SPECI FI CATI ON TI TLE OF I NVENTI ON: Multilayer film TECHNI CAL FI ELD

[ 0001] The present invention relates to a nultilayer fil m BACKGROUND
ART [0002] Japanese Unexam ned Patent Publication No. 2001-315273
proposes "a multilayer filmprovided with a rel ease |ayer conprising
a resin _havi ngga syndi otactic polystyrene resin as the nai

in
component© AH*¥n%i nter medi ate | ayer donstituted from a r s 240
contai ning 30-60 w % of elastonmer resin units and olefin resin units

in a syndiotactic polystyrene resi i ures thereof." Such
multilayer filns can be used as%ﬁrso cf ﬁfe’?‘ﬂﬁ‘fe films for the

manuf acture of flexible printed circuit boards (hereafter referred to
as " FPCITYLBVOFNNYEGOVEN: Matildydrfiing her eafter referred to as "CL filni)
bonded usi ng feheiNIOAESHEM) @ an adhesive agent in a flexible film

w th ex reuits .(hereafter referred tg.as "circuit exposure
filnt). ?@@ﬁ&?b&%ﬁ%ﬁ%&ﬁ%ﬂ%%ﬁ{?ﬁ&ﬁaﬂ%‘ AYUHE [0003] Patent Document
1. Japanese RALKGARQUNPARKt Publication No. 2001- 315273 SUMMARY OF
THE | NVEDT2PN) RROBEEMNER: Bin e S Blat4rid PRI cEEN INSYELTT -Oh6 2 B0t poddsvaver

the resul s of e HRPhiIREY WY elddRoRRP EBotiING AL nalingad  hat

the "multilayer fi:lmincl a. conpar atii ve rge anount .
syndi ot act ciEmdgfé?'%T&?@ﬁ@Sf%%ﬁ%%éw TSR PRHPRTE ARl M tmedielR o
in Japanese U¥srgangbigteddrame resipinmixtarg eantaioing 30030 Bils 27dabtathearesin
el asticity nmogutstehdidiein ram drite i ghnditadtid poly@preho vith, top migtures

't mat ely urishn PapF R ARf R b U ad R Rllcase AR fo g
et LY RSt LR teh el ion P vt Gt e
woul d becone wisalcoverdawnfin gleceafieatafernéd thedse'©Li " )RRBIed p6iDg B hot

Mor eover, forprebe viaaifieadh@eive RigeRSin EfeRibfs filfith 8xdskd ayalitsi(hbmaftean
exposure T1l e Fé‘%@%S?E‘Wﬁ%%?ﬁi!@?o?f an FPC in that voids
(m crocavi ty%@éﬂ%f@‘%@ ﬁRggg’ E|ay formin the adhesive agent, and
consequent |y PATBENEMEERAEEREt 0 t he present inventors that the FPC

def ect [anoa WoteAt DbduniaHtat Yagaaessrenbxahiaed PLARRPLblidatied flot bogm- such
nultilayer films-have extremely poor press setup workability. [0007]
The obj ect of r\gsent invention is to provide a nmultilayer film

that will off%'r’M@Hﬁﬁ %Lla%i'WEleQNa press setup along w th being
abl e to i ncr cR8OBLAY TOHEISOAVEDIRY THEONVENTIONe | i ke. MEANS TO SOLVE

