Descri ption ANTI - STATI C SPACER FOR H GH TEMPERATURE
CURI NG PROCESS OF FLEXI BLE PRI NTED Cl RCUI T BOARD
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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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Such a fabrication process for the spacer using the method of forming the
conductive polymer layer is improper for fabricating the spacer for the process line. In
general, the spacer for the process is used for curing the flexible printed circuit board at
a high temperature of about 150 ~ 160°C for 30 minutes to 3 hours to mount the chip
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t hf i: K8 when' thé ngrfa%z tetn(s)lo?lzof B ptwoﬁymgr W%stgates is ftoo Huch Eitfferent from that
of effectlve ingredients and solvents of the coating solution, coating solution does not
wet enough to provide an uniform coating layer and strong adhesion of coated layer on
the 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



[23] The solid contents and the viscosity of the
coating solution should be controlled so that the

W@ bioskress of the coating |ayer of the anti-stBCT/KR2006/000084

[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

| ayer fornmed on the surface by a thermal curing method
or an WV curing nethod could be 0.02 to 2 D after
dr Mighe: tham33 Byesic(aA doatirig df?rﬁlﬂ?l‘ aﬁﬁlﬁgeﬁpsllirf, Thke&la, Japan and the

ty of th ti t |l ed to be .
Tof ey it ik R R 38haled e RS b3 Sogeine o
s othg tantstaticssodwtivnrafithespresent byeitich, toprd@ide evbellent wetting and

%&{ggﬁgﬁ%%{ Q%M%t ive polynmer coating |ayer is

cones difficult to obtain the
u ni f &8 mwrﬁsmstw@nwwk%tto a spareni Righlemppriagiyee pEsessf it is

t NBrefRaBIY &6 ﬁ@é%oB@héfﬁMte&&@théﬁ hady 8 hlgheneﬁlb&gi@taﬁ{brobérty enough

becones d bl e because the. exten ncr.easin

¢ o whthstand;the high derppetainirdBess et tl%ﬁ imiqe; 31 polyether-
Fuirhilera pdlyfpliehﬁleﬁQSﬁdwhqt(ﬂ?ydtﬂim sﬁlﬁ(bne- higattemperatate p@lycarbonate and
S O{ léthkgq res% Itn tér nSetr e of Sk 1soa$8¥%a PS(?’H ecat wii&h can be used

oneh IS COa e sSurt ace
h eﬁlr thedsph tmnerqmﬂewmess iHoweveh dre prasent invention dasbsiapplied to

f
0 %éﬂ%?afl Bgiyi‘ﬂ@? Film r(ﬁggx%eg%at?ssﬁég%lc?ﬂé%P régisgn? fe‘?ﬂﬂeraftﬁl‘é Tdwer than

fective 1 ngr vent

c oﬁl@t ofghe abaye I@ﬁem&@aﬁlﬂhg& Hioys quWS@éeglyn?a%@rSWembyﬂ%ty@ﬁle-

t OteRipBitHialie, zarpowytﬁ ﬂ@xfa@aﬂm& b @YBicadofats lo olefinic
adhesi on ,of n the substrates. Therefore,

it qrgpogaga?lp@g%mge %?'Ft]r%feease the wetting and the
adAQﬁmagéoﬁ§[!4:ffg§tS| n? sgl uti on i f thg surface

t ensi on ol ar of the nmer substrat oW, .
In tﬁP%Ofa‘é'g a%Foé‘ﬁa‘Pé futhe prese H enfign, &‘ﬁ?ﬁhfg 'acatt by forming
pr thi¢iade-stdie lsyer tapriding ﬂieoﬂetﬂfdm@fmﬂ théarganio ady/oe ilogganic

S o Pective randemS BF Suioe i B B i iR ol ARG Substrates
| swhisbeanehttistdnd bxgh@emperamlrﬁeprows Ph§SGE, plowides raleasmgiproperty,
Lﬁq (?rgaﬁesoﬁo éaﬁ‘ﬁcl@ ruﬁﬁl%[ﬂﬁeé' Qﬁﬁ&t'd@%ﬂoﬁa@in raﬁt}f IS8 properties.

ent tlng a heS|on 0 oa II’]%é
soI uFuigher, when thagrapgeralgasing pgentiy bsediakang ity the abeye wid in-

