Description Title of Invention: M CRO ELECTRODE ARRAY PACKAGE USI NG LI QUI D
CRYSTAL POLYMER AND MANUFACTURI NG METHOD THEREOF Technical Field [1] This
di scl osurwonrelot7esyst o a m cro-el ectrode array package uPCHER2009/@uisd
crystal polyner and a nethod for manufacturing the sanme. Mire particularly,
this disclosure relates to a mcro-el ectrode array package that all ows

el ectrodes and signal processing W ication nodules required for
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thereof 1 par £ 1t dstIgouTe e PRemis e BTk sarshef godid Tt iR ng

el ect rodes slipolyineerbed b matlamnt fed mantfactuiiug g saoei Blerd partieulhby) ghis idiselostrhey
have to be el tcal ly i f i

mor st ure ana "Tas 4 h iR S AU R HIBH: depMaR Y e
such as pol yiand demamdicpterymedelearegduised s pealizing seasorhand neugal peostietics orheent |

and thus are ykddo} @%ﬂg"tirh@%ﬂe ﬁ%&@éﬁ&&ﬁ-bﬁﬁgﬁfuré RRFBNCIGHIRLARSES,
liquid crystal pol%mers also referred to as 'LCP'" hereinafter) capabl e of

resisting ag&§iad forBappfagiuyise di5eMSnnent have been used as micro- el ect rode
mat eri gps. However, because such LCPs have poor processability, there is an
i mm nent need fqr a noyel ,nmethod. [5] Encapsul ated packages are required
for insulati ﬂb‘«l(ﬁ?ﬁf%ﬁ&r& ng bio-signal recording and neural stimulation
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di nens are's y resistan noi sture or 10
D scl osur e ofredording pidbsiTewhmigedectRdeb|adsp referred to as 'micro-electrodes' hereinafter)

and encapsulated packages thereof. Particularly, since the bio-signal recording and

stimulating electrodes should be implanted into living bodies for a long time, they have
to be electrically insulated and protected from being damaged by moisture and ions in
vivo. Conventional micro-electrodes using polymers such as polyimide and parylene
are susceptible to the in vivo environment, and thus are limited in their applications.
Under these circumstances, liquid crystal polymers (also referred to as 'LCP'
hereinafter) capable of resisting against the in vivo environment have been used as
micro-electrode materials. However, because such LCPs have poor processability,
there is an imminent need for a novel method.

[5] Encapsulated packages are required for insulating and protecting bio-signal recording
and neural stimulation devices or other electronic parts from moisture or ions. Since
encapsulated packages should not adversely affect user's daily life after they are
inserted into the user's body, one of the most important factors to be considered in
designing the encapsulated packages is dimension. Therefore, there has been a need for
packages that allow easy modification of dimensions and are strongly resistant against
moisture or ions.

[6]
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[7] Provided is a mcro-electrode array package using a LCP that sol ves the
abovenenti oned problens in the related art. A nethod for manufacturing the
m cr o- el eWOROUN79875ay package is al so provided. [8] Sol RCraR20@/@rzBI em [ 9]
Di scl osed herein is a mcro-electrode array package including a

m cro-el ectrode array conprising: a substrate section including LCP;, an

el ectrode seqtd@ihieql Pe6bidid and transferring bio-signals; and a cover
section_ insulating and protecting the el ectrode section and inc|uding LCP,
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oper ati ons, uhéreyveausiisigadhersdgkaeon el ectrode patterns fornmed of netals,
and ar ot tixe-efficient. .In addition, the method disclosed herein avoids
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[11] The method disclosed herein enables manufacture of a micro-electrode array package
in a stable and prompt manner. On the contrary, the processes of the related art have
disadvantages in that they include long-term plasma etching operations, thereby
causing damages on electrode patterns formed of metals, and are not time-efficient. In
addition, the method disclosed herein avoids a need for forming an etching mask
pattern and plasma etching operation, and thus reduces the time required for manu-
facturing micro-electrode array packages. Further, the method disclosed herein uses a
single material for encapsulating micro-electrodes and other sections so that the
assembled sections are not exposed to the exterior, and thus may be advantageous to
achieve high-density multi-channel systems.

[12]
Brief Description of Drawings

[13] The above and other aspects, features and advantages of the disclosed exemplary em-
bodiments will be more apparent from the following detailed description taken in con-

junction with the accompanying drawings in which:



related art; [15] Fig. 2 illustrates agwethod for manufacturing a
m cro-el ectrode array using a LCP according to the related art; [16] Fig. 3
is a sectwornalo/ozpss showi ng the mcro-el ectrode array pRCHacR0@i®essdi ng to
one enbodi nent disclosed herein; [17] Fig. 4 is a flow chart of the nethod
for manufacturing a mcro-el ectrode array package according to one

enbodi ment  di 364 osgd sB&fdalviel kBbwina® mRrd-SledirddeOitaGhatkagRlacd@ing®s ted f or
manuf act uri ng%l& glgcro el ectrode array package according to anot her

enbodi nent d Bd herein; [19] Fig. 6 illustrates the nmethod for
manuf adidr i ng FEag.# itlngraésorme bde farmayfpaoikegemaceetedirnde armyonsegenbGHi nent

di scl osed hergifiind 8 ie2Qhichi g 7 1S a perspective view of the
m cro- el ect r ode aIPg %g’ e according to one enbodi nent disclosed herein.

[21] Mb&@ for Kige lﬁﬁ\ﬁéﬁtqn@hwm@]w%ﬁb@ BigoetsBalmErsPaskwaicrording to

descri bed mbﬁeﬁﬁbb&nﬁﬁf&ga@j&qﬂé{\ﬁth reference to the acconpanyi ng

drawi n ar i ts are shown. This disclosure may,
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enbodi nent s a term nol ogy_used herel for the purpos
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of thig20li scl agglreis aAsrsps@tieRedve bNthe tofierosélagtddaarh P pidag@accor@hg tddid "t he”
are intended t i.ncl ﬁge t he Iural forms as well, unless the context

clearly indi€ 8‘31 ]rg%‘)%eéi “dft hernmore, the use of the terms a, an, etc.
does n¢2ljdenote a limtation of quantity, but rather denotes the presence

of at | east Of o t fe nced item It will be further understood that
the ternms " mﬂesfgg.}lﬁgrﬁw&p "Q:‘brrpri sing" or "includes"” and/or "including"