tTEE PRORjdEM ! _[@&O&er,(thb_r&mlo?iahméﬁdﬁﬂombﬁh@fi&g?ﬁiﬁv@ﬂ@rs%ﬁeiﬁea it g
e present ignyent . e T I ) er an
a cushion | aytg'rg @!%'%&8@@'%@?‘%’8%% é;.glj IR évrfl%% gf?%'?%%k %.?hd%%%&%i rst
nol d rel ease PAYRIYeNe rasht indhe fntemediate layer'i disclpsed in Jaranese Mnesapbieent
i s a pol yst yrRatenisuliliestioneNo.r2004+315¢7a hay adietdsticity modtlus ¢atin@s too
Fur thefTor e i 4R 984 RIS dBibete aEBl el BRSS Hkeing S100
y [ . . | L Vi i i
BT uctur e mapatyeEy R RpEhGaeRGG TRCES TS Brestopd BETS s Heksts
forning the fdamaadengitae FECLystEe fragbred Mndilgyesfiar syeriuglly ibapuld begome
wei ght or norresulfine igsdr rate dfajedectiv@EP@Ies nore than 60 parts by
vei ght  adsPAviprblsr, B tMeLLhE réHsgh?%% peforéd Reh¥lifhid} fRes bﬁr??}é esin,
and 2 parts g% V\felg%F]t.or nor.e an .essftf@rcl.ﬁo r_Earts b?'/ wel g tf.lof a
pol yst yrene SEPPIETAPGLTHe iiforaypiessing §f gidciimentle p grpyt gxpostre film
Furthernore, the cushion layer further preferably includes 65 parts
by wei ght or nore and 95 parts by weight or | ess of a polyolefin
series resin, and 5 parts by weight or nore and 35 parts by wei ght or
| ess of a polystyrene series resin having a syndiotactic structure.
Thus, this cushion |ayer is provided on one side of the first nold

rel ease layer. Furthernore, this cushion |ayer can be formed only
frompolyolefin series resin and pol ystyrene series resin having a



In the nmultilayer filmrelating to one aspect of the present
invention, it is preferable for the ethyl ene-nethyl nethacryl ate
copolyner resin to have 5 wt%or nore and 14 wt% or |ess of units
derived from nethyl methacrylate be. Furthernore, within the scope
that is not detrinental to the essence of the present invention,

there i SYRA4VBEPECEi on to the ethyl ene et hyl net hacryl at ePeBFaP A48
resin cothaining units derived from nononers other than ethylene and

thyl meth at e, t | t di.l i gent | duct ed
Tosear ch by« PR Bemrtiarihre el ab PPt A3 ueltls (isrpORRY ¥R RS ©
percent cont eff2dBY foimiip éherghesa aepand cayseaventhuit bgtameclear lgghe
descri bed abopesegidnerachdisitiienERS deddovesto viduel atishicdnbdoyres highet. t he

first ng)(ﬁb elrﬁ@a%@tidn%ﬁ‘cfh e emm%%bé\égﬂl M gb%F Fe@@slét%ﬁ rBIREr
and it ﬂfﬁ er. beﬁ;‘amaf(i ear_ that I”i' woul %e ssinle tﬁ'@ e uc?ﬁgf e
anount e | BRI SRIPEYPT g Biesgadavantior s Rarowds adniyiederdiin hrldvl pielt en
in the press. 99@bwakabiityde gurseas setup alopg with iaging abdg terinerepag thendeld
cushi on | ayer raaafbriiPesfardsthemod.d rel ease | ayer can have good bondi ng
wi t hout the uggaffs #6i rVEWEW@BLEM is possible to reduce the
anount (ﬁ tie Sus 1on Tayer edge face that oozes onto the heat platen
in the E%’é .(1[0015] (4) Inthe multilayer filmrelating to one
aspect of theApndiayar fimvelatingie, onetaspecinfdifiepresert ifantiohés etpippes of
crystal l'i ni t ywih atfifg ni@6 rdled < 18y r@necdshiont laydr! (EorfepBAGiag teyer to be
14- 0% of O CinfifledidiKyen, TrRSRARTARHLE thyBYic i AR LFBLR M which
scanni ng cal orinetry nethod. Furthérnore; | y such a case, the firs
mol d rel ease NEYRRINCQMPENETHAT 2 BRIVENG Soried rewin hayinga syadipighlic ayer

t hrough t he pstruntureolrurteenmbee, ifiive grsit fodningtthe fitse moldsielaase llaee is100
directly and pars Byweidah thdsotireRE sefiéOb8ih MvingesyrRft dtic@ructure

dili I L X .