S pg&ﬂfenfsoihe @pﬂ@r U633 adHérétolth® Se1aé reélﬁt df ﬂldl'l@iﬁlﬁé pHhRd circuit
us& pol ymer materials which have a high
‘e

helé‘? si stant property enough to withstand the high

t eBRifDes@iptioncstthd Drawings! e, a pol yim de a

pol y herlmde a. pol.yphenyl ene ox'ﬂg@ﬁﬁﬁ 5 )

sul f .ag’ﬁrweﬁ*d@rva% PROVHBE 9 B3 exthle P‘H’éte Figguit board
t hﬁseﬁ&ﬁltherlﬁgh féhip&fatlire rmﬂﬁgslpmass@t:coming ho tie présedEind&iiion.

and can used f.or .the era

or oc B et ectPhais B ALHDAORRERORE I e

to gEI(ér3alls am@tspntﬂrvefwwwrshmmiag afsparet foriadflexitiaprintgd circuit board
he I

D o i e ford R Rhith  plcBUE ol didifle'td ol dilodiment of the
a PSP INVENERet er epht haI ate, a

pol yetdny 8 agraiail BiodskékiBnal&vidie bl £REHB6Y8Ing . shéwn SV FIQ 3.
ol efini (g@gonpound a polystyrene, and the |ike

AdYlede fer the Eﬂi"@@tlﬁm[ 26] Accordingly, accordi ng to

the peRSSMer, YR hvehtiéh @ﬂﬁﬁ@éxpfleﬁ}%d 19%%@ Vpi}(hreference to the
formng fhe anti-static |ayer con‘pr:’ﬁ%1 t e mnet al

oxfARpEN fiwglgé,r]@ sequirgddp dorm gpllélg rugged portlon on both edge

surfaces of a spacer, as is for the general spacer for delivery, in case of fabricating the

spacer formed with the anti-static layer comprising the metal oxides as effective in-

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



bi nders as effective ingredients on surface of the
hi gh tenperature pol yner substrates which can

worahetarezsl hi gh tenperature process of 150C, pPCI/K&2®6/000084

[33]

[34]

[35]

[36]

[37]
[38]
[39]

rel easing property, and creates no particle
impurities, without deteriorating anti-static
pr o memgur{:s217 hnd:mrm@me 1ivh @erspmwp wmpeghdv&hgaspa&gr for a

CECk e B ARkt i e PR Sl ProdisS ARty o e
f | presdnt enventiorn, @dd Figuca? is darassdsecpnat vieBeaken gongihedine A-A of

h !
t P1 g%e?r”' g;;fmgﬁ?% F%u& 1 ]thé ﬁ)rlll?lggﬁ%p%ﬁ é%e\llg)oar F(J?'ng% BBthe edge
t h the gWCtsrékﬁaaﬁt%mreteéuhﬁ ﬂgmbledz,ré%i eraighensdy Alﬂ@thleh gxample of

Pr &S ensgedHofitn i9 Show Sl F1§1l11@3 ahdl Figlﬁ’e RaFisud 3 is a erspectlve view
crqss-.secti ona i ew,of an enb g H shown i.n

[ 38owipg spacet] Oyfopmpd withia squarg;s §pgipostian, {25t fpxible
a prlietad bilr@mplmard aestddn thetigh tmqrefhture @ibdess dcdoerdinigylo another

[e r| ng. a ng.t.o_anot her .
cr BB RRpCosHt kaSeop LRERTSH, AGLRILA1n S PRietiongt yigw aken
paalpn&thedmsﬂs—Bsacdﬁgwﬁ 3l The mgged pertion ndrobsfonyed hoarouind shape as

FI Gell 3s a %{ﬁﬁg & | nhﬂlgedﬂtthé’fb L éhettr oA \RES. (Whltlil@l@ round

pr esent e ex ned In detall | .
re?lwp%wg%pwﬁ@n apulyapageays Haraysea syrface soptagling wigh the flexible
f oprintad E@&ﬂﬁb(ﬁhﬂ@&@nfeb‘ gobsithe @frfall@sfﬂ ifa %athh@ﬁﬂlﬁre-sh ?ed rugged

copeDny BBleEase i Sipds e g ST pA bt BERE e Fnet
W althouple a@ontaetitgasurfaced afyar endqroptionsiis |sg1atlhe net al OXI des

as_elrh&fduntSnhdbadl ggé_g]%%?n i fhl?nc%géd' sl £IBR3 3hdd mold

process, eru
i norFa glan@sshapedrmolé Inftiagg pfethg rmglda pmdgpeldt it Wereqm@d to make a