when ugea| i n tHxespipgembbdiatenamowspatbd &esbh&dﬂh@@&ﬂﬂﬁhﬁ%m&ﬁﬁt\eﬁh fegatnrees,
erati ons nr;t thlstt do

regions, int %(?ﬁle abcom%a[%lgingocﬁa\g s, in 8\7h1(: exem liar}/ em%odlm tnﬁ %ne LAk

not preclude € ‘pres nore o
regi ons, i nt dgelosyresnaspboweyser et amb@;edehemryt@ffemmtnﬁpunem@shoawdﬁmlbe groups

thereof. [24L,\hesss &Etg&m $e &&Lbl&ﬁﬂem@ddhm&ﬁwaf&ﬂtmle% Q&tlﬁe?%@é cal and

scientific terns use rein have sane neani n as_comonl y un(?er st ood
by one of or @XefaPRIYsENbodimpgnts peeprevided sqpfhpy thtﬁéilf'rcmsslf?e\fnlm‘dé@r@p%an hat

terms, such asmbhesandeill R8N doRv&PIMEREdH: A8 disclosure to those skilled in the art.
In the description, details of well-known features and techniques may be omitted to
avoid unnecessarily obscuring the presented embodiments.

[23] The terminology used herein is for the purpose of describing particular embodiments
only and is not intended to be limiting of this disclosure. As used herein, the singular
forms "a", "an" and "the" are intended to include the plural forms as well, unless the
context clearly indicates otherwise. Furthermore, the use of the terms a, an, etc. does
not denote a limitation of quantity, but rather denotes the presence of at least one of the
referenced item. It will be further understood that the terms "comprises" and/or
"comprising” or "includes" and/or "including" when used in this specification, specify
the presence of stated features, regions, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addition of one or more other
features, regions, integers, steps, operations, elements, components, and/or groups
thereof.

[24] Unless otherwise defined, all terms (including technical and scientific terms) used

herein have the same meaning as commonly understood by one of ordinary skill in the



di ctionaries, should be interpreted as jraving a neaning that is consistent
with their nmeaning in the context of the relevant art and the present

di scl osurwQ 20r0h798751 not be in terpreted in an ideal i ze®#COKR2eI0ys5B8or mal
sense unl ess expressly so defined herein. [25] In the draw ngs, |ike
reference nunerals in the draw ngs denote |ike elenents. The shape, size
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26] Fig. 1 t | ectrode. Kk
e L Ry P RGeS IR R T e R PR BB,
art, an encapsuhaged tpavkegeohtavicigvaet at tndticpraent dgsossius bndwilsngrizl in- )
processing apg fé?é@?ﬁ%h‘hﬂéah%h AUV @&?Ja?E%ﬁguﬁlﬁssaéx%fksﬁge?ﬂeﬁhéa d}?eq'tﬂﬁl uni t

her ei nafter) erein is connect ectro %vvay of
a feed{Zhr ouan therdErayiekdge rierange puaeids inghedigpings dgpote ke plementst Ehe al

and an exposeggaRasite Afd febRnf, Qlﬂd'tﬁﬂ'il&'éu@hthb%rﬁﬂﬁ% athyWeleRa@ferasdidricRmg), in
sulat|g£6nate al to prevent. the feed-thro ombe| gdtothe

exteri Thu lgtlh’é A BT BV SPOY A P U{O-PRERAGE R P3F gﬁ&‘g RO e at ed
art has poor rdewtahi As shovduia Rig. I, faecd’ﬂ@ﬂhglt@gﬂﬂel@td:ﬂ am ademgphedteeparkh e

encapsul at ed f}fQVl% a%g'g{ mg dE\blges s[u§h]?e1|g§1§al pg dc%ﬁu? ng Smﬁrﬁcitfto?&&%? geﬂ:rred

el ectrodes channe ensi on. esd he
manuf act ur i ndo alseracap-ietesd umdehea@n@fyerbanh@eé tle acsonditedywith at mecrpel at ed

art, wherein el%'cgodezlg}av)vaﬁ BPYR:c8- tﬂﬂoﬁ% glgdg@ 1§f091?1@§ ﬁsmgg%néﬂlg)r c&bRc shows

a thermal-bon i ng_process usin to Fig (a),
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parts. Further as a asrra rate and provides a
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other structyral parts when form ng thé w ndow holes for an

el ectrodeexp&@t?r%oaﬁathqﬁ@abm@ﬂngsmﬁésB%lnérléIE%trPé%ﬁé via plasma etching. [29]

Flbg 2(08y i Il ll?jdfér@h%% Big. a{al) Eslir[batthelECBﬁ@ﬁﬁ@p&qh@ﬁiate&i%@laﬁgnﬁl&ﬁ keys on ealé:_h
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ot her words, ring the I Nng process heat press according
to the rel at @gcoading tq e relaied agtfpuheauss MivaHsRmenRs Oif an gispinganaskoresWEng myer |
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plasma etching process according to the related art may cause damages on the metal
pattern and other structural parts when forming the window holes for an electrode-
exposure and the outer shape of electrode via plasma etching.

[29] Fig. 2(b) illustrates an alternative process that avoids the above-mentioned problems

of the plasma etching process as shown in Fig. 2(a). In the process as shown in Fig.
2(b), the window holes for an electrode-exposure are formed before carrying out the
LCP bonding process. However, the process as shown in Fig. 2(b) entails another
problem. In other words, during the thermal-bonding process by the heat press
according to the related art, the same amount of pressure is applied to each layer, while
the layer having the window holes therein is subjected to a relatively excessive amount

of pressure at the border portion of the window holes. Such excessive pressure may

cause damages on the metal pattern and other structural parts. Moreover, when the



cause dammges on the netal pattern andther structural parts. Moreover,
when theLCP has a |ower nelting point than the heating tenperature of the
heat preswp 201wep876w phenonenon may occur, resulting i nPdrgaepeX0assse of
the prefornmed mcro-hole. [30] Fig. 3 is a sectional view show ng the

m cro-el ectrode array package according to one enbodi nent discl osed herein.
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addi tion,

progesses, tores a ses. t o-si gnal s,
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i nt er nal unlt trecelves the bio-stinmulating current or signals

[32] The electrode section 30 collects bio-signals. The electrode section 30 also functions
to provide a bio-stimulating current. The internal unit is connected with the electrode
section 30 so that the collected bio-signals are transferred thereto. In addition, the
internal unit processes, stores and analyses the bio-signals, and transmits the bio-
signals to the external part. The electrode section 30 is formed on the substrate section
and may have a metal pattern-like shape.

