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an anti-static spacer for a flexible printed circuit
board used in a high tenperature curing process, and
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a polymer film which is formed with a conductive polymer layer on the surface of the
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property and does not produce black particles, even upon the repeated use at tem-

peratures of 150-170°C for a long period of time.
[10] Another object of the present invention is to provide a spacer possessing good
enough releasing property from solder resist layer for a high temperature process of the
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substrates. Therefore, it is advantageous to increase the wetting and the adhesion of the
~ coating solution if the surface tension and polarity of the polymer substrates is low. In
this case, a corona treatment is recommended to provide the surface tension of higher

than 35 dynes/cm? A coating of primer such as Nipollan, Takeda, Japan and the like



UV curabl e bi nder conposed of 2 to 15 functi onal

acryl ate/ nethacrylate oligoners, 1 to 6 functional
wQ@e@dp7res yl at e/ met acryl ate nononer, and PCT/KR2006/000084

photo-initiator, 0.05 to 1.® parts by wei ght of

rel easing agent, 0.1 to 2 parts by wei ght of

t hi ckener, and_37 to 92 parts, by wei ght of, solyent.,

[ 2312vinge sgong ehesiar Bih SUSHASE HASTIRSCE: PHgF [ figCosting of the

C oadntisgtic@iution@f tehoesentisvandat, to bogille excellantt wéttirg and adhesion

_ t hi &liﬂeéo%t&rg%soﬁlﬂ% coating layer of the anti-static
the surface b _ t%{l curing method
[25] or aﬁs Wpﬁﬁ?ﬂtﬁ@eﬁﬁi’wgﬁteécﬁ%?ap%@afﬁ g tt‘i?lpé‘ra&’he&?‘f%?s 1tis.
- dr yprafgrablerto b olyreganaleriald whish hakearitiglybatsesisfant pperty enough

Vi s o) al _
10 t?)%%l‘é%ﬁ%{he%%% tgrﬁgérhtﬁgz p?&%egsta 'f(@%xkuﬁﬁlg e[‘%(%lﬁln}ﬁlggcoﬁabl?&her o
sol mifA PP]Q’PW e PXide) atrolisther enlipne.dugiompeirate Pﬂ@carbonate and
t hi tﬁkﬂﬁé%dﬂeaﬁf@ﬁst@ﬂﬁ@iﬂﬁ&&tﬂ& omlhwmag amausm?g: hi@l/®hich 8an be used
00 20 P RSARAFE L k8 G, LS e

t hegwmm@ymvéﬂ@dnm n@malsﬁ@vmagaezﬁ—rﬁ%s% Gﬁr@e;zafhﬁe lpwer than

?ﬁg@gtﬁo? tﬂé‘é&tﬂgﬁ ﬁl@t@hﬁse ?tﬁf}séé%nbﬁﬁoﬁﬂi ﬁrﬁol}iéﬁtetsnﬁi rp%@&)hlf}@ene-
gtz iy hE R BT Rt B it e

sol eomponnd; applystyrang, andehaiiteal oxi de as an effective

he%ﬁ@gg%@ﬁg%@ﬁ %gP ;Plemsu\rl\L:(r:]et (I?; gzsf ace tension

- [26]of t hecop@hglm;mcccsdmgttw the geesery invsotiony de spadet &baigated py ferming the
th aéntlosftatﬁfﬂﬁ? Eéﬁ{ﬁqsﬁr&qﬁgﬁbﬁ%ﬁd@m tﬁ@bl‘gﬁlm: andbr #Banic b1nders as

coat | ng sol'ut| on, tion does not
to iffee(gwedeglaﬁw% on S¥TkicE 8%&1‘?2‘@@ PR AL PAYPG TG osutates Whieh can
adheshstund ighaeaperatutegyretes 0ot HSBE @tdmies aeﬂ%mgﬁnqreenyom creates

[ d the
ki AHRHAR0S 0 MELARERLIEUR, Bopasard the
[271t ensF@thenndep Slerorey reé«rasmg ég% llsyﬁé@ algpp with éheeaé’o"%sa}l%\}\}l’
I'n gBdignts Asetspacer A6dsadRadhe b MR HoldeSresBCEMMEA e ble iheinted circuit
pravi de the surface tension of higher than 35 dynes/cm
2. K%¥vati ng of prinmer such as N pollan, Tal ceda,