S hﬂiﬁhﬁghépeﬁ%ﬁ% hhAhg @ sizk SX6Wh t Pighrt 186h the sGMhde JF Ql‘i’é fd)und metal
used i n the gh te raiure {Zlocess ac%grdlngtot

pr BSEReT- FHUE‘?& moqﬁlse e plagar wols, jtds requirekto. ragke; royag-shaped

\'é! @’Vlé@ﬂj@_ﬁ ft;rﬁinig e ﬁ'ﬁ@eﬂ Ipﬁﬁloﬁ -oh thé ldﬁlgg;tif:le slﬂapgd\fﬁlefdﬁ ﬁ)@ihd bteﬂ Also, it
i qur e e ro u r a
£ Hedhibo o ManhCE Acine 85 Ce [ 8 bbbl b, B e B, s
pr nevessdryciorapplyta teopexiturdndatioat léﬂf’ﬁlrtp 480%7 totfhem ﬂwggenki—shaped
4
P Oﬁlgg&f]gértﬁoé gﬁ %é)\l/\)ﬁmlf eIHhE V@he@ﬂﬂe ﬂrg %éﬁfs thl'&i&%tﬁlg g@\uées it is

| oW ng a spacer

s q%ﬁs’é’ asiefpe theyggedishaped rupged persionbydisigdieptyand pressure.
pPri Niesrder toGhdrbase Y srolde@ivity NsevBal §Habéts E&FB@fa@hb'&t@d simul-

process according to another enbodinent. of the

i nPEFRYSENCY & Sﬁ&‘?réla rpupd shape meﬁemoaﬁ afa W‘g &Rl the

t a&ﬁhoﬁin(gnﬂ)llbbvedlbymlﬁb ﬁ{tﬁhg)f Figure 3. The r ugged

por t I ?SOS% celQ fo Iﬁgh %Iaﬂgre hg(%gs Qxfctuvifhats b%gn ﬁlbncated by

squar e ep en e reg rené

Whihie enathesd dasqmlcbdsatbap@ dzwlldpggl@@d fpidngh smpeaturdsy fom taalg@)tume period, it
be | ' .

OrEM B CLOF SuCORATE! RS AR gl i o
t hah w%@%ﬁ@wmaggb@eﬁm it is stable because

it SHeRMHf@r, thepieidn irentGod wili be maﬁlﬁédq}i Qetad Wit @ ference to the
€ nrg{)odlments However, the embodiments are not intended to limit the scope of the

present invention.

<Comparative example 1>
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



al though a contacting surface of an end portion is
smal | . [33] The round-shaped rugged portion can be

wo abplozrded by using a round-shaped nold or a PCEHERR006/000084
shaped nold. In case of the round-shaped nold, it is
required to make a round-shaped device having a size
shhien), 0.0g bf gtiynd-ghieol, Aed 62§ fofi¢ anethylt hpyrotidindnéeesd added into

e ot st et R g BfeRuG&ibol Bad in isbarhBvkagobol ina
r uygente patid ofoln1 amd toiveed)| tbcrg te fabcikats aapeductize adatimgrsbhution, and it
AI @93 cdahed oh ﬁlﬁg}ﬂh’hﬁ@etﬂ lr}ng hg:ﬁﬁégs%g lgﬁy z?tlﬁ&n%&eof 0.50, and

IS ne

%‘W the QOéwgéﬂ@t wizsedrisd fab% N 2temETREr of 8%€n¥ hMoa spacer

r OWﬁﬂfaﬁﬂé‘ﬁé‘(ﬂ atf Mﬁﬁ\%@raﬁﬁé bf 900°CbycusiR! thié fiA €ablrichidd bR above
the fil mpasses through the device, it is possible to

f o RMHARE- r ound.- shaped rugged portion by using heat and
[40] presay meesuﬂt?of]mda@urﬁrgihe smnﬁademesismme of ke gitadsiel polyititde spacer by

