbodiments the electrolyte will be
substantially chemcally inert or non-reactive with

WO e@aneB2t® the ion or ions and el ectrode mat er PEI/ES1002000966

are used to generate current within a battery or cell.
El ectrol yte | ayer 38 nmay be made from any el ectrolyte

Li ]
LR oty SR STy D ARGy ot o e R D
INtichdsyétetOmck astHRas20isbrids, SMidhGiacted 21271 oM Qf7§9 6&1@'2770
a destination for the lithiumions is rowd

Seyacsi whiely Inojudes A7 erpch2 ER2; theed 738 velaich mo}ud@s RF3 b anda%7 37 the
PRX SROIPUhRR, (RAIR PIRO] foo ERE LAk YE R SHE IR GaogP 300

'St
e¥getpWhichfinelu@esefsasy EﬂSSTTQSYS Ay 2355 agd earidwelofhe? polymeric
construction is described in U S. Patent g_l i cati on

ma/tet@és ok as fiycloteng pragyctinembas BA23 BRI B2 G313 02257 amd3022-

i ncor porat% re@gggﬁ'déml n&@}ozﬁ%?efsgr a%jsuﬁﬁra%g%]g%ﬁ and

IWiISJJHO&lO ifiom DayweChetichlSCanpatiygl and Uﬂdcﬁrable&pbﬁy buehtag9001 from
I n_enbodi nents of the present_inventio

.Dmea@?rsﬂraﬂayeqr the like sInsoms; enbrdimenss, Wﬁ‘élﬁﬁl%ibl?u?r 42 ingludes
808} R Fprai Sup Aeuliodd Blae HPON Srfin TR Bl
GHicgn mtﬁdle pilmpnb%@nmhdn‘, bormi mtrzdeyeﬂramus cgmiqt; ori afleess metal

from HD S u 720 .seri e

ok R ete] D, hrTartide GretdlnsYDGH s, SRUOE el cxmitrice,
Whetdifl 8 metalis %ﬂﬂn%ﬁ&z indilif, ] 0L G il&Shlﬂ%%l(ﬁ)?lﬁﬁ
and 2737; the PI X Series which includés PIX

Rinkalgm 6 otlmmmamemlgormm suitghde EEO@lcsbmsdator vvinsuhltlon

| 2575 2556 j. th
L e Ped R SRC R BuE R sepanten B sl Supners
gbai’dc@%at&%%%d c3théde adrréiGofiéeter 24@%&1’1 @B 4Xddic components
e

m cal phot odefi nabl e silicones such as
\the 3Rerde mnwolé@m 3Prepehtimosnodn 8fi when pxmgahyf baitery UV
cur ab| eﬁ%ﬁ?é%lv%HSH ngg’rterélgm)v%f at SOL PR %ta{h%ge m¥terial
the |i Sone e I hsu I'on ayer

ipBitmeress Osﬂ&tﬂilytmpéﬂmﬁ&i‘ eo | eﬁidsmﬁil@tﬁbrﬁl%yéﬂ peridisterom. de,
Li PON, al um num oxi de, ymer, silicon nitride,

?aw‘taélﬁn ARAPRS A5 ea@rlbeémn ATe madrefromegongnetivednetalst sucas

I r
SRS ol O e TRl SHbh, i oA P Sl
piﬂtmhmmnmllyhdenmd; mlangatnlesa, memzdlalllbyi icondudtive @arautits, conductive
ni opi um tant IurCE( or. ot her, suyitabl E‘PmSt al, or, ot

SETR AR ISt Suehy 45 igavily, doneskaotyery Raling 61l g, and the ke, In

embodiments of the present invention, passivation layers have a thickness of from

about 0.11 to about 5 microns. First passivation layer 46 is electrically coupled to
cathode current collector 24 and additionally forms a continuous metal-to-metal seal
48 around a defined area of the cathode current collector 24. In embodiments of the

present invention, the first passivation layer 46 and the cathode current collector 24

(or anode current collector in alternative embodiments of the present invention) are

sealed With a metal-to-metal weld that has a width of about 20 to about 30 microns.