JapBniefiideschiptiakehBramings st r ong adhesi on wi t h
[28] su bsfa{(}a t1 eg a &fﬂe?&&emgp gl?ﬁc\‘vmgﬁ e@aceltf& L ﬁ ?]g %h'n{ég CﬂElll{ Q@md used

anti’s atIC I nven
pr ownithishigl saipratre aingipieresRicerding e Bis PEFSCRIHBVEIEER. ng
(2910l upiCPR is &ﬁéilal/é%sgla@ct@ﬁﬁ&w of dﬁ\e@fﬂomﬁg smku@tlﬁm@ o.a

f h t
[30] tsgaﬁgg ag% YR eﬁ%‘fegxg algur s gr ocg\;sl %\h B}% p%n%d cucu1l£ Soard used
h e ain-thedtsigls teanperapropeingprenssaghorting wd eirghesathbpéianeit gftthe present

t enper rﬁwre process, for exanple, a polyim de a
pol yet heri m de, a pol yphenyl ene oxide, a

[31s sul FBiSe 4 ing paitislerpsesedtional VRS Qamremiosting %Wntlﬂ i:'?ﬁ? ke,

theMtﬁﬂfdrqﬁbq&ﬁ@hﬁbﬁnperature of which is above
1500C, and whi can be used for the hlg a,ﬂtq ﬁgerature
etailw

[32] pr ocHesinaigsyidg @Feserft H&/eﬁﬁ% beierplamer gh redigpnaedq the
t o gpasieddrapohgsni s leqliradre flemof roned-sraped sigped/pargon on both edge

he a%/urfra:?ei 'oﬂt %thcelt Ll ?(?1 %é",&e%ef‘a? égﬁﬁel %f&acfbhtvgi?t 1nc?,fas¢t c;}?abncatmg the

mat er | as-varl yesters,

a pUPRses fRrypee Wyhéhee%ﬁrq%cdqﬁl comprising the metal ox1des as effective in-

gredients, This is called an embossing process, and an example of the rugged portion is

shown in Figures 1 and 2. Figure 1 is a perspective view showing a spacer for a



a pol yet hyl ene- napht hal ate, a pol ycarbonate, an cyclo

ol efi nic conpound, a polystyrene, and the I|ike.
w@dwanrrgeous Effects [26] Accordi ngly, accor dPOTKR2006/000084

the present invention, the Bpacer fabricated by

form ng the anti-static layer conprising the rretal

oxi de and the or HIC and/.or, in r%anlc bi nder s dine to th

ef f é@ﬂbkepl‘ﬂlﬁf‘&ﬁéfa}lé pazd gipdd fhedy PP?lﬁ%‘IWI&??SS ad¥rding to the

t enpeesahtinenpiel, ynkFigamwldss patmssatipedl vieanakintakangahelline A-A of

hi ghy; L eomes ahbh g 1PERGRSS t&ﬂo&ﬁ@&ped&ﬁ@é’éd‘%@ﬁmﬁ@ i%ﬁﬁécﬂfﬁ the edge

property, ‘and creaté€s no

et @ sy ReERE) SR 260t (1 P pCPaneLBr ey PR A AR Shample of
WB € l’thé ﬂ@gﬁﬂi BoRn i Hosasih Mg uag® add F@leieﬂlgaﬂedng apetshedtive view
abov ‘
he & %Y’lélé 2 sPaQ:eLgf (ﬁ%lrﬁgbt ﬁlth %1 F@ )?}Seo apdd f %géﬁ &J'Bﬂbn@'ﬂ?)? bR feRible

esist o e pri circuit
boarndintecireit tsskysed it §A high (OPRAHGPP0E) coprging 0 prothpr em-. -
per sfafhdny 6f thd lﬁ‘ééeﬁhﬁ%rﬁﬁ)n?arﬁlﬂ?a@.ﬁé 4504 crassfseeronbl wew taken along.

d
ngr Infll ldriﬁ,c% Eseglgl%lbe 3:; N‘@ﬂ %L;’geg(ed p ll%lolr? %aru{eﬂs) e Pgligdr?\%g 8{1111‘({ sqlape as well as
[ 29]a sEha@e siapé depandiag oh dle leqtn@gwgfe&tth%wm W,}ll]é\ﬂhq)lfouaqi] shaped

e an'ﬁ%ée@ PoRfap Ygrhd'VEhtfée@us Becalsd Q]suﬂﬂc@coﬁtad:tﬁl &vﬂh the flexible printed
perspective view s

D1 et B0 0 OUPER e dhe LiE paeq Fuseed porton,
curiing sﬁbkameﬁsseacmppdntm@e tpdntadh o ¢vetrboardrydi aiong l@gt}t Eﬂ@ough a
pr esc%mac sﬁx@&ée%@ an Lx‘?ﬂléoﬁ: G sAhallS @ partial

cross-secti onal view an enpo n hown in F
[33bde Fhsropeshenedangscs ﬁor@g]cariger é}sﬁ %@%qcék}y usinga 18}1%;5 gﬁped mold or
i nvey dtrﬁﬂshhpédl méle. Inxpiecofnigckobund-sieibed hold it s re@fieden orke a round-