[33] The micro-electrode includes the substrate section 10, the cover section 20 and the
electrode section 30. The micro-electrode collects bio-signals or provides bio-
stimulating signals. The micro-electrode transfers the bio-signals collected by the
electrode section 30 to the internal unit, receives the bio-stimulating current or signals
provided from the internal unit, and applies the current or signals to a tissue in vivo

through the electrode section.



provided fromthe internal unit, and agplies the current or signals to a
tissue in vivo through the el ectrode section.[34] The substrate section 10
provi des Wo0aegrse on whi ch the el ectrode section 30 PSTKR2®A045B8e
substrate section 10 also functions to insulate and protect structural

el ements inside the mcro-electrode array package or the el ectrode section
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12. As may be integrated with the functioning section, thereby realizing a micro-electrode
array package formed as a single package type.

[38] The functioning section 50 disposed in the space avoids a need for a feed-through as
shown in the micro-electrode array package of Fig. 1. Therefore, it is possible to
overcome a limitation in the number of channels. In addition, the resultant package
shows excellent seal-ability since it uses single material binding instead of het-
erogeneous binding between a metallic or ceramic encapsulation package and a micro-
electrode.

[39] Fig. 3(b) shows a micro-electrode array package, wherein the substrate section 10 of
Fig. 3(a) includes a first substrate section 11, and a second substrate section 12. As
mentioned above, the tri-layer structure as shown in Fig. 3(b) may be controlled in the

height (or thickness) and curvature of the micro-electrode array package. Like the
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P temperature bonding process. Considering this, the second substrate section has larger

window holes as compared with the window holes of the cover section.

[42] Fig. 4 is a flow chart of the method for manufacturing a micro-electrode array
package according to one embodiment disclosed herein. The method includes: forming
alignment holes in a substrate section including LCP and a cover section including
LCP(S100); forming site window holes for an electrode section-exposure in the cover
section(S200); forming the electrode section on one surface of the substrate
section(S300); adhering the substrate section and the cover section with each
other(S400); and cutting the substrate section and the cover section adhered thereto to
provide an outer shape(S500).

[43] According to one embodiment of the method for manufacturing a micro-electrode
array package disclosed herein, the alignment holes which have fine key-shapes for a

precise alignment process are formed on each of sections, unlike the method of the
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[46] In other words, according to one embodiment of the method disclosed herein, the
alignment holes and the window holes for an electrode section-exposure are formed
before the sections forming the micro-electrode array package are adhered to each
other, thereby preventing damages on the electrode and the misalignment during the
etching. In addition, the method according to one embodiment of the method disclosed
herein adopts a laser etching process instead of a plasma etching process, and thus
avoids a need for an etching mask and reduces the time and cost required for carrying
out etching.

[47] In the operation (S100) of forming alignment holes in the substrate section including
LCP and the cover section including LCP, alignment holes are formed to align the
position of the holes in each layer with the position of the electrode section. The

alignment holes serve to prevent misalignment of different sections during the



[47] In the operation (SI 0O of formng alignment holes in the substrate
section including LCP and the cover section including LCP, alignnent holes
are fornmaoto107pgy8 t he position of the holes in each | CEKRWAIDEI5S
position of the electrode section. The alignnment holes serve to prevent

m sal i gnment of different sections during thesubsequent thermal-bonding
bet ween t he stilystjicit aleslﬁsltlbdml@mitwm thOViestrae GEdtivn, antl g (fdi/éf’r;ﬁ:bh@ﬂn td the

wi ndow hol es .f or .an de s |on X ure.and the for e
o oot rods codrmiBR g RS IOR LR BN R RR K BR R b dd STh ktPhaliln ES o1,
and the covemugﬂ@nndnsanwnaBMBnmymE@hgmmmndmhsmeﬁsedmeubﬁnmmBmOQawuiﬁwof
LCP. F i |

ormng.,. kér%@ argg&h%ré&stb%gc}ﬁotﬂg}lgdu@ﬁtrhg'bpoatgtdf@dﬂ' alltn? ament keys

according to “t rel ated art ts one
after the adBEEMAGNLKEES Eibse m&taé PaiEsn poi themethod a@wémgée éhq réhlted@iit t he

contrary, themHibieuRItorhRcasng WRiaGiBnam&eld Meerkigyainepss the%ﬂ@ﬁfa@: fRLB6H Se
al i gnnment of ion and t he. cover. sec t he position

t he substrate tio
of the elect raB‘éig‘esCQEi‘li BT i%ﬂél? RORUFEY-dpeflignmet b‘éﬁ’é}d‘jhl& h%VBrf}ﬁe Yhe site
wi ndow hol es shapes amable pedcisediéigsmeitt of miexqubstite sétfioh and te coosesects@cindahe t he

resul tant hol 4 V4 |ng with the nelting tenperature of the
LCP cover se@?%gﬂggﬂ%wgﬁmbv ?“xg ‘LCP substrate section. |If the cover

sect i ond$las a Ihdwerperationi(hg0® efiperangithe sithannddvehelGPfos abstertiode sestivhon t hat
is in cont actex%\éshﬁ‘ 46&% tﬂ@&é%ﬁk&%ﬁ 'rtﬁé‘ ﬁééﬁltétid? foleQUE 'ha%eﬁ&é @aﬁ‘ym? h&tpdow

hol es 40 may be fornmed e desired final This is

because t he \meﬁweﬁwp@@rﬁawsé FQr§ksegtian pgrl ghaf %ﬁ‘th%wcm.ﬂhﬁmwl% Af ng
the subsequeftie édwef fRtioPRR BYePrRRREIemp¥atuRethah RILGCRREhstrhfe sbRRNGRMES

section has a hi ne era e than the substrate. sectio t he
o etiow hoos o Sl ke g PARER A i et iOE BRRUOF IS plite | o
si ze. Thi s i doinedaude ldrpe thargthe desieldtfimagsize Mhéyr iaboecamsothetvhiadeoieles sagt | on

than the subgf ﬁﬁﬁk%ﬁﬁd Qf%ﬂ%(venﬁél%%&eﬁﬁd&%%%eo %éciu%ﬁt t&éﬁ?@l rﬁ%h%lhgg during