First passivation layer 46 has'a via opening 50.
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| ayer 42, together with electrolyte | ayer 38 separates
t he cat hodi ¢ conponents (cathode material 26 and

w@aiobaa7€ur rent col |l ector 24) from the anodi cPCT/US2009/000966

conmponents (the anode current collector 30 and the
anode 36, mhen present) of battery 10. A first

passivatio .e.4 eperally.oyverlies at st the

Cat hodwehi Risr A PaRerols castriSicppeleg fo anfiagreRf collector
40.thRigh visePenlngD bRMET pRENhIEH ﬁyex% Passi vation

| ayers "as described herein are nmade from conductive

met al dn asml@ﬂqrra@ embodimentchel ficst nsmﬁaqm&.?e(rf_ ith¢ amadelcuarent collector
D3R B Gl B ey s 2R Pup e e second

Cp@m'&aﬁoln\lﬁiye@ 8D @ e166tricEIPNEdId D tﬁ@ﬁﬁ&ﬁ'&dﬁ‘éh@é&leéﬂdﬁ BO@% the
heavi | d ed polycrystal line silicon, and the |ike

liﬂrSté ﬂw&%&@%%@@g&wWﬂyecvftmt@nne@a@mavawtm layer
53y %t%rrﬂ@%ft §P§sma?%ﬂq§ergf3 agyercaogl%grglg& rovic{%gaqgloft&rn%g a

m crons assi vatl on

Gingd wdtal Ihyéﬁérht@;@&fdﬂitﬂz&fﬁn leydrla@ain@randde @ftfent collector 30, with
additionally forns a continuous netal -to-mnetal  seal 48

arbieAreny serratinanfdhe thusiormed metehlayer inter fishpassiprtia fayer 46
244 idtBnSiadi gggﬂlaﬁﬂgﬁ?;epg%present i nvention, the first

passi vati on ayer 'he cathode current coll ector
24 ( orTherbatierycldr is prdferablyt faether priomidad wathrat éncepsulating material
od ments of the reseg% i nvention) are se

d with
PBhF SeeondBssivarieh daeh 3¢ 2R ther GoTRpaCHfS %fﬁgagatz%“vt dhe
Qér#%uﬁgom&fegﬂz?ole G bfer gf?@%{e\éﬁai&/zgﬁﬁé Xﬁéteﬁ?ect m & Eﬁqsﬁre to

i ng 50. Second passi vV Is e
Mnufpl\epom, oxygengd md:othneecnwmkﬂeatai oont3@irtantso Ugthivman partlcular

t I 46.
SRR with oiteh ElenRet s andontibundy fecabishih fip patter
%Bﬁh?SnéiM eade saRltheab Rkpfird fo e'mhsﬁﬁeﬁﬂapélhmeﬂ@rmblb@hery
first surface 22 of substrate 20. The second

warsifugtion shouldibeisobed §0@I the putsisigIworldoaftes Ipe@rlucuon lo& the

n QYT Iect Oontheflr face 3 '
BRBHS, rhe SR et P oy Sy el ibn BErsdifpiCoarery, and
pamaltar Bcdnébigdtidmdwith Bh&ipbEIgiiGH B v@@8§dvaatwgedsusl aptR final

53 may be conveni entlg]iyprow ded by formng a single

ﬁﬁmsullaa%matﬂﬁla! pisfeablyris an afganic matpdal ag2 salmnanmlwmlde

5)5}‘3{)}( oth slu‘(?l? é&{%{?&g as . sHi‘sst?éil Qf?&%u 8% %%ﬁi%ér? e ﬂIe present

orne assSl va

Iua;eﬁtloﬂ&naaipiulatlhg mmduaﬂtsa tbﬁkﬁes\sai ahmnt Bayeo nﬁ&onﬂ'hﬁl an
battery 10_.is preferably further provided wth_ an
@W@gggreﬁnépf DRgSeB Inyention, érﬁ“@h%'lt%'@}ﬂ?fds pilisen piffide,at a

kiR¥Eless 6f At 05R6T MRAARRNGRIcH FbvilBEadiidRi KermldiR protection

and is compatible with integrated circuit packaging materials. This final layer also
serves as something of a physical barrier to abrasion and handling damage:

An exposed positive contact pad 56 is electrically connected to the cathode
current collector 24 through-first passivation layer 46 for attéching one or more
electrical leads thereto. An exposed negative contact pad 58 is electrically
connected to the anode current collector 30 through second passivation layer 52 and

intermediate passivation layer 53 for attaching one or more electrical leads thereto.