;? otus %Pe? ﬁg agmg aas#eréggwn !.ntFlgtﬁe rl%gll‘{hé ééﬁifa{:eootf t?é Bund n}etal

ortion ge surraces O
a speaere;. Eushdrsinicote afffee Rjene meld, st;;&tearmﬁdotp DHEF pyeipnd-shaped

N cRsRe Rk férﬁﬁfg’ tﬁ@idg@&i ﬁ&ﬁoﬁ&ﬁ&@ NodpatiBlechapéd Metah@ember. Also, it
anti-static

R R T e S s e e
pr ocesssarprdpply agxapphierett abdis 10§ d0f6 e [fq;m qhg 1C§,ﬁléwhaped

in E‘h%é[i ‘gértl%n @1‘9@ 31y1n'1:1'd9 Hg, Whéns’fh@ f]ﬂlﬁ 'pﬁd%@sct!ﬂo‘{lgh ‘ﬂiefﬂélvlce it is
show

or | exi bl
o OOrSPIE oy G T S bRERe Pser Bl O e e PSTfe
[34pr esé€ftorden wamheasa the@noﬁuléuglm, gevRral spagers casis-felidatagsahultaneously

Vi e\%lytfgl]%gﬂ% %L,&ngl Igf 1112 (ﬁis%'é Bmd; wiish ﬁhﬁ’é"@hﬂ)&smg,

portlon 2 formed
the f@é@’@@ﬁ’ﬁﬁf@“%&cer 10 acts to protect the fl exi bI e

[35PT i Nt ko, Gk ﬂ{é@ﬂ)dcelkl@ﬁﬂﬁ hng{teﬁlbt&l&tu@(Iﬁmfﬁsﬁ vafichtHae beandfgittated by
po ' 31 8%?(? afémv{%n S&P% &}ﬂ’ Be Lg,e(ggtgxégﬂ %ﬁ@(&faﬁnes fglg&'fo?ﬁ %rﬂespellod it

Squde laeﬁmivitaetd cariias @ spiting ProReng ofmeingiRe Hiage by catrying out
pri ryﬁ%%e‘ihﬁé:éﬁe} cRRALoH RGN RsSiME hi gh tenperature

rocess .accordi ng 't g anot her.
[36 Hereinafter, the plgsent invention will B Uescribed in detail with reference to the
embod1ments ‘However, the embodiments are not intended to limit the scope of the

present invention.

[37}
[38] <Comparative example 1>
[39] 4g of a polyethylene-dioxy-thiophene water dispersed solution, 9g of an urethane

group binder having a molecular weight of 10,000, 0.01g of zonyl additive (Dupon
Inc.), 0.2g of ethylene-glycol, and 0.2g of 1-methyl-2-pyrolidinone were added into



bodi ment of the present invention, and Figure 4 is a

cross-sectional view taken along the |ine B-B of
wo2@dne328s The rugged portion can be fornmed asPaEr/Keaod/000084

shape as well as a square shape dependi ng on the

requi renent of the user. Wiile the round shaped rugged

portion is advantageous because a surface contacting

W tiﬁgtdfe rhikexdobleat padeatiyadixiigrandttiyltairahal ané e isepropyl-deohol in a

th e\{o%ﬁfﬁé a.:aﬁ bf 1"1 QP& %ﬁ)?edg.flel}l BeeBHUR £ ccﬁﬁﬂ@cﬁ@ Eg@%%@lutmg and it

por ause 1t sup
Ci rves Qase ap @W@ﬁm&qu&ama @tthfcla}eﬁ%@d&ﬁ%bﬁé dHtieknessRy 0-5um, -
Sur fnaGkencthe datedfdmpedstdried forD rafi@iek at 4 @B}befﬁhﬁ}e of 80°C. Then, a

d- shaped .r ugged por t |
o B Eh e TR BRPGLER 3Po S Bl B A el B Bme
of ahewe feomgheshaped nol d, |t is required to nake a
[40]" oungds haREH oFiQVAsERnARY 'sﬁ}%c@ réﬁsla%cé; Bome eﬁlﬁoégécgpwlﬁnﬁd@ﬂ)acm by :

the surf the Tqu

casot of REeaRas T, o7 forree FORURF e B LI 10°Csarea.
't ouich-re¢vapedradeld afehd dmnganfrﬁlmglrﬁah@resls@wchcwﬂmgm therdapse of -
thepl apf aﬁ& aﬁglyﬁ{ﬁﬁg 2PELEh ¢ re P §PC ws shéwn in tablg 1. As

reqU|re unt eatj ng device to the roun
o OV ERle WRERFehony h3ve Pﬁeeegtsaém?lamaep% ﬁ thd surface re-
t engigtsmat Hie indreabOUD toldhOOC] 112/4620 € ﬂlelef)y)tcm the ent-static property

rou Qleyjhymi de film Wen -
P ARBEE LORE R ade BhRR B O esibi e o
[4Hfornﬁ€%@P¥@Dﬁ@X§ﬁdpéd rugged portion by using heat and
[42] PI eSSbhifarativ@4karple Qv ﬁntEIQieti REEIRAR & théte wias atughiudl dttdchment