clear that |1MEKes ﬁéya{'ééﬁiﬁo%r@@é{’%@h?ﬁ% of 6 TR il 1T TR
first nold relEeERSe 13Va)eand Riefesathnde pare BY wighbor vgre: A§ecHeNIBdRYBhg of
the CL fil m tiocititles miorethan 6&xgaotsunyevdightrandias pastspyseeighteriessalftai n

better enbeddjdigbléfipderitstrbsis UNENbaRNRY wBRhEor RbRARR 1E4d 1FBin t4bébtfair’t|s rlT)]yo

prevent adhes t h filmand the cifculi.t exposure f
the first m|‘h&§g¢)‘§a€‘ eoef?sé)g/rgrﬁ? g%rb%’lgff’m%@@q%mq@?c“ﬁ&f‘Etluge'rrul tilayer
filmis used Bgthemere thetushice [ayardyrihes rrefgrabbriasuéeso$s parts i weighin t o
: Ee ci 'rfﬁi t eo«pozrgegafrggﬂ palgils: ug@'gpnﬁféiﬁcéiphlgsmefm serieetrzﬁg, ?dtgffm?d
an W th conmeRbigRiaH mofe! dhd s @Aty Weilht driéds dSydiEtyrbne sbridsSlesiiP
rel ease layer,_from heir dher i the filmand the circyit
xpocure f1 1 aviBiA ST dda At e tHaschis dustloRlovdr sl one ()
The degree ofsigs 9kthgfirstmald releaseraysrebuitharmare, s gashiorelayer ean bl d
rel ease | ayerforrsedetly frombeolgaléfin sérstresin laad pdlysiyngnet deeiek Rédin Bhving a
bondi ng of tks%m@ietefd.tib@lrh&uFé??.dBftiBﬁ?"gf wﬁmﬂ%srgﬁg?m& natfﬁaﬁnmofmge it

easier for the first nold rel ease er to. w the deformations in
t he cushion I%é?f@ﬁﬁfrﬁsgenf IR 115 ,&’&@%3{0”8?#*)'3 F‘Hlsqt'%la?ﬂ‘?_rocess of
the CL fil m bBeHdiRg redncotheuihen erpyosiin sefies rasinangd paydtyrene series resins

the first nolkhvreg 2epelidtasterstiustueg.ystal | i zed due to being heated, and

this ca t | \ef i : t. e
St 11 ¢) RePy FURISEa SENERA bl S e L BERT s il
[0019] (5) THOMRASON )i qspien ey iasg s drssrieLannue aigra pih (Binss ent
i nvention is wWerkalkilitilin g presstsetup keinpcliesdy bettsscond nol d rel ease | ayer.
This second nold rel ease layer is fornmed on the opposite side from
the side of the cushion |layer on which the first nold rel ease | ayer
is formed. Furthernore, this second nold rel ease | ayer can be forned
from pol ynet hyl pentene resin, froma resin wth pol ynethyl pentene
resin as the main conponent, froma resin with polystyrene resin

havi ng a syndiotactic structure as the nmain conponent, or from other



[ Figure 6] A graph showi ng the tenperature dependence of the storage
el astic nodulus of the nold release layer of a nmultilayer film
relating to an enbodi nent of the present invention.

EXPLANATI ON OF SYMBOLS [0026] 100, 100a Multilayer film 110Mold

rel ease layer (first nold release |layer) 110aFirst nold rel ease | ayer
110bSecofd 2Md{%8°%°é| ease | ayer 129Cushion | ayer MODES FOR I’WI_PEREIW%‘NG
THE | NVENTI ON [ 0027] As shown in Figure 1, multilayer film 100
relating to ap.,enbodi ne of.. . the present invention is chiefl