t he t hernal bon orne n the
cover secti omr@ﬁsq@é}mtbﬂ@digr handdéftler ¢aver saetiof 4ey) a higherieel ipe eanpesriue §3@0)  of

formng the %&%ﬁ%hﬂﬂ@s&ﬁ@ﬁHHQw%ﬂk%$ﬁﬂ§#h§&k95€ﬂ%ﬁﬁb&&ﬁeﬂkhﬁn@h@Q&éQ@@m
section is formed using conventional sem conductor based fabrication

processes sudpsiEd {7 HZenelthdy is PREAFS QRIS Iesher 815 NsHEBF RO Bp KYYer afdIWRet
etching or | itidn tb¢ utRfrae8s&R%. préventshie phiet addtibh @@hamhmngtdaﬁng &hephetamask

for electrod tterns is ed .wi.th,afor ntlon nt hol es on
the subet r ar £oBahE Plihess in i BN b Bl TR R e DN ERTR0t 650 o o
desi red posi peoencef s@ileformativer. oper ati on (S400) of adhering the substrate
sectl 0[‘[‘49?3”0' the t}?e%iﬁ?a[tﬁﬁ%ék&ﬂ o‘f“f&ﬁﬁgﬂ‘ﬁl@ RichiBle selibg Bﬂﬁ{étsuBét e &cBoh, MRET T ed

into the ali gnrrent es SO e substrate section and e cover
section are &lechHpdasechomistheredising cayentipnal @%C%H@Pébasﬁéf%@hﬂm her. In

this operati QRoceS49Nch ds NGinTHERSTIAL R poAGHH %oﬁiﬁﬂldg%h90é&ﬂrwé%€dlﬁ@braﬁﬁ—

adhered to ea rgct:ergs?gs Hl thg 8h0t0Fth2gr%£)h}P gtgg,s olto%llar;,% for ell:ca%rso%g p\zll\![%fl:rgé gg As

descri bed ab
aligned with aforementioned alignment holes on the substrate section, so that the
electrode section can be formed on a desired position.

[50] In the operation (S400) of adhering the substrate section and the cover section with
each other, alignment pins are inserted into the alignment holes so that the substrate
section and the cover section are aligned, and then both sections are adhered to each
other. In this operation (S400), the substrate section and the cover section are adhered
to each other using the heat press welding or laser welding. As described above,
different melting temperatures of different sections enable the thermal-bonding of the
sections during the heat press welding or laser welding. In other words, the bonding is
accomplished by the section with a lower melting temperature.

[51] In addition, the operation (S400) of adhering the substrate section and the cover

section may further include disposing a press pad section to prevent the structure from
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secures a spasRioaWReRuii@ FNEIubseat sQAioAMB0bRads RS thalBsaaeké@idn The
space is ind nnment . exa

is not in Coﬁgggg:e(%tv?rfﬁ%%rtg?/ﬁ? gé eort %@4&%‘3\5} wHtting thercl)lli)strate S clti%h a%g ﬁlespace
cover section adhered thereto to provide an outer shape(S500).
[55] In other words, the flow chart of Fig. 5 is similar to that of Fig. 4, except that the

former further includes molding (S150) the cover section right after forming (S100) the
alignment holes. The operation of molding the cover section secures a space between
the cover section and the substrate section. The space is independent from the external
environment. For example, the space is not in contact with moisture or ions in vivo.
Additionally, the operation (S150) of molding the cover section may include molding
the cover section by heat press processing. A mold conformed to the size of the space
is provided, and then the substrate section is introduced into the mold, followed by
pressurizing and heating, to obtain the cover section molded in a desired shape.

[56] Referring to Fig. 1, a separate encapsulated package is required to install the internal

unit according to the related art. The encapsulated package includes a metal or ceramic



Additionally, the operation (S 150) of 4yiol di ng the cover section may

i ncl ude nol di ng the cover section by heat press processing. A nold

conf or mredwbaots9sssze of the space is provided, and theRCThR20UMEF5AL €
section is introduced into the nold, followed by pressurizing and heati ng,
to obtain the cover section nolded in a desired shape. [56] Referring to
Fig. 1, a sepaitaig Iﬁrw&psudr@i&@d@a@ﬂsag&:dilﬁck@qui foeghell Gron$ trdtdrial di€feient er nal

unit accordi to the rel at ncapsul at e e ncI des
ot al or cor St fherifrose iR sfiion. TATaEN AR SR Brkbr e SRRt
fornmed from #o hmtlehe alcapiuldtext pavkagder torthe m@rmetﬂcuc)® mnomd%umngtmon
Therefore, %1 gﬁ(ﬂbn'd} tl|1:é ala%lht alflc??ﬂmtlﬁﬁ ﬂlhthé ﬁufﬂﬁ@tdoftc axlla‘leﬁd the

encapsul at ed age to e mcC ectrode section g
degr add®Tlon ofolﬂlpé C@@fé@rabmpidnqg HAFOE! [SPGHONAS BlpIVi ) (tSHéO%RI:ﬁagr Vlélhfafhnel s.

[57] On the QA famYod 4ral sﬂigT«QLCPQnﬁ&Yaﬁrané ﬁfetlhtéﬂqadiﬁnﬁ ﬁ%dséﬂ i(nShéLﬁQa)ce af, Fi g.
eriial and the internal unit is

5 provides a ace ornEd of S|n

di sposed in PHET Y82 singledan AE?"@H&%F subshaiesgeiaandyd g&d with the
substrat e segédtion 1ﬁpll@vid&é thereby r@ﬁ@ﬁqg@ﬂﬁpr@e@sa\mﬂm Intdalarteinyusreeﬁlaj teedg

| mpr oved Seal‘[ rgu I1ts¥;w0 d a%gltllluscme lgét?ocp fSthl%eIS%; g'e olfln%ﬁ%koshgf\é%' H%ﬁ and

t hus the el ec sec orne ensi t
mul ti - chan neldelssntryunltllur@ametl h@u;ttuﬂmwﬁhoat liptstions|related to dletrhmlhq:uﬁf)éfredof

f eedt hr ough Q}ﬂ%ﬂg?&?annélg 1RO \x)%)c'isd Rris g(lgssib'fe @%ﬁiz@laemitc?b El@@tkdd%%n%