I t d |t
e A
t i mepceshinatstits where therspacss amigthe floxiblpwpeidtedwircigboard were
S| i dyel1RSed. ['ﬁé]s RS Qas ABrithQ lﬁrpéa;%ﬁ Vi@ wiki Qﬁ}gtli‘eatmcnt at 300°C,

L e R R e e
t enfoeB Abduss. elmefeaftelathle omgldppe@ppm iandi flextible ipsinted efrevinbdard was
to &%%Xut%ﬂa a?a‘?édtﬂﬂ%gtwe ﬁ%@ H{tﬁls %st%ﬁ@é Nt \%srusﬂﬂlafea?f thele was

shape carr nnea € carrying
theanwsa%.‘ﬂ@re tfles]ldqqé?set RAPpQEnt q Prieeept P#&@mfa stted
Wldmﬁﬁbdﬁswaﬁﬁﬂhdﬂﬁdetwl with reference to the

[43] fgblogé grl}e &) ttlﬁlatlon 1\/&@1\’1? ra}mcisﬁgll gﬁﬁg 931@@ n(%s\?l\;st 81% ﬁle%gﬁf%ff%%mle

<cmrp1mdmcv1ébw<é m@$ peeled O[f@g}’varzdgthe $pager.
M4]polyg@&yﬂ@ﬁg@gkgﬁMegplophene wat er dlspersed sol uti on,
an uret han der hayvj Iecu

[45] V\BI g(tﬁcemgq:ratiVG egdyaple %ﬁ%%gnt tg&ﬁ{ﬂpar&h a Sﬁt that the spacer
I n Cwa)s fali¥icagd bf ueihpy fibmehghgtendied ba [ﬁazhr@ng@e ai'm static layer
\A I
oS RSP Sy s
HMcohol in a volune ratio of 1:1 and nixed
[46] t h e nA§ fn és&bfah@ﬁﬁe@tﬂa witreksed iovke peadihg off of Gleybidentesiansh the
It

surface of the flexible printed circuit board toward the spacer, it was much improved in
comparison with the comparative example 2. However, the solder resist having about
10% of the area was still peeled off toward the spacer.

[47]



was coated on the polyimde filmhaving a thickness of
125bnby a thickness of 0.5 um and then the coated
wo 2doaiovess dried for 2 mnutes at a tenperat ur ePOI/KRADE 000084
Then, a spacer was fabricat®d at a tenperature of
3000C by using the filmfabricated by the above
technique. [40] As a result of neasuring the surface
resi stance of the enbossed pol yi m de spacer by neans
of a we|J.-known nethod, the surface resistance was
obseryeg:/t o be 105W area. The srpasured results of the
change pf| the surface resi stmamice according to the
| apsegof={t he tinme after: appl/yi ng the spacer to a
tenpefabyre of 1500C was #Mbwn jn table 1. As shown in
t abl ezlp*{when 72 hourme=me#/e passed at a tenperature of
1500C;  ttHe surface™®™® e §i'stancel have increased up to
aboveilG:IZW}'&I"é'J"l'o thereby loss the ant-static
prope€t { JaM be changed into an|insul ating
propePt0(§%e table 1). [41] <Copparative exanple 2>
[42] Conparative exanpl es?2 wage i nt ended to check if
there was any nut J&F "4t t achnent bet ween t he spacer and
the flexible printed circuit board.durigﬂgthe hjéﬁﬁf ab
[48) enpdiabledt taple GerisEningthy hedtApRsiH BFWCIH R BHERAET! ated by
t he yfiheeRbRiuptiveyoBn@iat@udihg bohe donwenteonaleer | apped.
The spacer was fabricated by a polyimde wthout any
[49) r eat nent  at 3000C, was overlapped with the flexible
[50pr i nt@dampledri t board, and was left to stand at 1500C