Sev%ar?s of‘cél%eclfa oW he %d Ra%s ergs1 .%mr{:lél ! %%Seorg%i % b%ylo Q/area.

form ng severa roung1 shap e | ons
t i Teg mehduedd tesultstod tlmw(thaagfr @fg:he Smfacs\sttmcetah@rdlng to the lapse of

Sl ih%ttfn@afte[r 3 lgi%lgstﬂe spagerth t&ﬁﬁ%‘gﬁel ?1’ 150P€ wiak Sfbwn itnhtable 1. As

tenperature whi ch has bri cat ed

e
methosd igdahle | b@hena%wrs Davieipaped gk a tpnageratiggtof 150°C, the surface
t ef&ﬁfaﬂ&élhﬁ? 1ﬁ&éast@? up g abdved oﬁgvar@afito théreltays 108§ ﬂfe%{hﬁbthﬁc property
r out, .a, se I roceaur.e o n alnlng e
& hBEbShaRekd i Il SRR Thr  cnr rying out
[41] t he e@bmpsiatige efadfijle Pler ei nafter, the present invention
WI [ . Al i f. C t
421 g oGDmpRRE6E pREGRIL 2 Vi kidd ?%%c%eﬁ{hg%ﬁ%% yyriftaal uggohment
t ob¢twm=rt the |spacet aipbthe flexibbe prindedeircuithoard dusing thahightggperature

Cﬁ@@éﬁs@ﬁ h V@SN RP R s{aﬁce[r 384 tlﬂagﬂéifblé‘pnnted circuit board were
et hyI en -di oxy-th etﬁg wat er . dj spersed sol ution,

9g°Yﬁf agped; 8¢ pRAcEr §: B 2 palyimige vifhony tggatment at 300°C,
\(/\Ewailbvdi’fapééﬂ Wik the(ffldiﬂil@ phhted @ﬂ?ﬂht B(?Mdl tdng @xé)as éeft tof stand at 150°C
et e c of .
| HBBHRaRE TorPaftet bk sFrReerd Serer i A Plo G cfouis posgd was
s ofiragmtoutrantbsdpgratadintogwarlayers jh thas nstaote, drwiasastimated if there was
ﬁﬁ{ ]?Q’M{) 1 PhERAL sdiferdes g&lcU ohétlt bt ot su}fa%e giile We?&%% printed

abricate a conductlve coating sol ution
i tCl\'i@%“@@ﬁi@@Fed}‘?e]leﬂéffpol yimi de filmhaving a thickness

[43] ?f I 12&5@11*ékd‘tuﬁatgdih| lﬁi‘iﬂﬁ 8fmdit al® oﬁﬁie s@lﬂt@r fe@@f‘ox% e sﬁﬂ?&e%g Ct:he flexible
il mwas, drie a tenperature o :
Thente Cgﬁak@ar%aés P%?W ST SR Rper at ur e of 300C
[44] by U§Cng1phﬂaﬁvée)kamp‘labjsl cated by the above technl que.

[45] EAﬁzgﬁ% %gé g Oamrpo? 3.is 1%§e éﬂl g)cée 1 %féflve%ggmglgsi gpqccﬁat the spacer

wewas fabdeatedrby heidg atfillm Oiaawaf:taueed lesfosmmgctbe agts stabie layerd
@'ﬁ% M eBRductiVe &?ﬂl%i"sré%%ffe% ih eﬁfenisl'lﬁ iy ?\I}%e F the
t he rface

resl stance’ accor Ing to the | apse o
polyimide film.

[46] As an estimation result, with regard to the peeling off of the solder resist on the
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]



the tine after applying the spacer to a tenperature of
150C was shown in table 1. As shown in table 1, when

W@ 2006013285 have passed at a tenperature of 150QPCT/RK&2006/000084

[48]
[49]

[50]
[51]

[52]