m cr o- el ectrode ge usin ngl e material, thereby sofving the
pr obl ens occ@?“?liaﬁeuﬁlﬁgﬁﬁ@g eema&e@al febY[SB Ingrthe PESPIGH @C@%@dﬂﬁ%@kﬁt t he
met hod for mapufacturing a m cro-el ectrode array package di scl osed herein

wi | be descri bed. Eac be realized ta haeadlfferent
Ui ckndoter e B le RSOt 0 Moo g at e e k- Sskaf afrey
enbodi nent s ghekabedisclobedsharaniwi npurpokssitedl Bacalrmirlbudimemﬁmyd&dealmeﬂltasn t

the scope of hﬁpé § dﬂfe?éhl Prﬁ&{n 3s d&tsagllmclfé glect(?(l)( elelrf’ﬁi é;a a }b‘ie%)ﬁg&/h% B0 & ment

manuf acturing a e arra one ‘e

di scl osed heueeibﬁdlmqmwtaef@nﬂwattﬁmur@@sef» hv@bmanqucugend@ talipitthosepeof r ode
array packagenit gispRoytactured using two LCP layers. In the operation as
shown |n Fi g. Fé&cﬁ) al i gnment holes are formed in a substrate section

i ncl udilay LCP lélu&t&;%%rth% arethadior menyfartHeng epicropdir e 2 ReP#EREDoNdi ng

o:‘ t hedsg bst Iﬁ@é(ﬁdlﬁg(ﬁ(ﬁ b@ﬂerﬁlﬁtﬁﬂlﬁlhﬁflgﬁ@:ﬂos%@ﬁel@ﬁi\lﬁ{ %@%ﬁibodﬂmen?ai ihozxe%m?gl% are
al i gne Yy the a e a nnent 0 or aser

ot 0cessi ng. | PABEITHeTREe g Biishe B PuhBRTEA vrRe o TEP LA TRER, cecti on
i s nol ded. D@pcnagom heshowindi hig. 6@ dignorent h{blﬁsgatrﬁémnqdl ing sitiatessecneer t ed
into the alignaenh ﬂ@b%fagtago%res\é&%n it nﬁﬁﬁ?ﬁ‘% é!ﬂ@rrﬁil'b%ﬂﬁ%gtof e es

The cover section Pprovi curvat ure her eb
formng a spé@@t@%@c@wlﬁdh%qfl @hﬂo%tVWe%eﬁU@Ihém&bVé?O@é’éQ pligned byl thne

substrate Se(éh!fnﬁﬂentlhﬂlers henonBhateh ORbl&sars WAy 1iked proRéGing. Site W ndow

hol es fop an gl ectrode, sect) on: EXROSHEE (40, 38,5 TR 1. 15, ! fied cover

secti on®The
molding operation, alignment pins 70 are inserted into the alignment holes to prevent
displacement of the alignment holes. The cover section is molded to provide a
"[1"-shaped curvature, thereby forming a space upon the bonding between the cover
section and the substrate section. In the operation as shown in Fig. 6(c), site window
holes for an electrode section-exposure 40 are formed in the molded cover section. The
window holes 40 function as a pathway through which bio-signals are collected. The
window holes 40 are formed by laser processing. In the operation as shown in Fig.
6(d), an electrode section 30 is formed on the substrate section. The electrode section
30 transfers the bio-signals to an internal unit. The signal sensitivity varies with the
exposure degree of the electrode section.

[61] In the operation as shown in Fig. 6(e), the internal unit is disposed and assembled in

the space, and the substrate section and the cover section are adhered to each other by



w ndow hol es 40 function as a pathway through which bio-signals are

coll ected. The wi ndow holes 40 are forned by | aser processing. In the
oper at i orwa0MOMISin Fig. 6(d), an el ectrode section 30CI&KK2009@¢558n t he
substrate section. The el ectrode section 30 transfers the bio-signals to an
internal unit. The signal sensitivity varies with the exposure degree of
the el ectrod@esgetss oveldih® bt labdy Wdl@ngpﬁteqirmnn@la ophowesigned b proveleah, the

internal unit is dis d _and led in.th nd .t he substrate
section and ERBDCVET Cale PPOR AL TS Mgy S5 BF RO HERE 3oy oss

wel di ng or | dBéshapddungiurdhes groegsbyntbt dogdl i, desidgniedrtenpelestiabéc an enpt y
space to the i portd oy ﬁXﬁé&%u%&&ﬁblgttghﬁﬁ'f@ bélgé Peaq:ed d&dh‘fg ROTHetRA- ﬁb?&kﬂ g a

'p "-shaped curvature I ne order to
el ectroni c d@vicess Thnwinkt bolpelor 8y §l@éﬁ§@¢eoﬂeét1@rbe>fp@a@reﬂ@mtlnﬁeqlwgrqd@ at ed

during the tRedtivalmBondine Bl 0sRSShe WRIoW M&Vﬂwﬁidﬁﬁe I)@Jtloﬁ'haei e P&
section-exposure 40 aor the eI ‘ectrode s t| on el dama g $§ .the

wi ndow hol es aEFOSUQ}‘FGtegH‘é PEFIT IR AaV iy H% agﬁﬁ?%wa? é”%sét?g ¢80 isn
excessi ve pr essudel to phtignt @ich ad@lhgdsmnahe pieksy pdes 4katthoale8Bodeseicvi ded t o
prevent such AqD?er pressg&&hgctl tf(fwéa to%% il 01%'[% (}f hegriers%ggce S t}II on. After

the press pad section Iome e 1 con H one sur?ace of
the substr at eulsate seatidnahdving moeledtedle sedionsée prasn molh 80 priseentebind188. i s

nounted in plaﬁ&ﬁlenthéahﬁ]ﬁs§ Q@ld rl&rele%ﬂ{@ 1%“0519169 u][ % reVik GhiRg i S

carried out. To prevent nnent w ndow hol es 40 and t he
el ectrode sedHgyRentioh éheawnéﬁwélﬁles @rsad ?16: eé‘?“éfqdﬁ sesticadthe atignmed pHISi g nt

hol es bef or e i{daRed s Glelali ﬁlhbmmo@d@dmhﬁamquessﬁhgmoﬁ@fhd heARYSFig. 6@fﬁshs‘akx@d

m cro- el ectro(cji S}Fra aeg g \#621} he met hod for manufacturing a

m cro- el ect r 8d8" ?igi)/% ffféi% "TThPY 8T - | ayer structure as shown in Fig.
3(b) mag2lbe célrheimeih@d.lforWnn@cnjnmgprmme:ssleasodehmw packake guithG tritlaydérhi s case,
since the su in r Gl . he
second subst ?ﬁl al?seeaé’t%iﬁ(g‘&lﬁ Wf]ig g(b?zg}%r%lragrsr{egre ?réﬁa p?(%C%fiﬁ :hh{&géﬁg Ct%I ons
( 1st substr dn &is casg, sénesshe atbétr@maecz@memqludeﬁ tlnm@erfp@ﬁmtrs oertigy aghdvn in Fig.