Coneti tated I ATROREYF g { b F558 s AESRURBRALF bl Sl o5
addi tion, in thflstogragdintes press, andfupherswse (iihy was pessible freprers alless
gf mul E) i Idayerfirhi Umifol@ arso Ial’oﬂftlﬁi'f@tﬂoﬁu%‘ﬂﬁi@ﬁwi}?mthéﬂ@huﬂa&w 6f @i EPC,
escribed in ‘ :

mul til ayer fifﬁ&ﬂ%ﬁz %?. dél\fngéﬂ’eeﬁ%@g%@'Ie%‘é%rfommh?éﬁ@&s“g?%J?‘%a"flo
is formed froficd TediEH BleVapId&lpary DpErmg Nher fpnpepuplys fis multiayer

| ayer - f or mi ngfilrethirhcan haverogedwarkahiléyin & akesagetvpsalont withbeing able to
structure (reinerdzed ti@yibel raw fasFPSPant &% like) as the mai n conponent.
Furt her r{@q@] chh nol d rel ease |ayer-formng resins are avail able
comercially m | dem tsu Kosan Co., Ltd. der the trade nanme
SARECL) - ThelneBE mlRerHn f SR o Gris PPt AP Tesg B YA IGE e ns
is 70 W % or poydetmeerdl rasimpoietablyscontaied 3 palis by 8&ight 96 moreande4@nd

90 wt % or | espartd By WhRhPSEE&NES ﬁ:gb@@fp'ylé?'létresﬁnhﬁnd bo eknRe By welgh®t fore

I I ' \ f I
10 pm or %?2@”9"‘%@%@95?&%@%?5%1‘% 5 B IRhE m a8 b e pe R Y
of the nold r&sEa r?%\fﬁért-?apwpﬁan seugsTepindrehefirgfeabhoanizinge PeMand
| ess t han 30. ¢waightrerayareezhdo3b partd ey weightdr lssanimahgremilens neeinr gnd
(DSC) . Duri ngappatk pewehdt 6tmbid and0g0 flm 5y Weidht 008808 W eethybie- as
nment i oned abo%rg,éhgl} ﬁ%fh%%ﬂﬁﬁg\??é%%éﬂeg nI_| nity of the nold rel ease

| ayer-form ng canstﬁr_o r “enbeddi ng than the .
convent LlHAl A the reavibakdiligantiygondstedyiessarish by diripregertdnyantorsLif thel m
and the ci r cucampeogii@swntéhd clsnicof lapelislas dbsaibed lahyes, aldy wiFubdihgr nor e,

t hfe t ermfer at UssssARPRIERR R 08 fadh BV 25 dBvdraBit IcGsHBS Iydsad PiheMpdtd
rel ease ayer

0 at this t h F 6. T iti
of e i rEPEEreRast BB Wit Peilbrintortind Sidmdd e IR Ll o
[0030] (1) SPaishioglayespdll fusbiermergsisp dgarlika within dhessyitabtasieege.i n ot her
wor ds. t he resCondeasently, §t thiscoukiytafiims theuaishioa layer\ehd de firsemphieny|
groups or subglddsdliffr BB A¥le §5QHRSHd: ,Fanél’a@diIiBﬁ‘al@'tﬁoFehﬁIitaﬁleaeﬂ@stic

di sposed altern tIeI§ n ogﬁos“te di rﬁc i ons. about mai n chain
formed from t RETUSP BEECHPRBR 'yeg A BOMAN@IN8E31] Furt hernore,
exanpl ef0L] s@h SPS resins as disclosed in Japanese Unexani ned
Pat ent Publ i clatthe mulitaye? G0 rédS8dad onp Glspee o tey@meyéen®ention, it is

Bg: ’y’E ﬁglkg;tn g@gg@% Iﬁ?(ﬁ"tbfé af%%%&flﬁ) net gé&kg@%ﬁ%%{:?ﬁgsiﬁwﬁ%é wi%
ol Y vi y boraap s At T Y5 Prless %ﬁ@g&éwg{f BRI MRS Pes

t her eof , copofyisrgoes withindhe spene bahistniot detemental tmjheressengsorfdig , and
thefl i kgl, Wétdgreselrnﬁiﬁmel@rﬁ,itﬁérteys havbjegtiotbpine lemreeletrgémm BebagRite
preferably 85 I Eei -6 Al e 0 e 1 C
pent ads, pr efcﬁﬁ[ylngég%l g?ﬁmnﬁw rﬂtg?%ngédp@ﬁ#ar&@%rﬁ%ggﬁer%ﬁ%f]@gﬁ%}
pol y(al kyl st y?"ENBFIY ’E'P%}‘@Eryﬁ;g?‘y( met hyl styrene), poly(ethyl styrene),
pol y(i sopropyl styrene), poly(t-butylstyrene), and the |like. [0033]
Exanpl es of poly(aryl styrene) include poly(phenyl styrene),