[5 1]; lor _ xlgﬁﬂfesi;is i?tb%ﬁ&?tt)tcﬁﬁﬁtmﬁ Wﬁetgé«iﬁﬁ' hegrpethitpaatice aasibtance was
exi bl e printed circui r dr awn. .
IERGOIG T -
est iofrb§080. A fpatdrdfommedaitteanangicitatic dayenhrying 2 thiskaess @él.Oum was
resi %ﬁé&gﬁrg}p&ﬁﬁﬁ%ﬁ{‘mﬁﬁ@aﬁ%ﬁuﬁ6§ oR thelsb@adeloB ¥ pbly@mide film having a
e

print circurt board were peeled off. [43]. As an .
ot le ot SRS SN G S ToBc, e c P A (oLl fgcased by
t he nfikinf aGe obdopeb en bkisk idispersquirsohttion, anid 2dgiof agrykie yrefigage binder,
peel ed of § dé%f‘rp Lhicolaft4] <Comparative
exar‘?ﬂ?‘égg‘,"%t%?{ &gsrozgﬁ\%e g;(arrplg 3is identical to q
i52ko npélﬁjasm\f@e @ﬁ]@'g@meeofgh@p@%eﬁlfa’tpqa@d h gle avedpe € was measure
f abid gal@Q/RY. Tts ddeface béistceholisanke perieiitally fibor e sppcer was rep-
the anti-static.layer conpri si Ct.i " ;
oo giered ot £ an e fRE yoleRude R SRR Klyeeton oven a
t he 1peCyfbrmigdte 500 homs. [AsppTAsented o Sehledi thoinifabsurace rGiiyiHce of
r eg?b@/’éﬂ% b\ DREdrvRY nifidtaifdd dshewso bk Bi8isficedmat It to stand
surface of the flexi bl ﬁl A lrI]t ed mshé:gl t goairgd %\%‘v?r d
t he i fhg BN at p {CTRPLEATHR O ﬁn}ﬁ GHRdC PRY BB EPSH W ©h
(53] he compratatchvexamp®l e 2. However, the sol der resist
[54{I 2& %mﬁ%ﬁg&e&lt %{%ﬁ’p&b £ RGeR8% WarhH thile vRS 8hyesuflal attachment
between the sp%cer and the flexible printed circuit board during the high temperature
process in a state where the spacer and the flexible printed circuit board were
overlapped. A spacer formed with an anti-static layer having a thickness of 1.0um was
fabricated by spraying an anti-static coating solution on the surface of a polyimide film
having a thickness of 125um and drying it. In this regard, the coating solution was
fabricated by mixing 2.5g of doped tin oxide dispersed solution, 2.5g of acrylic

urethane binder, and 0.05g of silicone mold releasing agent (Shinetsu Inc.), with 3g of

water and 5g of isopropyl-alcohol.
[55] The surface resistance of the spacer fabricated by the above technique was measured



[47][48] Table 1: a table confirmng the

heat -resi stant property of the spacer fabricated by
wa@006®732b8 conducti ve pol yner accordi ng to thePCT/KR2006/000084

conventional art [49] [50] 1&«Exanple 1> [51] Exanple

lis intended to confirmwhether or not the initia

f t f

ORI BES FOH B DB He ARG Ape SpriEeof e lexible

t ekt circeit bdard Ot pelspalt erward hesdacei athh‘ahme of high tem-

ant era%r@‘hls neﬁ)ﬁ:eﬁt BaVLRGh AL KNGS Spabr vasQdah WheWat®e spacer

fabricated by coafting. an antl-statltgtsol

0
surdngdee fxibie prntyd FHUE dPIK R TTHGE R A HEL %@%& %S‘Pg Wtostand
125&%’@&1’1’96@[’[&3 g 1$(I°C forB hduirsandelyar ttiey wire devat ouignd two film layers-.
sol ution Q?%ﬁn (%%h%g by m xing 2.5g of doped tin
OX|%%38F?b utton, and 2.5g of acrylic urethane
[56] bi ndeEmbWMtntggar@pleﬁht er and 5g of isopropyl-al cohol.

[571 [ 52] Eﬁ’ﬂ@dlfﬁ%tfeﬁﬁﬁ IE 854 MteABEEoQbnlife theRRGRAc dfhhid hat edistant - -

t he abo ni que was 7
TN G T FlrhBaP Rty A AR ety
s p acérg tasltredplet @y entiegtybsbindds) Birs, a primerpaysr Wé@med on the
é}o@iﬁ& rf11iﬂat§ arﬂﬁ@ﬁlﬁgs de0. R b@" &aﬁ@h@@bﬂ@ﬁdﬁ&ﬁﬁe @ith a curing

500, hours. ted in Ta
t hegen &t pgarnosﬂg rlp.gc’g erneg F@F%}n\@a@ fgt?ncilﬁg&y ﬁPaéﬂ"gd’P ayh ec,ta%lb solution
S pagtthe pAMBerTayd fanmke dnae sutfaves, thapalyiouds i vigecickness of