6(a). Then, isfdnlQuBRGIAicl@sh, @ﬁglﬁﬁ&w‘ﬂole@ afd Brm& Sthe IHA& §e¥9@0rﬁl{@§§lﬂﬁfrﬁe
sections are |ntroduce into nmol d 1 nstead of one substrate sect.ion,

fol l owed by RE&UPPrRESTILAE) ﬁl@ﬂ@ropp%lep a%\éh‘BYIh’@ Fig. ). Then. i ihssperagpn as

nﬁnuf acturi ngh@wmmﬁg @(kﬁ@lﬁdt@&dﬁsu@ﬁtﬁﬂé’sdd@ﬁﬁkﬁzge imtddacéd intd the awed 1rﬁ;telﬁd©f ure as
SOWﬂInFIg rrie out u £ss as shown in
oo M Deng il Rictord Rl apt B iR of BN RER?, 73, S over

secti on6and t hidhegegbedifor owanfasaringammical-¢lgetmeigtariaplpeskage evithor meldyat t he

three secti 0@§%&ﬁ baéfsﬁé\k F"j%%(%?}ﬁﬁg aﬁeqi)e%leeﬁ%\d?ﬁﬁ)m%fhetp?&egsoﬁrsgt)gﬂnn as

shown in Fig I'n ad two cover sections are nol
operation as Féh ihp qapgy smse B coxpicsectianinsiudes fie dwworsiseetiangindghe

el ectrode segédopncB¥RASEIA, @ﬁ;ﬁnﬁéﬁ'ﬁ ABEs QR thitfed WohCRMRse&RE (QMSra® the
operation as shown in Fi

O P B S bt o beer o intbatt e K e s 2 S By e
cover sect i orectionb hewsddéyinh@abperation as shown in Fig. 6(b), and then site window holes
for an electrode section-exposure are formed on the two cover sections in the operation
as shown in Fig. 6(c). Then, in the operation as shown in Fig. 6(e), the two cover
sections are introduced into the mold instead of one cover section, followed by heat
press welding or laser welding.

[64] Meanwhile, in the case of the method for manufacturing a micro-electrode array
package with a tri-layer structure as shown in Fig. 3(d), each of the first substrate
section and the second substrate section includes an electrode section respectively.
Thus, alignment holes are formed at three sections (1 substrate, 2" substrate and
cover) in the operation as shown in Fig. 6(a). In addition, additional site window holes
for an electrode section-exposure are formed on the second substrate section in the

operation as shown in Fig. 6(c), and then each electrode section is formed on the first



press welding or |aser welding. [64] Mganwhile, in the case of the method
for manufacturing a mcro-electrode array package with a tri-|ayer

st ruct ur evax0MoMsTsin Fig. 3(d), each of the first subsPCakRrR2e@MUIsA and
t he second substrate section includes an el ectrode section respectively.
Thus, alignment holes are forned at three sections ( 1st substrate, 2nd
substrat e andulssduessectich atﬂd&h@p@bﬁd bubRtrae sedtdnin ithie dpegatiofi(a@howminaEgi ti on,

ddit I d h f l. t f d
ad 1 o0l S8 SIS ER T AT RLRSHLILS, BE LAY BRI R ) ™
t hen each el ¢t modebsentt sasnons félbwrddydreat pressf welding wb $iseiawveldeect i on and t he

dg b t ol ok
secon ér S Strahe ﬁ% e%:l}eét@ J@xé?f’g}z%%hl%neléﬁroﬁg }%l{lhgck': }g&acc@ﬁcﬂﬂ (gq%wt

t he op tion a e Interna S asse
the two substrhpdings¢disglased lfemlnow&eﬂ e prmeniionas @M@ﬁéncﬁ@d@arr%a@@kage
vel di ng. [ 65hs Ehdvn ih Flg 2] ﬂ&efhfc@@%bﬁf@devmw RtkddeRs @h&{/@nﬁﬂﬁgc‘l hdesiadle ay

package accordin nbodlnent scl 0sed herein. Unlike the
conventlonalpﬁﬂﬁgﬁlgl énﬁﬁ?§§dﬁ§kﬁgﬁ¥PﬁgG§ﬁ8WWo“ﬁlﬁfﬁopﬁnm?%e

mcro-el ectr @dﬁrani ﬂ&wppatchag@q giovshbswoven sdeitign déschidsd hersinbefoge paickage. 1 n
Fig. 7, the m oncé,tho%g?he (b &a P 8% tl%g?n %1.? h er]: I(:Erogie secg Emcp M2 wher ei n
t he upper por oW tRe cover sectron é: erelnbef ore and the

| ower porti orﬁummgtsh@loglubspmab@se%émoﬁlgt ﬁdheucmcrrg ddvtrod ecey pebagect i on
and the funcigQaoh&emti ngff%%ﬂé)a@ffgﬁn?ﬁ@ﬁ the 9(5HVEht90naYrmérB lectrode arra

m cro-el ectrode array package disclosed herein is significantly different
fromthe conPafdenal nicro-el ectrode array package. [66] Wile the