10
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encapsul ation is desirable in order to protect the
battery materials from exposure to water vapor,

we@ongaes27and ot her environment al cont anmi nant s. PCT/UR10091000966

in particular reacts readily with other elenments and
conpounds. Because thin film batter conponents in are

sensi tive t ure to enviro nts

pat ¢ oY 8 shBpAIR gl BeseaY i BERY WReas FERE Etpote Surrent
Qull&dtste2Meutinds afidteral Powddp) 6008f Bk bhfiérybaid B Yposifih€ contact pad
extra protection afforded by the construction of the

Pbasd the nngative gontagi@ad A8 e on eriwidhinithe deftsidriatera :bowxdamy 60.
h
GBI B0 kel SRR LBRERY Soutpd] e ocaed o

Fdiﬁt}%rared atdve theéstdthede) énodeQinll ielceBlytEpateyialy ped k& hatSisiGlie not
gner as di scussed above. In an enbodi nent of the

rboverthese materialsnc ABisus heqanse thadeeqess obaftachinglenelestrical
| [ f .
g)e:aéigcgfr?]?ﬂvioﬁ\\llete ér)] ﬂ}%l(!yl %r?@ﬁm &&l?aaﬁﬁg@ga{@ﬁ dielggiﬁg the point
of aitacitenat a thl ckness of about O. 5 to 1 m crons,
whi ch _provi des additional hermetic¢ protection and is

conpatl? BPTBe fmPRdimangy th Rattent oidhe invsaERAIcHles a getter layer
I

CRUGRORRE A HCT Lbef Ryech @4 B fled T (0% 1T, OSSO0 and s o
Aayeettposantepdad toi react sdtit ercaddsqrbcht st enesdoaqionientadf] aydeleterious

ol? nnected . to the cathode.current collector 24 tﬁlhﬁg
phbsianes s the ey irgpmentfe Assig 1p BFGVS‘EW%H’ﬁnﬁHa%%O% pisr layer
%Bl%‘é dd1&BtohsCRBStahEL FEE Exanfiile, e%l@?é‘%nfh%ﬂﬁ ki¥iGR aAGium,
pad 58 is electrically connected to the anode cufrent
bospbotavs, BOiunt echigm, sehidinom, pamlwatzmnniuayelﬂoys 2obaloxide,

e R M AR S A G R

Wabs R bxy Qﬁi‘du proBaiv 18verobf the®agiakynode current
col | ector@& de r?es a Iatg?:r al boundg[tryh 60 of the

bat t eAs,canig sedie ﬂpégmqilv eorsiction obthe tie fmubatteey provides

PR YR AR oP R R, 05 S5LA 0

¥y ennelisnegiet iavcindandefined Afed 0P theddathddecaitest ameatod g4 ahd
t he area abhove the cathode, anode and el ectroly

fRrmsra RIPScHs shawlder oxer the cathede weteruabeqtr@%tera%%\ﬁéecmb% |
BB eng A BT P SR T A IR avers
emkmmnaiggpmmreof aigss ofialfjadent mj;tdl Iaﬂd pon-nietalflayers that would
atta h

E me enbodi nents, the baté{g of the ,
PHOMR S Gre ifrabion Way i 165ITIVE GRMPPRRIKS @ fulpttery construction
g%ggrmétiyﬁn_fngtaggﬁgrf@el y described in U S Pat. No.