S&#é‘fz%n bnd 5’ ﬁl% qﬂg 6)5'3 tﬁl&&egsvcﬁ N.@n, §hdt HOPE {ad tikd 9;1 means of the

qéconfer ablagﬁ
<Eﬂ@its@wmaémay by apgiyisg 21361@5 %Lg -static coating
i nt @Rﬁi%ﬂ i@ faibﬁaité&by ﬁnﬂlﬁget Sg mme dopedrtist axide digtesset seintion, 2g of

whed.ég omlt@twa@ed Oéﬁa of thé srhlcen@i lmplé rglpwngea@e%q (Sblaptﬁu . ), WIth 4g

boagds Wed1- AxedI aﬁtpﬁgiof eﬁlﬁeﬂiﬂﬂg@icoﬁ-ﬁ{dﬁﬁiﬂndﬁiyﬂéthéin
antl-stat c | ayer

(591 abr TRty BRI 5 SR REPCRTLDY el RO D o gigesured
on folte 16/fae.cAled, itscap Zob yaerritihe tifej splqaehwtrrgl the sfask ﬁéglg ﬂemble

ed B8R Hhatl 98s bt eEl@d b 't§w£r§% acek Hﬁh& ﬁﬁfeldﬂ Blgh tem-

af
soI I on_was ? %rlcat
ox | BREREREIGe saegh e it O 6 ST R RO AIRG he spacer
bi ngifirthe ﬂé}dblé) pﬂﬁt@d oif custi Honlomeze phiged 6l @adim gfthgnenmg left to stand
(sm et su ,
| oprapyh i sh a0 Al BBl nEP Rl ouragg typ i layers
spavete smmtcrdofmreaa@;pﬂme above techni que was
sojmeasuredto be 107Warea. Also, it can be seen that the
sol der geS|st on the surface of the flexible printed
CIrCUIi oard was not peeled off toward the spacer at
the tgue of high temperature heat treatnent, because
the s@iface of the spacer was c| ean when the spacer
and tgaf | exible printed circuit board were arranged
to ovgrdap after being left to stand at a tenperature
; hey were drawn out and

L T T T T T T L) T Iﬁ_'—
0 12 24 36 48 60 72 84 96 108 516 528
Time (h)

[60] Table 2: a table confirming the heat resistant property of the spacer formed with an
anti-static layer by using the metal oxide according to the present invention



were separated fromeach other. [56] <Enbodi nment
exanpl e 3> [57] Enbodi nent exanple 3 is intended to
W@ omvbiorizes he exi stence of the heat resistant pPOPERR2G06/000084
and the rel easing propertyldf the spacer formed with
the anti-static layer by using the ultraviolet ray
curing type binder. First, a priner |ayer was forned
on ThaupwisliAppkcdbilityt o a t hi ckness of 0.5/rni by

coating a. N.poll an_adhesi i 3 i R
61} 4t éAcg(PﬁT%iyz‘r?le sr%aé:ﬁl’aigé ﬁ% ﬁ\é%?réa\r[l‘fe%}gﬁ fsgait)i? Flg%%:lg%ﬁyed% cfiit board
coatubaugn ghe highttemparaibiecPraesp LA HC f}ﬁé)rﬁﬁlilt ﬁ%\ieng% ggn be used to

for ?Eﬁec@ﬂietﬂlaﬁbﬁ faaenefit béwed pahy/timd defabiidarmgh & Fonie terminals

RS Pl ot e P BT KB e, e
ul t ttavdiohiat antisstibpropenties évsy alieicr jgh SMPsRMAGCING pregess along -
r egal&iat e antdi- bSar&oat i ng sol uti on was
fab?%@gFéﬁﬁﬂéﬂkﬁféﬁgﬁg.59 of the doped tin oxide

di spersed sol ution, 2g of 6 functional group acryl ate
ol i goner, 0.5g of 3 functional group acryl ate nononer,
0.1g of initiator, and 0.05g of the silicone nold

rel easing agent (Shinetsu Inc.), with 4g of

i sopropyl -al cohol and 4g of

et hyl ene- gl ycol - nono- net hyl et her. [58] The surface
resi stance of the spacer fabricated by the above
techni que was neasured to be 108Warea. Al so, it can
be seen that the solder resist on the surface of the
flexible printed circuit board was not peel ed off
toward the spacer at the time of high tem perature
heat treatnment, because the surface of the spacer was
cl ean when the spacer and the flexible printed circuit
board were arranged to overlap after being left to
stand at a tenperature of 1500C for 3 hours and then
they were drawn out and two filmlayers were separated
fromeach other. [59] 528 Tine (h) [60] Table 2: a
table confirm ng the heat resistant property of the
spacer fornmed with an anti-static |ayer by using the
nmetal oxi de according to the present

i nventionlndustrial Applicability [61] Accordingly,
the spacer for the permanent anti-static flexible
printed circuit board used in the high tenperature
process according to the present invention can be used
to protect the flexible printed circuit board at the
time of fabricating it for the termnals used in
nobi | e conmruni cati on, personal digital assistant