SxenPl qgesqbe nt)ﬁdhﬂ@ﬂlte%xfmgﬁr;b@?ﬁbcﬁm@tg@ glﬁﬂ?bdéﬁ%%wﬁ)@ﬁh déstrivéd, it &l bé fin-

erstood by tho ed. i ar at. various .changes, in orm

ot i Ls mmy ESTRI bR SkRant s it BunapH RS R cRer S5 9t aht Blope of
this d|sclosmndcd&xdaﬁmﬁnﬂt&gmﬁhgfﬁnpdnd@dﬁmmamaqm(ﬁ@ﬁ}dmmo&dﬁmnddmwdnany
nodi ficationg q@glﬁgn Pl Q adapt a particular situation or material to

t he teaching S0t 1 s disel'6sure wit hout departing fromthe essential scope
t her eofl671 Ther dh edditiontmany modidagiias ciambe mails toidept pparfieulpgtitupéon ¢ t ed to

the particul §fa&xg f@ih@"[%l(:ﬁfﬂ@?gf ﬂﬁﬁrﬁl&léﬂs‘uﬁf:‘!vﬁﬁﬁﬁ d@ﬁarﬁﬂ%fr@ﬁlsthe ERdetial scope
contenpl ated for carryln di scl osur e, di scl osure

wi Il incl ude thareo e"r}lbf‘cseﬁOFFehtﬂ% 1f¥t%ﬂd|ei1 it s fisplosyte neidkeamised &Oﬁae BypeHded

cl ai n}s d ai n&xér@latyrarﬂﬂod@mamt@ ﬁﬁcl@k@ﬁisﬁﬂ@?es@fﬂ’oay cp@ekpRedifor casnsoos thind
neur a prost CS u ta .

i or o el et r amelome sl B utHoSus WA R B B SR R G 1 qui o
crystal pol yserpe dnheedppendeadlddaimect i on collectlng bi o-signal s and

transferring the collected bio-signals; and a cover section insulating and
protecting the el ectrode section and



including a liquid crystal polyner, whegein the el ectrode section is

di sposed in contact with one surface of the substrate section, the cover
section iwoadlva7esfsin contact with the surface of the sHOTIKRW®/®EISBI on on
whi ch the el ectrode section is disposed, and a space independent fromthe
external environment is forned between the substrate section and the cover
section adhered thereto. [C aim 2] %ﬁt@ro-el ectrode array package
according to claim1l1, wherein the c ction includes site w ndow hol es

for an|elggtinode secti OQnEXRAILRde h&hﬁhiﬂk@ie O Geltb i Ad Sk 8@l Pl%gﬁe@ésr ay
package according to claim1, wherein the space .is forned after the cover

section i s nolded and tHE&FOlHEYCIEPEPOIKBET CBMPIISING ARIFEIPIrURET8Yr f ace of
t he substrate section. JoGipaisingd] The m cro-el ectrode array package
according to claim1, whi éht fturt her .cgqfri st ? fungt i fni ng section:
recordi ng and processi nagSu PECY ?fi’cgogiubc%lgg? NSO ROPISM t he el ect r ode
section; generating andnddddtipde savgior celddcting brvesipadls sitd tmarstriionthe gbBeged o
the el ectrode section; giig_g%inglisnzgldpomer and data; and transmtting the

S,

processed el ectric signa and the functioning section is disposed in the

space. [Cl aim5] The nmiagwceteston syeladng ad pratktoe thgetstadnpction andi m 4,

wherein the functioni ngn&gginkANiguil EysROsREnéN the space so that the
m cro-el ectrode array is, int i unc i.onin%ése%tiontof rma

elgralted Wi th the f
singl e package. [ ai m%BIoFAATGFETEIGPELPNIUESBPFA P JeDL0ESPERSTP t o
claim1, wherein the cauesutseatkisectidnathe@aotdrghaionne hdhengl inexwpacatith ¢het han

t he substrate section, S%ﬂ?%ete(tﬁp? e%[rat%%g doglrbna‘ﬁﬂg}%gl%e #?Ii%ﬁég%cglﬁg%cti on are

adhered to each ot her % rence betwee me ' erature of
t hesubstrate section ardsposed, gad pispagetiedgpenrdentiremghe exferngberyirogeention.

[ aim7] The m cro- el aplh QS tRELPHe RASKARS AT AYcdvRr c@bMadheridher ei n
the substrate section conprises a first substrate section; and a second

substrate secti on on y\/r'ﬁl%lﬁtot- he el ectrode secti on is fornmed; and fthe second
substraCaimegtion is i nfierprRsedcbesdeeenytphekddot hedordinpss claing1secti on and the

cover section. [Claim 8‘% The m cro-el ectrode array. pac age accor ding to
Claim 1, wherei h the sUBRTTACE SBET RsfobuRpree el Y PPRdPRS BEEFar s et on,
and section-exposure.
[Claim 3] The micro-electrode array package according to claim 1,
wherein the space is formed after the cover section is molded and the
molded cover section is adhered to one surface of the substrate section.
[Claim 4] The micro-electrode array package according to claim 1,
which further comprises a functioning section: recording and
processing electric signals transferred from the electrode section;
generating and delivering electric neural stimulation pulses to the
electrode section; receiving power and data; and transmitting the
processed electric signals,
and the functioning section is disposed in the space.
[Claim 5] The micro-electrode array package according to claim 4,
wherein the functioning section is disposed in the space so that the
micro-electrode array is integrated with the functioning section to form
a single package.
[Claim 6] The micro-electrode array package according to claim 1,
wherein the cover section has a higher melting temperature than the
substrate section,
and the cover section and the substrate section are adhered to each

other by the difference between the melting temperature of the



a second substrate section interposed between the first substrate section
and the cover section; the electrode section conprises a first el ectrode
section dwepowadIs’na contact with one surface of the fir SCTHROMY@ITSS
section; and a second el ectrode section disposed in contact with one
surface of the second substrate section; the cover section is adhered in
contact with one surfacebafatd etiseemnthe sudSig ah@emm/@f e cohe& ssend

el ectr tion is di.sposed nd t he space inde nt. fromthe external
orvi 1 ofrEHE s Tor med- bORVEGH-¢RERduErT Sa0R e AXERERE L e NG ouner s at o
section adhered ther et ovhdr@hahamdptrath ecatiios comeliswstarfodesubstray squaokzege
according to claim 7 or, h&&aggu%strmg%cﬁloﬁ ohIEhiGPHETIR RG] QGANE blifedt i 7St

substrate section have a enperature
substrate section; thef&@ﬁ@?“§@@iﬁﬁﬁ“%ﬁéﬂﬁ%@1$H$@P®§Gb§@%ﬁﬁ@“§@ét|on are

adhered to the second sﬂpghﬁéggugﬁgﬁd@@Cewxgggmgjfference bet ween t he
ction and the first sub?trate section