and is a

The battery as shown in Fig. 1 can be described in another way, wherein a
thin film battery 10 is provided comprising:

a) a substrate 20 having a first surface 22;

b) cathode current collector 24 on the first surface of the substrate 22;

c) first passivation layer 46 electrically coupled to the cathode current
collector 24 and forming a continuous metal to metal seal 48 around a defined area
of the cathode current collector, the first passivation layer 46 having a via opening
50;

11
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| ayer that is intended to react with or adsorb at
| east one conponent of a deleterious substance in the

we@poovnaesnent to assist in preventing penetratiPCT/OB200$1600966

barrier |layer by the del eterious substance. For
exan‘pl e, a layer containing titanium tantalum

SRR 53t vl Bshe ool cplgptor 24 define a

lpvAerany &%los%@@ké#“’ﬁiéltfdtt%ﬁa 10°4ddifiéhal lyeBmpriBed€ used to
reduce transport of water or oxygen through protective

| ayer ¢l) of cathpsletaatesaly26; As can be seen, this unique
constr ction of thrg battery provides

pr ot e& |a8r?n8?iec'1“ﬁe :gf’p?cg?lréadr’mthe sides of the

bat t erfy anRgeddis® the first passivation layer 46 is
seal ed around a defined area of the cat hode current

col | e@® o dertrphytedaiensd8hp p@s@elwtwleywﬁea@rratlng the qathode
ir%tté}(?aq26%ﬁﬁea4noﬁg hr‘?@&t% 11§c§or Ggjrolyte pef" et er

nsulat1 on a er 4. Thi

confi QlDlrailtlhﬁﬂatﬁHrﬁlﬁ?é}tQ mﬁsﬁ@t]@myémmwgeﬂier evifhoher e
of edges of adjacent netal and non-metal |ayers that

wsgiralygs gyerdis saepataﬁles thq anode surrendtopliagior 30 Fepsthe icgthode
md aFJa;T 98Lid ‘ﬁ{e {at&?oc*%actuhgfé@e’ coqgﬁl%l' gﬁ’ CtI'hQ @atﬁh&’@%a&:rlal 26, anode

non-netal Inte attery as s
kugentlotectons0, damubl}be thyen3 &arat insulatiory Jayed 2 arerdisposéd within

sty faliery s dehaed bl eus: pass VIO By RoSiIRG Effbo ég&r?er_’t

cOlitgstr 24 on the first surface of the substrate 22;
c) first passivation |layer 46 electrically coupled to
t he catshwied ahoveeartode 8blietcated 21 secndfsurfiatads. aIn an

conti,nhuo tal to. netal sea 8 around def

DR R e P past i Ep g, pais: Jocls Agp IR HpYIIEa B part of the

BQ&&?%@E&tﬁfétlbﬁﬁ?fnaﬁﬁfaﬁﬁl‘{éd‘ g{n&hﬁéleﬁa&aﬁﬁerﬁgthé Qatho8E Riaferial 25
irst passivation |layer 46 and the cathode current

oAy, Egtesample, @I@ﬂpme @l@elrm centhipingednpandaznshanoin g6 is formed

batter 10 Lon

b fthe Dele et b B RABPLAERL aftraRr 5T By bagiery by
@ﬁ@@glg&ﬁebg)e@n el ectrolyte Iayer 38, the electrolyte
| ayer 38 separating the cathode material 26 fromthe
anode Thabatery 10xddiianglly sompesrs a second passivation layer 52

electrically coupled to the anode current collector 30 through the via opening 50 of
the first passivation layer 46.

As noted above, exposed positive contact pad 56 and exposed negative
contact pad 58 are electrically connected to the cathode and anode components,
respectively, so that the battery can be electrically connected to a device in need of
battery power. In some embodimenis, the device in need o-f battery power is a
circuit. The circuit may optionally include one or more of a pfocessor, a memory,
and an input device, an output device, and an antenna.

The contact pads are attached to an electrical lead by any suitable connective
system, such as wirebond, solder, connection with conductive epoxy, etc.