pol y(vi nyl napht hal ene), poly(vinylstyrene), and the |ike. [0034]
Exanpl es of pol y(hal ogenated styrene) include poly(chlorostyrene),
pol y(bronostyrene), poly(fluorostyrene), and the |ike. [0035]

Exanpl es of pol y(hal ogenated al kyl styrene) include

pol y(chl oronet hyl styrene), and the |ike. [0036] Exanples of



acrylic rubber, urethane rubber, silicone rubber, epichlorohydrin
rubber, styrene-butadi ene bl ock copol yner (SBR), hydrogenated
styrene-but adi ene bl ock copol yner (SEB), styrene-butadi ene-styrene

bl ock copol yner (SBS), hydrogenated styrene-butadi ene-styrene bl ock
copol yner éSEBS styrene- isoprene block copolynmer (SIR)

hydr ogens? & 1&¥525&ne- i soprene bl ock cdpol ymer (SEP), PCT/IP2011/00548
styrene-i soprene-styrene bl ock copolynmer (SIS), hydrogenated
styrene-i soprene-styrene bl ock copolymer (SEPS); or, olefin rubbers
such as et hyl ene-pr op%I ene rubber (EPM, ethyl ene-pr opIy.I ene-di ene
rubber (BB Asdhe syt diligenily condurded fasparsbibydbdprasaat iavendersniér . and
the |ike; as hetdmaslebuthatlif treerercent lcontieht ofl ueits dgriestefranmestisyiel |

rubber (ABS), njgRideniatid ARGEYBES BN AUbEH SaRENHRSs BofRe hﬁ-‘% Eusrhgﬁ,per
(MBS), nethyl netha %I atte- Igut I acr IatE’-st rene cane. s ell r er
(VAS) . octyl SPGB et ane redesr avel copriTverighT Powsey

al kyl acryl at BUBEE 88F drfedaribecamptdgar éad ityyauhkbe ppesilido redugs B
(AABS), but adampenisdfyiieasshior eystlge fadcdthat odz8Bkhto wiemeaspiatdn ih e
granul ar el asgyggrs such as siloxane-containing core-shell rubbers

wel | as PR PepreuBaty o i pLbiever Boudfe SbipadTanddee jot Bpih
seri es resi nsralgrsedayer san dagh goehbinding yihaldtiw vse galryearhyloeower, it is
strai ght - chai podsie ttemrauty trRE it vf Seaushio Nayief e8ge!faeeMBittRdes onto
| ow densi ty pf?]le)ﬁ%tap I'aFefFﬁn he [te?gti c pol ypropyl ene, syndiotactic
pol ypro %dﬁie b océ po yprogy ene, random pol ypropyl ene, pol ybut ene,
1, 2- pol I[yl) df‘%ne, pol y(4- net hyl pentene), cyclic polyolefins, and
copol yner s t hertbemyltlayerdhangbitng tetdmglaspectred theybressnthaaniibaties
copol yner, angrefdigblbifétahe degéetdienjstairity bPBkbsitemh@thedirst mold
pol ystyr ane, et L 7Be 18000 4R8I 0 D Sy o feanifeh B e
horyloni tri | eIGERLFIGTEANIEY SPIBHBSks B aR FUthgigjore, in sich a case, the firs
acryl oni tri | emetdyneteree tayeotgmeithef Ag)integtayaewidntiehashiphilayeatirdugh the
copol yner, st yrifiéeorhRGhteyfed@itd th dshicRhRr 0veBs) aHrot through the
st yr ene- net ha&m&’ c acid glycidyl ester copolyner, styrene-acrylic
acid copol yoer, st‘ryr ene-acrylic al kyl ester copolyner, styrene-naleic
aci d co;BQﬂ1§M§ therrephel diliggatly eow%edcr@ﬁ%@%@v the,prgseMdnysniass, it 0042)
Exanpl.es of plodopest deardbal ibtherdegraesofianystallietypd thecmsindnaniag the first
IopLy( eE g&g]nemb@rreplag@edf@% R)as dggkammwv%n@uﬁr@tﬁe?&bh@ih bfs‘bhel @I‘ﬁ\n‘% ttag