[53]
[54]

surface resi stance have increased up to above 10
Warea to thereby loss the ant-static property and be
changed into an insulating property(see table 1). [41]
<Cbnparat|ve exanpl e 2> [42] Conparative exanple 2 was
|ntend9d to check if there was_any mutual attachnment
betméeQWthe spacer and the'u_ex ble printed circuit
boarg1gur|ng the high tenperature process in a state
mherg t,he spacer and the Lhexible printed circuit
board were overl appedaaddae Spacer was fabricated by a
pol yEm,de without .agy treatnent|at 300C, was

over Bapped wkds@misie flexible printed circuit board,
and $as ||l afat to stand at 150C for 3 hours. Thereafter,
t he pver|lepped spacer and flexible printed circuit
board s.dramn out—and scparﬂfud into two |ayers. In
this instance,’ |tnm@@)es€|nated if there was any
portion mhere the solder resi st conponent on the

surf [

peel 2’ aEal[P)geg *%Iget Peat-r s?sé%nt ¥l u%ty%?ﬂf V?er??l?ncated by
ofum@tls@bu@mtlwepolsrmeo ncqonbngmtthacen@ﬁltlom aftl exi bl e
printed circuit board was peeled off toward the
spacer [44] <Conparative exanple 3> [45] Conparative
exanp Exampled>j dent i cal to conparative exanple 2 except
t hat Ekﬂﬁpl% pas ﬁfteﬂ@d té adifirfAlReihdt)or wot the 11ﬁt1£1| duﬂhce resistance was

conBRATAAER & o NoRsEt 1o efidp 5t radons ginetd at a emperature
| noff Eﬁ’@m spaver fammed withamendfstativdayeo hyving dehitkness of 18] was

Qfs )Faﬁggzﬁgﬁ‘j by ¢ oz*t%g a'heaﬁﬁ l sEa{tlc fupﬂﬁ 60 Mkt {)]Fa% ﬁ(gﬁnhﬁg film having a

€ surface

f | dvigkopss Qi rli2pl el d;rb'mgut tin Buaregardo thgregatingesolyfinneyas fabricated by

WaﬁnﬂH h. SQWUQﬁ&F’nﬂ 6&13@3@%&&9@1&[&1@1{&@ 5£8 @& hréhane binder,
exa the s Lg» resi st having about 10%

fW?Eég g@“ﬁéggggpfﬁobﬁﬁy - toward the spacer.
[ 47] Thé §usfdet aésiskaige af thelspacy Edbeieated bl the above technique was

measured to be 10'Q/area. The surface resistances observed periodically from the

spacer was represented in table 2. In this regard, the spacer was heated in an air
convection oven at 150°C for up to 500 hours. As represented in Table 2, the initial
surface resistance of 10'Q/area of the spacer was maintained as it was, although the
spacer was left to stand in the oven at a temperature of 150°C for up to 500 hours
(confer table 2).

<Embodiment example 2>

Embodiment example 2 is intended to search if there was any mutual attachment
between the spacer 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 1.00 was
fabricated by spraying an anti-static coating solution on the surface of a polyimide film
having a thickness of 1250 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.



103 0 20 4 0 63 80 Tinme (h) [48] Table 1: a table
confirmng the heat-resistant property of the spacer

w0 aslozrded by using the conductive pol ymer acRPOI/ER2E6/000084

[55]

[56]
[57]

[58]

[59]

to the conventional art [49] [50] <Exanple 1> [51]
Exanple 1 is intended to confirm whether or not the
I Ni t The swfick assistanes o$ thaspacendsbrithied baitieabody ethhiué has

d. f I ' '
 DRB P QN L b M TS o oo
anthle fexdle printed ewrcuiichoantywas ndtipekled off towaid, tbspuger at the time of
f afp h‘f@}ﬁ}g%atm/e Ifelgfaﬁéﬂ%gﬁtp b?(ﬂﬁ% e thé Qﬁﬂf&e !tﬁét Q&r%'ﬁ%gg Blhen the

sSur ace % avil ng ICk ess
angpagenanddhg ﬂexﬂp Priffed cirggid b@afdt"??ée e@%ﬁgeﬂgo qvirlapiafigr being left to
Wastan Bl ERb&@tRY of 50°0 @'or23 Reur® inFGBR thelyiwkr® dia%M out and two film

d| ersed sol ut Idgqrr] ﬁrg of acrylic urethane
g Wel sapamiedgfo Otg d 59 of isopropyl-al cohol .