In an embodiment of the present invention, an apparatus is provided that comprises -

an electronic device; a thin film battery as described herein; and a housing holding

12



h) an insulation |layer 42, the insulation |ayer 42,

together with the electrolyte |ayer 38 separating the
w@ewdaos206 rent col |l ector 30 fromthe cathode nBCEUSZ09/000966

26 and the cathode current collector 24. The cat hode

mat eri al 26, anode current collector 30, electrolyte

RS ek A B RS ol oS REBTR e i
lpawer toAfie BRetrétie derichode current col lector 24. As

noted above, anode 36 is |ocated on second surface 33.
| n an Aehaitsay egecorstanewith teespresent dosoniption waa peepargiandstored

; i ni.tial,l id f bat t.
bt bttt inc s Fher B BS €. e $aE naRAA! e ape el The
Gatdt) Hous ot §tbkedlin 43eARY padl@fe S% 38R RenGOREI re§uifed for such

l'i thi um contai ni ng conpound,” and anode 36 i's forned as
hatteriosi Wdtennothaget thatbatteryawasaghargedfantdifourid o esfully farfotional.

ly of the b by, char qi b . The..
ot ¢ or  RGCerRs ABA AT wRtsh PGl Selalf pRehhes aiios
hAKSS othervabembiichtedl |A1] paemk Sshtdn® appIecations n@lﬁﬂihg!iﬁovisional

col.l ector 30 through the via opening 50 of the first
ppBRlidatians)osnd mplieata s cied hereivarg iaspeporateg by adfeprnse @b e

SRR A DB AL o Bl

ofthiednedition MasPRMd dstiibedstsy thivadochii@nbigdvie@eyn Sétfolk in the
el ectrically connected to a device in need of batter

bRIReeing descsipHan.c Ko th browdsrsteads hgwoyerethahwhie gagicular forms or
Qﬁ’ﬁ) 8%1¥enPs°3¥etf1e invefition Pﬂé’ teen }—lhﬁtrﬁfeﬁf:%ﬁoumo&ﬁ&t%ﬂgl ihé’luding
I'ncl'ude one or nore of a processor, a menory, and an
nrydificatiens teshape) and aprahgaheant o€ pares) dndithedilteg tarebe hiade without
cont act pads ar.e gééached to .an el ectrical |ead by any
departing Bomdhe apirit gRd ssppe Ofthednkention: wi r ebond, sol der,
connection wi th conductive epoxy, etc. In an

enbodi ment of the present invention, an apparatus is

provi ded that conprises an electronic device; a thin
filmbattery as described herein; and a housing ,

hol di ngt he el ectrical device, wherein the battery cel

is within the housing and supplies power to the

el ectronic device. A battery in accordance with the
present description was prepared and stored in an
uncharged state in a chanber at 85 C. and 85% hum dity

for one week. The

13
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a T4 aClfhb§Omatd?lal REVIRE a

battery was not stored in a seal ed package, as is
conventionally required for such batteries. After

wat@pwagRje t he battery was charged and found t oP@EUS2009/§00966

functional. Al percentages and ratios used herein are
wei ght percentages and rati os unl ess ot herw se
i ndicated. Al patents, patent applications (including

vi_sj-onal | jcations), and publications cited
B&?{é\lﬁisa&g'b‘llﬁ%*%r ated by reference as if
i ndividually incorporated for all purposes. Nunerous
h ntages of the invention neant
?bqﬂg %Igg%ﬁag&%c%%ﬁ%?docunent have been set .forth

in tha)fammgtmtagaviﬁgarﬂrpttgua@ceIt is to be understood,
however, %hat whil e particular forms or_ enbodi nents of
1

the i M ehbiiSberrFEng éolé@éw qn the Sirst sheface Qfthe sipstrate;
modi fig z%é&% cubrBird AHeBQr H%\gl{éé Hf@%et’sﬁf}ﬁcé %glszl;@eggmetgp Wherein

arrangénment of parts, and can
whe bbthe foretmdtsecund cunrent balestuir is 4n andlecanpet wilettoeand the