i ke. . ol yapi rigs.reskns in n( :
Nyl on(r) 66, tﬁﬁ%ﬂ?ﬂﬁéﬁpﬁgg% 11%'0? E?%%I?\F’s@ﬁﬁgﬁgsru '%g qk?%l\%aﬁ tbs of
addi tives cancBwepliaeg!d ifeasadirgs that aryent adhesion betiwery the&lifdm such
as anti bl ocki syl thgeirtsit expusuedilcaoftise fistimbibtleage fgent s, antistatic
agent 3, [0U19F ]?(|§§r'usl&4u8htﬁy5, if s %ﬁllﬁlé*%‘ﬁfnﬁ is lﬁ@d%é@h‘%ﬁﬁ%[(—%@@ Eﬁrﬁ,i du‘&i'n@”e
[0045] Fur t neF SIS 51dfs fiirn %o Baeehe T e BOTSIEP frnbiEfupeter
i nor gani ¢ parémeeddingihapmitiirronventionabmeld raleage Sl hatpriseerihe fisshnpl es
of i _ngr ganihcI r_p;llﬂtr'ekekaes ll)éyﬂcfrud@emgi ?tﬂ&rinbm Ok ifithe and ﬁ‘hd (filioﬁh‘;%xposure
nitrides, halggles, carbonates, sulfates, acetates, phosphates,
oS L SO o RO gt 3 o2 ) et s, and borat
famlies (I UHAC)Thedrgresef erysigliniat ofdhe rsinbiat fomss rfysbmoltosisaseds
focused t her elaperagdetta bersafficinigicw daid thelitsal bbRGAG lof BRECI. filhtto the

ed t her cager sAclBmgia dparg .
Compounds. suclt o ERERRRGHE. MR o ééﬁ%ﬂ?%@??ﬁ%‘?‘%ﬁ%i@@%@?,

and the |ike; ™94 e detormations it the Gy gerncabe begring;
car bonat e, me(ijhdsithawipohespdfdbe Clifinghesdingtorircldt gxpagureding,) the masgm it um
chl ori de, magnesi um acetate, nagnesium fluoride, magnesiumtitanate,



bl end of nore than 60 parts by weight and 98 parts by weight or |ess
of polyolefin series resin, and 2 parts by weight or nore and | ess
than 40 parts by weight of SPS resin. Furthernore, this resin blend
can be prepared by the pre- kneading dry-bl endi ng nethod, and the
preprocessinq can be carried out using a biaxial kneading machine. In

addi t i onVORR{OR®Shr esent enbodi ment, tshe thickness of cusREBH2PHY0548
120 is preferably three-fold or nore the thickness of nold rel ease

| ayer 110, nore preferably, five-fold. or N nd further ef erably
ei ght -f ol d or s dfie ffraggﬁ@ rﬁlﬁﬁPﬁéﬁyﬁBPec,W Q'L\??&@@fbeﬂ}ﬂhhﬁﬁt%{ﬂﬁ‘gé@ﬁ es
resins i ncl udeayssrdheadhesivengss alethsifitss Ml (abeaspl layrs 1o besyfligieain

| owdensity pradyetditeesiewit Rkpdsups Biasandthedt filensi ty pol yet hyl ene,
|sotactngﬂﬁlﬁgropylene, syndlofactlc p?)lﬁpropylege,2 bIocE t