(PDA), and the like, because it maintains antistatic
properties even after a high tenperature curing
process along with flexible printed circuit

boar ds. C ai s



[1] A transparent permanent anti-static spacer for a
flexible printed circuit board conprising: a spacer

whawe/oneverial filmfor the flexible printed cPCT/KRR006/000084

[1]

board; and an anti-static llayer formed on the base
material film wherein the transparent pernmanent
anti-static spacer is fabricated by performng an
enbossi ng, wherein the anQlaimsi c | ayer is formed by

coatlng an-anti-static SO|Utl0n conpr one or, nore
metal | Ok BARBAEEREPeRENTH AMOREI PG T aﬁexrﬂ?&?@g ircult board

bi nder scoagprighfect i ve i ngr edients, and drying it to
t her eby agoa&\ﬁggs% o1 0 O e, AL iE1S hAble8 PEARRGIY oA9D 3

mol d rel'&asin oper sur ace 0 spacer,
and t heansﬁﬁﬁé@ﬁlc G %’ém%fis%thpﬁa%’ mteipl fidwper at ur e

pr oces swhdreth thERfnkgaedhs pafrRAént RAN-SROE Sacarls fabfitatd By performing
spacer for ey flexible printed circuit board according :

~to cl alar]ﬁefrl Wherein the anti-static coating sol ution

[2]

3]

[4]

[5]

[6]

[7]

for t hevlanein thetaatiistatic dayer isffonmed by cowigrangat-seatic solution

?d di ti v@nfRking Bﬁé)bﬁ/rhét% ntlétaﬁ o&{@iletﬁaﬁi B P hﬁ)&%ﬁgh(mc batoddagic
ransp nen antil -s C C

1 ex bﬂan%ﬁ REbaEER taRRedn bt Bl ipebebroPide ppprmppnent

2, wheratirstatih @rapetty bndx indkl ickasing popety o thersuface nﬁﬂmrspacel

oxi de, aﬁﬁdttﬁcrkggé& dh beuskd ir?z[‘llugm heFure BRAledshe |1 ke,

whi ch have an average partic diranet er _of_ bel ow 2m
[4] Thel %ﬁ%@fﬁ%ﬂf{%@@ﬁﬁ%ﬁ%ﬂ%ﬁa@%?raﬁ ﬂ%ﬂ%a%ﬁed%waboard
fl exi blcqtinpte@caiei I ,outicreit drradtiattiocoiting stlatiohn firmhelantirstatic

2, whe r +8f

Spheri ¢ (SR efeRRLdutyilsEs APARGHA ko éagplgﬁgqﬂle 2 ags%kl%peﬂy
ratio o”thtf@@sgamn@mm@g@mt a@tgstpﬁ%s;@p@ rfpreq: @ ))n@qed circuit board
hi gher dcB@fing to ¢@in irbﬁ‘Z t\ﬁlﬁi’@l@ﬁk@ﬁﬁtaﬂb@{mted from an indium

anti-stat C. [ aflelbl |nt ircuit
board ac?%%:r ?:iﬁ‘ﬁa 1?1% tﬁﬁrfl%nfxbd? erer ﬁ P%aveanaverage particle
conductdiarngter afbelowelumet al  oxi de is inarange of I 1 ~

105W c iyl thsphR&it berARSRREANbaREIPIBRIH 2 AdXitle §ﬁﬁ%ﬁ €ircuit board
spacer for a fI r.d.accor

le rinted cir.cui
D i shiarafg ol L B R f PHHCE ShaPoOR R TR irtisas
and i s spheteeabyibersomipkatwitheasspaotiatiofagativ «)f the lodeer part to the

havi ng @, 1ftéf &q@%hcg&l%@ such as an urethane, an

acryl, an e , .an _am de, an_im.de

hydr oxyThegvaéiparenapww Wﬁ-@tawacea foraflesiple @%‘66 cirgpit board
car bonaiceor gihg lttpclalﬁl Vory, lwiresh fik @ogiuotipity ¢nkk bl biikeis in a
or the blnd ﬁgﬁg by iising a copol ymer binder

m xed Wit Bne functi onal group, such as an

est er - e:i?hqceransmren anent enthstaic spaeer deira/flexépe pynted gircuit board

according to claim 1 or 2, wherein the binder is organic binder and is made by
using at least one organic binder having a functional group, such as an urethane,
an acryl, an ester, an epoxy, an amide, an imide, a hydroxyl group, a carboxyl
group, a styrene group, a carbonate group, a vinyl-acetate group, and the like, or
the binder is made by using a copolymer binder mixed with more than one
functional group, such as an ester-ether, an acryl-urethane, an acryl-epoxy, an
urethane-epoxy.