i nvention T 1S MED IS 1. Athin filmbattery
@g}%pqasgzaﬁf@o ea‘)“”&“%%@ﬂoéte having a first surface; b)
substrate; c) a second c% ?’grnﬂt:nlage&trégétgﬁa%gl\%ﬁﬁlapgelhg%cated

fonrtlssftcahwdeamereamw:cm;rl met er, wherein one of the

o et R B b be e oSS
cathb&& @feriaflfrom thabhGEecuiRheEdIRlctdpavi Nng a perinmeter,

the cathode material being |ocated on the cathode
currer) ap omsuéetuonrlaye@)ha'amg@l pseinretdrythe insyasionHaydrrggesher with

R e o e e s bR ERPRL A Bt roripd3hode matera

laf@ tHeadatlvde lcadtent dodeetog a perl meter, the insulation
| ayer together with the electrolyte |ayer separating
the adb@ lrétLRaﬁ%M@tIQ!b’laV@cﬁe@PTaﬂV@Nﬁftl}‘iég lengidhe mléeﬁeapf the

%Qtﬂo&@ﬁlt fé?l{ah ?fgeey%&ﬂﬁ%cggéfatﬁ? eiegﬂ‘&lgf ahd tf ;Ie:rﬁr?ett?r ({fﬁlée insulation

passi vatl on y ove I’ ng at eas

peter, k¢ first phssiviation ddyleo Hemgateetrioally cbisled &y thedirstrcuedent
th electrolyte and the erlmster of the jnsulatjon
caljstor gnddormipga cgaggv%&m% toayel s5ak argurd @ definadareg of the

pives! F&hFr@ntt Q1b8Sr, fthd ﬁPsrtTétHng\%BBn F—SJ& RERE 2 Qrgrzd?ﬂeﬂf ;86 &

cont I nuous net al seal “aroun I ned ar ea
of the) asecond passivation layer electrically coupled to the second current

collector through the via opening of the first passivation layer.

2. The thin film battery of claim 1, wherein the first current collector is the cathode

current collector and the second current collector is the anode current collector.

3. The thin film battery of claim 1, wherein the first surface of the second current
collector is substantially parallel to the first surface of the substrate, and wherein the
second passivation layer is electrically coupled to the second current collector on the

first surface of the second current collector.
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first current collector, the first passivation |ayer
having a via opening; and g) a second passivation

wo ayenoelectrically coupled to the second cur rBEIL/US2009/000966

col l ector through the via opening of the first
passivation layer. 2. The thin filmbattery of claim

f t t collect the cath
* ZurtheThiR i St OESIaR o Bebiine B Pasvatm et by ejeeted

tehn B6IRRE awﬁrnam nfcRél %hogold%uvzh%létim& fidigpdRatiner y

of claim1, wheréin the fifrst surface of the second
mangensse cobtabaliays, ¢andyctivst cenaish hyd penducties depsdipedycrystalline
fi,rst surface of the substrate, and wherein the second
§H§§ vation layer is electrically coupled to the

second current collector on the first surface of the
second current collector.4. The thin filmbattery of

S dihethin filebatiery efaim ﬂ,sﬁurtbars@nwmsntman enrepsulafing material

ESﬁrg&ntdEf {he%n RS e?g &Hg]hn\lill egﬁgsed f{rgt Udn agp#)?doys

, i Cal
Q(H&dwétly‘éenﬁdafe’drfb tise ARtcwesd usnec«@f fdp@esthing one or more
pol stalline silicon. 5. The thin filmbattery of:

¢€los rﬁa leads thereeq, 2nd haYingian gxaweéﬁe%wlﬂoataph@aw@@m%uy
%Uﬁﬂe%fé@qb% {etégn& %“rpenft cl)mc?(ﬁlfbf htfach \f"n[?&e %g:ctrlcal leads
e ct pa ec