meltin erature of__the. cover

and thgci‘?érlntSI ng t enper ati§rBcH C]Fﬁtéo LG PSS ATt ngé%?l?‘% [Claim10] A
met hod for nanufacturlrwmawmnbdn&eﬁﬁegammﬁcampaymmaQMa@emusemgﬁanhmauid
cryst al p0| ymer, corrprl SI ngnd u%stratg gec CianCr 8lgedm%lt\$§en tﬂe ﬁrﬁ% %Ilﬁgsirat% sg?t %Ct I on

including a liquid crys A yirer ~an °37Co section inc Iquid
crystal pol yner; fornlngmshqeﬂmwﬁﬁtmnholes for an el ectrode

section-exposure in thech&@l\é&?o&%%&ﬁ&{borﬁﬁ?fs,@é Qﬂrs@@le@t‘r&&t RO &@&Jsis@ﬁl on one
surface of the substrate section; n|ng§éﬁe substrate section and the

cover section by the aHF@ﬁﬁbWﬁhﬁB¢§§ﬂwﬁﬁ8 R rahEcigblat e section

and the cover section Wi deboiP@bctRIdBSEGtoRRNESposEd ihREnfabewBkIBS Sudfae SEGET ON
and the cover section adhered th?retg to provide an outer shape. [C aim 11]
The method for manuf actlri Ny RS S 8 ect r ode array packageaccording to
claim 10, wherein formthgcdlee saltioginatieredah esptadtorith g dubhfacsoft the wecoddw

LS ooy an &1 ectrode SEGHNONT FARAIHE GeoRfHRLLAR AR SUBRREALC,RARL | 0N, AN
t he cover section, and cu strate sec cover section
to provide an outer shﬁpécwéeptcadmté@nbdn@ ebsemaéglevqumm@éss§pﬁ@ed be@ivedom 12]

The method for manuf actye Lor edtiofibfd BleRetdRAGbaIHEYecREE kAP PRERES N T O

claim 10 : : . .
[Claim 9] The micro-electrode array package according to claim 7 or claim §,

wherein the cover section and the first substrate section have a higher
melting temperature than the second substrate section;
the cover section and the first substrate section are adhered to the
second substrate section by the difference between the melting tem-
perature of the cover section and the first substrate section and the
melting temperature of the second substrate section.

[Claim 10] A method for manufacturing a micro-electrode array package using a
liquid crystal polymer, comprising:
forming alignment holes in a substrate section including a liquid crystal
polymer and a cover section including a liquid crystal polymer;
forming site window holes for an electrode section-exposure in the
cover section;
forming an electrode section on one surface of the substrate section;
aligning the substrate section and the cover section by the alignment
holes, and adhering the substrate section and the cover section with
each other; and
cutting the substrate section and the cover section adhered thereto to
provide an outer shape.

[Claim 11] The method for manufacturing a micro-electrode array package



wherein the cover section has a higher gelting tenperature than the
substrate section and the cover section and the substrate section are
adher ed twoeann7eg87ier by t he di fference between the nel PCEEKR2000(9e35at ur e of
the substrate section and the nelting tenperature of the cover section.
[Claim13] The nethod for manufacturing a mcro-el ectrode array package
according to claim 10, a@h(in@[hgftul’clalﬂﬁl’locor’rpl’i ses nolding the cover section

right after formn th nent t he.no over

Cedir en & space | ndepersiAvgAng 8 SxpupRchoEn TRt SRR cover
section and the substr dbeaseettiamie.se¢t@nagxpodtt, dlherimgethh eubstrate seetmf @clt ur i ng
a mcro-el ectrode arra%h@?%{%?g&t%ﬁcﬁ{d%ﬁﬂl tifle &\H’%{rg@e%ﬁ etiofhgl fhdediRt di ng the

cover section includes no e cover ec 1 on ress I‘OCGSSI ng.
[ O ai m 15] The net hod fsgethmtﬁmﬁ%‘e@wn ﬂ@eraslh«"rp%ar@ﬁén@ét%a}é frIHS)C@é%lé&age

accor dijggiha2¢! ai m 13, Mrﬁ&hé&lfdrﬁl@inu%ﬁﬂfﬂgsa%lc% SREBORrFhy /pdﬂ@igbonl ng
section for generati ng/ proceSS| g&:]m gnal s and transm tting/receiving

signals in the space, I PRt i oni ng section is not affected by
the external envir onnenbher@ﬁ,ltl@a covebiectibe haed ]lﬁgﬂerfrﬂdfltiﬂ@t‘mﬁ:ﬂcdtmit]ﬁrgl the

mcro-el ectrode array pg Bs‘ﬁ%geese%%l?r? fid c59r iorr‘l‘a% thet W38 o 0 2dh ” g the
substrate section and t e cover section w ach ot |nc udes ISpOSI ng

a press pad section in albeedde ewhtdﬂlealb@tﬂhfedlfkl;mﬁebﬁwotn theendd tins tierat e
section having no el ec eﬂ PHE3F G sQl'Bstra[tgs,&'tlml 34 th-ghﬁ'elﬁﬁé Q‘gyefa(?lﬁre of the

manufacturing a nicro-€el ectrode array package according to claiml
wherein the press pad s®¥fi%Ati¢hs 3-di nensional surface nor phol ogyso t hat

di ff er gotaimmaynt s of prﬂfe&ﬁétﬁ@d ﬁfr@n@ﬂ&lcnﬁﬂlgtmm& trteste pRFipaties of the
substrate sections duri ngor%mg e Cg? 1laondl ng process.

which further comprises molding the cover section right after forming
the alignment holes;
and the molded cover section secures a space independent from the
external environment between the cover section and the substrate
section.

[Claim 14] The method for manufacturing a micro-electrode array package
according to claim 13,
wherein molding the cover section includes molding the cover section
by heat press processing.

[Claim 15] The method for manufacturing a micro-electrode array package
according to claim 13,
which further comprises disposing a functioning section for generating/
processing signals and transmitting/receiving signals in the space, so
that the functioning section is not affected by the external environment.

[Claim 16] The method for manufacturing a micro-electrode array package
according to claim 10,
wherein adhering the substrate section and the cover section with each
other includes disposing a press pad section in contact with another
surface of the substrate section having no electrode section.

[Claim 17] The method for manufacturing a micro-electrode array package
according to claim 16,
wherein the press pad section has 3-dimensional surface morphologyso
that different amounts of pressures are applied to different positions of

the substrate sections during a thermal-bonding process.