[52] <Ehﬂaodlm&1aemm1ﬂssst ance of the spacer fabricated

by Eﬁlb deht En(?a‘:frll1 L SRR T %% tfle ex Ill(i% \P{t € I?ea{ Bes1stant

The Surtace reS| ances O serveg% erlo
s ppropertyersl the peleasingt prdpérty efahe @a.@er fbnnemwgh rdmﬁmdsftattdﬂeyer by

SP&G th%?tratm% 'cﬁ‘n%t b birfder Yst, h%ﬁnﬁ:\‘ eﬂvaslﬁ)gﬁed on the
for u %noresente in Tab ,

i npelympide film e ﬂrl@l@ﬂeg& ofrfbdl) By C%@nwé\hﬁgﬂaélfadhﬁﬂvesw&b @curing

¥\ﬂ§gdﬁﬁhtgﬂ atio @ﬂ 1&3. Tmenvvaspac@f WB@faﬂhcz&&Fby‘a DR aP@ﬁulsaftfb solution

t 8012%)@'}}1{1&9? gatly@ggq%%/ng op é]ilﬁ gr%ng e{ tg]%% gﬁ v?nrg a t%lckness of

ex 8260l aad AryihH 4|to b olaickaest ok Aliyaned tlihnl iswas)itwredibyl nieans of the ul-
t t

S8l oy 368 E2n Y LAl FLORSHIRA O BHIESE: Liine

t h@luﬁlcghwaSeﬂab@wé@desempﬂ@& &Sg of ﬁleedo@?d\tlé owjislerdispersed solutlon 2g of

Spg ﬁﬁ{ctlaﬂaq g&(ﬁlﬁ) dchAXe Whgoﬂ%f UtS%Q)f ] ﬂlﬁéﬂotnapé}@ﬁ}? aé’ﬁfa?e monomer,

overla acer or nme( Wt anti-sta
haQ.laQ W%@@QS&P ft e@él%%@&ﬁﬁ%ﬂé&gw (3hy fl%twkg)’ with 4g
anoﬂ@@propﬁlaauaﬁmmﬁmgna e%l@leﬁetglpcannéﬂiﬁnﬁmmeafee of a

de.fil h
e 7 TR Biifece rEy e OPHE sbaet bR a by 1 tglg il S
f am‘eam‘htd bioyl OrRaraag ARo5iy carf bejs:qna dhat ithre soided eesd;nt op thressmeface of

S O{hH e?ﬁrle r'i_i &‘ﬂ'd wadhét @l@ tgglﬁlrd ' th .'Q% me of
of sillcon r easi ng ag g | netsu %
3ghigh t%watuwasgeaémems W@Wﬁe syréash Of tl[esw]acerw@s clean when the

S U§fag&rant eRd ﬁé)@ﬁl@ PrinfedidiRuit Basd wdré Ririfpat 6l ovflaphfter being left to

hn
abé)t\alr?d ét%ctembe ature of5 150°C for 3 hours and then they were drawn out and two film

layers were separated from each other.
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nmeasured to be 107Warea. Al so, it can be seen that
the solder resist on the surface of the flexible
WQEer0MERITIi rcuit board was not peel ed of f t owaPdI/KR2006/000084

spacer at the time of high tenperature heat treatnent,
because the surface of the spacer was cl ean when the

[60] spac E‘ablg Dela tadke cfdlnﬁl(lhbifg&h@h%dﬁ _t@ihtzlﬁit fpﬁipefty bﬁﬁfeg;pw €ormed with an
arrange o gverlap.after bejn t tgq stand at a.
£ ey, federgh itk ind gl onle porftrieth e eyt g lion
dr lndustrialbApplivabilityn | ayers were separated from each

ot her,. 6] . <Enbodi nent . exanpl e 3> [ 57 dinent . .

1611 orcanBFeordimbly, M BASH dot BE BOAIMETh e TR BB it board
headedrie gHedtighntenmpetap@at pyocasthcctidingeto el pregenip inveatidnycanfbe used to
th r i . i .ati ver. b ' .
| DEoERE PSS PATEIA LR Ol A of Ry O it
pr usedrin mopde communsatiend persondaligitall gssistane (PP Ajnand the like, because
t i GhRsis htiPatRDrEYerGQavVeR 3ft8r IhiBR ltélfi‘&rﬂgfé%ﬁ‘ﬂg Yol along
a curing. agent at, a.ratio of 10:2. Then, a spac P was
f anith dekible prntedgirquifcpoardsant i - static sol uti on on the
prinmer |ayer fornmed on the surface of the polyimde
filmhaving a thickness of 125D and drying it to be a
thi ckness of 1.0D, and then it was cured by neans of
the ul traviolet ray by applying energy of 500m). In
this regard, the anti-static coating solution was
fabricated by m xing 1.5g 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,