The transparent permanent anti-static spacer for a flexible printed circuit board
according to any one of claim 1 or 2, wherein the binder is made by further
adding more than any one of a melamine, an isocyanate, an epoxy curing agent,



ur et hane-epoxy. [7] The transparent permanent
anti-static spacer for a flexible printed circuit
whomead7retordi ng to any one of claiml or 2, WAET/&RR2006/000084
the binder is made by furthér adding nore than any one
of a nelam ne, an isocyanate, an epoxy curing
agent, and a weak _aci (S}@r e li and curing them
[ 8] Thearldraa‘?ﬁjéﬁ?lgfﬂnd ll?}ffn%‘ﬁ{]cugﬁgl Sy atic spacer for a
[8] f 1 exi bl Bhepransytaeht pérmenént atybatatic secwiel nifexite ptintedriicwrboard
2, wher gi. d£1 €0 Dby 3 Svifeih ﬁﬁﬁﬂﬁ‘i@ifﬁ aR e SBh@G s8Ected from
froma SI te, a titanate. [9] The transparent -
per rraneﬁ%ﬂl‘é‘l‘?tﬁﬁéaﬂ%tﬁ c spacer for a flexible printed =
[9] Ci r cui t Theo@dnshagene perehiangnt binti-stat¢ spader dor Df]exithiepentad thenit board
bi nder éc%o@ﬁg Yl Elﬁi?ﬁ/ i 8} b2 twl{e?éﬁi E‘H rb‘irfalgl Riah qﬁfavﬁ;’flg 1éy5c1§‘1ng binder

m xture functiona
~acryl at &Krigt @@Wﬁ P e by P§EReE fo RectomR Heth %&hategfl%ta%ﬂate |
acryl at gigeRlas iy b dlrRtisRN ofgRb aci@latk/Betadrilate rA¢rmer ] did]an initiator.
The tr ar ent per manent S
o RS PRIy 0hic SBL15 SRR o By o
2, wher@icordingéo elnini 1 ot Atvwherdimipe ranﬁlﬁta@@}aaﬁas t:@l@a@ agategto

gr ovVi ;‘je r}%ﬁ@e i rsﬁ@&@ tén@f&ﬁ '09H1 Bér tﬁ'zanBEnynEﬂ@ﬂz 8bis formed with a
ynes/ ¢ r is forpe
i ncr easPH Y&UW&.‘%WCF&?C € F‘ﬂ“ﬁglf’? ESC? lém%éﬁ%d }ESS’ tE%IS)ase material
mat er i afilnf d)ﬂtlma sphedrhe spacer. [1 1] The transparent
[ 11P€r mane are%tt gér@ ne Ak Etaﬁ@gpa@el ffé)lea?(ﬂéﬂt@c ?ﬁﬁt@@ 8flcuit board
circuit Oar acc to. c el n
r?]gasmg property is

addi t i vECPIgRe $QPpIm 7 ﬁ’bhef%ﬂ}eé‘a@%? f?g s
sel ect eééld‘ct’e@ [’foﬁl Sdilidone p@ug) Ofiynrina gfdupparidre agnyd) gmupand

an acr y I it board
5, A4 RPN oo

boar d am@ﬁmg ﬁgd@@l bivdiersin the\haesrreaterial fitm peasElpdhest) gpde by
filmi scandrkihfa{1ekrestc senREe fidyn m@mvynﬁrsn@vatg dea@talaane of

sel ecte ol r.s, . havi.n te

above 1B ?@u(éﬁugg ézy%) dr?’i’ & 8olygh —1}111&%? gggltyg{hg Qulfone an
pol yet hcaflclo&ldfm@nmpom @y@llyph@lvbm ﬁXléQ; ﬂﬁpﬁh}pmperamre polycarbonate
pol yphepylens e ghdfontd) bgébn&ﬁﬁﬁgraqﬁémemmﬁ@@mqt &n @8

effective I ngredjents, or, co I‘ISI n&gé e1 a
pol ymerPAvEEE 3% TSP FEHIETR L CYRPY I?ge@f) gd polymerize
I ngr edi @pblymenras effentive sigrgliemsdi fi ed pol ynmeri zed
copolynmers as effective ingredients.