EXPOS irst con rica connecte
tthegetbi r st current collector for attaching one or nore
el ectrical |eads thereto, and having an exposed second
contact pad electrically connected to the second

| egg‘gq§‘ﬁ%H l%tte%f 0 Tﬂéin?ﬁt»@ﬁé}k@%g Bfea Of tHEDf“r%t ﬁlr?éfﬁ Eblfkor

er et o. in fi attery of almb
wlaBnesi anlateind banedarp of theebaltuer}s tand therfent anclodet et amtact pads are on

defi. a e un of the battery, and the
of ™4 “hW&dlé?E ?)‘L@te&%ﬁ% al%pf/ads are on or within the
defined | ateral boundary. 7. An apparatus conpri sing:
an el ectronic device; a thin filmbattery of claim 1;
e?ndﬁlaammm@nmmgig the electrical device, wherein

t he baatt?cﬁr gield ICS wi thin the housing and supplies
power P S THEME € Foni ¢ device. 8. The thin film

batte@MhﬁﬁﬁEHEmﬁ&ﬂofMﬁﬁﬁ¢{ﬁulhe cat hode materi al
conprises a |lithiumcontaining conpound, and a |aye
of | i atoysinedoldingiihe elestrigal devireavhercinshe battery cell is within the

housing and supplies power to the electronic device.

8. The thin film battery of claim 1, wherein the cathode material comprises a
lithium containing compound, and a layer of lithium is formed as an active anode
after assembly of the battery by charging the battery.

9. The thin film battery of claim 1, wherein the electrolyte comprises LiPON.

10. A thin film battery comprising:

a) a substrate having a first surface;

b) first current collector on the first surface of the substrate;
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after assenbly of the battery by charging the battery.
9. The thin filmbattery of claiml1l, wherein the

webk®@enesaret e conpri ses Li PON. 10. A thin fil mpaEr/us2099/000966

conprising: a) a substrate having a first surface; b)
first current collector on the first surface of the

substrate: c) f.irst passivat.i | ayer, .el.ectrjcall

coupl & st Rasevifan BOGTR R ATD R of ikt §fpand golgctor and
GO inp W RUAt MRS mdtal toRieM] sefArod ddindd dedal dTeHe fifseBurrent

of the first current collector, the first passivation

Icalleqtom thei firgt passivatioplapenhpyingeeyiaiopening; fir st

SR 3 YPGB oy SRS bt R pencrt

afielotddodrad;l y conprising: d) a cathode material; e) a
second current collector, wherein one of the first and
shecpmeraddidonallysompgisdie: i s an anode current coll ector

and t o%atﬂ?({deirﬁat@ri at hode current collector; f) an
e

el ectr I@ ayer, the electrolyte separating the

cat hodg awtend alrrdnt osllddisr, ®hadm @ierofehd fiesdhh@séoond cament
an insulation |ayer, the insulation | ayer together

\%U?Ft?ﬂé ap pRde rTEnbCqligptar agd herotherig acadiods gersent collector;
curr egie aﬁ%ﬁéc&S{ﬂ{: I FP e Nectfod g%?ﬁ%fgltéetﬁb %thh?g?frlta{k?‘ial from

cat ho curren éctor,; the mat er
slecannde currergreblleatbt;@ador, el ectrol yte | ayer and

i nsul ation | ayer being di sposed within the encl osed
ar ea &&f%&ﬂﬁl ny IRt fhegps %&%ﬁ%&rit%ﬁhth e plecialyte layer

képapdtifpUht SRSdeCQ@irteREEAectdr %nma_tetcﬁ{wéﬁ%érfa@ 334 B cathode

conprising h) a second passivation |layer electrically
coopitedlledot,he second current coll ector through the

i AR el A P BTS2 B erbhipeMfon tayer
GeinkRINposad WREInQhe bfclbdd H#é Fmed by ihehitst pAshvabibR laydPand the

t he second current collector is the anode current
&isst|camertrcollector;

the battery additionally comprising
h) a second passivation layer electrically coupled to the second current

collector through the via opening of the first passivation layer.
11. The thin film battery of claim 10, wherein the first current collector is the

cathode current collector and the second current collector is the anode current

collector.”
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