Olg of initiator, and 0.05g of the silicone nold

rel easi ng 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 10 Warea. 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 tenperature heat
treatment, 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 150C for 3 hours and then they were
drawn out and two filmlayers were separated from each
other. [59] 528 Tine (h)[60] Table 2: a table
confirmng the heat resistant property of the spacer
formed with an anti-static |layer by using the netal

oxi de according to the present invention Industria
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
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[1]

[2]

[3]

[4]

[5]

[6]

[7]

protect the flexible printed circuit board at the tine
of fabricating it for the termnals used in nobile

W@ owiTi2eat i on, personal digital assistant (PDRT/KR2@6/000084

the |i ke, because it mamintains antistatic properties
even after a high tenperature curing process al ong

wth flexible printed ci r@éﬁgﬁgards.dai% [1] A

transparent permanent ant c spacer for a

f1 exi bhQranspaid PefhdreH dntQMCspalFb! $1188bledridRAE cuit board
base material filmfor the flexible printed circuit

boar d; “UMRFSHE-anti -static |ayer formed on the base

mat er i @abpaced bse whaesiial fi%nh gkﬁ' the ﬂébgb%rpﬁilted?ﬁ[fcﬁmbﬁﬂﬂ; and
anti-static_spacer ds rpcate . orm ng an
enbos PR StRET EYer (pRucdS e Bps madlilit; ¢ 10; meg by

coat i nghemingh¢ irasspatent perolanent @ntistitospadienty fabrecatad byopesforming
met al gxides ?gd one or nore organic or inorganic

bi nders as.ef ctive ingredients, and drying it to .

t her ebyherentheantirstgtie ypelsforpad bysqogting ahanspatptis slpipng

ol d r @dremssiniPor RREGHE Ynedl okliRs ad bCé Iﬁére@%ﬁ@qﬁénganic
and th@na acer.can be used in hi gh telgﬁ%ehra ur.(ﬁ

ot ocesandgrs i 4t Jeradienisand drying e eFrty RipYle @ permanent
spacer arftostatic prioperitjohrel pmiokd relkasing properth oattlet suefaoe of thg spacer,
to claj i Nt ' ' sol ution

for t e s8R Gbey i Y bl bbbl 21 0o

addi t i Ve franspangpineyinanent hati-siatie spacaxfop p dlsaibleprinte] cirwit board

t r ans pai6Rfind@' JRRET) tyiaRdih ﬂﬁ:taﬁﬁii-s?atﬁ:%ﬁ@ﬁg §dMitih for the anti-static
flexible printed circuit board according to claim1l or

Oc¢ J 0
2, whelgerfupther coppgisesan alditive fopsupplyang e seleasing pIapeIh-
%! d ﬁ, 'Ih'lii?e fraifyparshfermandnlt hiadils ulam: ic8efor alﬂé%( ! ﬂiﬂt&lzicE)ircuit board
| C ave,.an ayer e artic | te 0 e . .
(4] TrEcepidimstoAam T o deeasi e mAatexids B seied fropn ipdium
f | exi bbxadgritit @dde iartitanitm waaledamtthe lidle,nghitlohavezanravirage particle

2, V\he&ﬁhgte?oggglb&%e shape of the netal oxide is
spherical, Trber, or flake with an aspect ratio(a

ratio Bhe transpirehigrarmprant ant-stetie spaser foe e flgaiblg prisited circuit board
hi gher adcBRiinglto diath 1T, Bﬁz,tvﬂﬁai’eiﬂ_ﬁbﬁﬁicldosﬁfa?@ﬂﬁﬂﬁb metal oxide is
anti-stati.c_spacer fIﬂ?(r a_fl exiDbl eqﬁ)l‘l nted _circuit

boar d $REEBFa; ﬁgfrt% & MihEnGIspect rafjpks Etig of Hhe longer part to the
conducghovtet parf)fof highenhaall. oxi de is in a range of 10 1

~ 105Q.D.. [ 6] The transpar.ent . .pernmanent .anti-static .
spacer PRy A BT ARP Sl ShLR P75 SR BB} frgpit board
to cl ataeopdling toXlaimhleer?, whein Biermpadudtiyityof e roetbl oxidg is in a
and is, §f RY' Usp'agg at | east one organi ¢ bi nder

havi ng_a~functional group, such as an urethane, an
acryl , Tetrgnspaent pesmangng gnti-gtatie spager fosa flepiblgapringed circuit board
hy dr oxydcofifi® e, clAmCR6OBD XMerein 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,

12



group, a styrene group, a carbonate group, a
vinyl -acetate group, and the like, or the binder is

wore@e/082931si ng a copol ynmer bi nder m xed w t h nPCEKRR@G/000084

[8]

[9]

[10]

[11]

[12]

one functional group, such as an ester-ether, an
acryl -uret hane, an acryl -epoxy, an urethane-epoxy. [7]
The tr anspaesnicid)anddivdilie, amd ¢urbhigahdrs. spacer for a

flexib rinted circuit board according to.any one of

c1 f m e, fensBu R ik, s Safie S5E fok et iR RLfirbie board
addi ngaavordeng tearkaisnly oy evhefein theddinder megn mprgaswdyadeaseected from
an epoxy: i nt,and a weak acid, and the liKke,

and cu%%%%ﬂéﬁg%?ﬁﬁg] The transparent permanent o

ant i - sTha Wenspyapiarermanens apti-siefip ppacpy fon e dexible pripted circuit board
boar d acerif d1dif bR, Wherdh the bitde iLarultB@okk R§&Juring binder
an i norgani ¢ bi nder .s IeCLedgﬂégg1a silicate, a

ti t anatt®lis papixtremade p puxiag Aencainpal groye arypte(metacrylate
spacer oligomes, T tossfunktonal gruue desilate/aictachydate tnanoaes,dind @n initiator.
to cl aj or_2.. wherej h I.nder traviol.et .

oy cul e darpafa PRGRRD ol Sl EREEr fofa st HRHLPLR i board
15 f unacouting toglaopl erc?.yWheran thetaatirspatist layaslis goomg-freated to

to 6 fLBcide QH@éurﬁEfi:é‘ﬁ i0fi oY h¥hé/ (ABA 85 H%‘ﬁé%ﬁc%f,”&‘l@ fttned with a
and an initiator. 1Qf The transparent _pernmanent .
ant i - SPHPETCla¥srs0 @ tq Feregse the adgsionfprcgiwgarigd tothe base material
board fikeef@eRfade Claim1l or 2, wherein the

anti-static layer is corona-treated o ovide.the . .

sur f acent EHEPHRMACTRAYTL At figHe %%acﬁﬂzf‘?é ﬁ%ﬁ%\(’?e %rr‘“t?‘gcmmt board

f or medacsbtdingtoprlaime?, wheysin tteaddiive dor supplyagpethe ddeasing property is
adhesi [ S [ i f

he s il idin RO E frckf, 4 RorhROROHF WBA uf horsl B,
spacer Thetranspareatgiepinangnt prii-s@tie spaset for b dlexibleapriedivingit board
el caq Rodind ORI, HR1CH e LV maiaP AP |54 fth [oiget made by

a fl uoqqrp@‘lséx}gﬁ}de’astaw ¢ c@érﬁ}nm g}eaj)b_fm?ri,j]aving@ temperature of

t r ans psboa vl SPREY, BRuheddta polyitnidd, atpolyethieat@idef ®polgether-sulfone, an

flexible,pripted circuit board.accaordi to claiml

wher ei eip el SompbiEd h boBBRIRIE SR, it hberfipR depyearbonate
by conmpréffschye aigrddeanss, oncmnpredimgd sedifredrpolymecrpad derfems the

havi ng r . hove . .
pol yi pEERREEILUIE breBit for A sl iodticfpolymerized
cycl o emelymers anefirshisie ingresienfpheny| ene oxi de, hi gh
tenperature pol ycarbonate as effective ingredients, or
conprising a nodified polymer made fromthe polyners
as effective ingredients, or conprising nodified

pol ynmeri zed copol yners as effective ingredients.
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