pol ypropyl ene,., random ropyl.ene, po ene, - pol.ybut adj ene,
bol 3 4- et hyl ?@E%ﬂ@?!‘f’%@/F?'%tPE;‘EggP%PP?\‘%,#Qﬁ%Pé B Lw Pg?%?%?y
(for exanpl e, TUSINRY F@NRHSEER BEGON celgasst laygropoibypaeend and reease ldyel |
and the |ike. is[fOfdH orTite ppSsitesitie frof thbeideaiTéhasushit 187 dreshibh the
e e oy BTl e AT N BRIl oy
| ess than 40 ga}ﬁgaﬁgmag$@hpﬁwre§¢ ePE@Pﬁ?g@fﬁﬁ??éeﬁQM&Eight or nore
and 40 palr3 ts w;ﬁmmntﬂnelre@e aejih@mlaypcgqmmdne?e frpe‘sai]; msirgw?h polwetytdglaln
20 parts by weisghiaviritta Bindstate didiciRé 88 thedhanempdheht By emesti&t hy
met hacryl ate ﬁ%fﬁonje)/eg% réSid. Whérﬁp&@egﬁa&ﬁﬁgw rtefé%sg g]y\% %’}Sr'nq&} ﬁé(rjn ‘a
met hacryl ate copol nFr reS|n_%[§ era cont aj ns o Or noré and 14
Wt % or | ess OPOIE’HP%&Y PEBIENGSBSIR 1w oRHTSPEL W PRI IPENINS resipas theyain
conposi ti on ofcropwiEntnot ‘@fer nidd releabet reeingo theosdcond madd rdlémse layer can
et hyl ene- net hyd homdduastiyé BhshisiPBPEMNIRE prifier hydF RdRsside kyehbathepligy e,

along with (i ] . I shi on
Tayer 120 andied oA Eufaddlafa s BrEed e BHRER AR RSINER: T O
it is possibl@@VRg ? sWnAietapifstiuabiia s dre MAl comRonerk cthgfseeorchingld | ayer
120 t hat ooze=lamsedayeheahbatbopiiat erthe mushien [ayeswithdud BGOyse afr prémeror e,
according to pEResiddydht hin the scope that is not detrinmental to the

. ti t b ti gned el ast i
o aciar 100RY" Eul¥. 87 Eid Ve Lkl oltrolR Oy FVRE D, kP proRE bRETHort e’ "
<Met hod for ndfRiPER Cushierylayenen which ke fisst mald nelgese laygeis formed. thp

rel ating to tashjsndswartcaaneqaeverned tam daeermniaf the heaigdatey inmtelprdss

such as the c t i n I @i
such as | [OOQJr% the! BbAfing®t ReEL g toUséd Ql%élltaéﬁbﬂé\ﬁrb‘%ﬂn.r@ : mu?@t !

211 h - h M| .
rmnuf actur od. Bg 1S TPERREO T G RIdrT ShEorimibg totiEabdhe st skpeeuriy
cushi on | ayerfilo@npg shgrigneded bl ock and nul ti-manifol d die.
Furt her [a92d] (6h the co-extrusion nethod, nelt Mis passed through
dies 210 as SIHQH‘@‘rﬂdﬂilfjeg‘ﬂfn?r%ati gstolofg R éc}’{gaﬂhée‘; ér%%éntrilﬂ}ghﬁén,%ﬁgs d

touch roller 220, and | s coole i rs . anl touch r.oller

220 during tthO@é?ﬁeaae g AT FerE R 1oBRa 50 4,5Si Wi DPNSHRBEREFSRd ¢ o

gi ve mul ti| ay@pinfhavingrogyndidiestisatrueture ehthe maintcom@peent i I m 100 is | ed

in the {002a] f\Wween the ssxiohdnd|é estle@der layeriif fdringd frRn3gudhta fdam wignwnst r eam

si de by seco Iré?)hlaﬁé &y reémhafvln@aelé ditadiRkElctif %ptl"% r’h?ﬁhe?“p reel
u¥t r at this™ti t?’u fi

(not shown). er e, , e tenperature o rst

Fol | er 230 | SSHRAEPASAG YR £80 b6, PonAed I MESHSRIER LT Wb e Upd g
220 i s pref erptimgr (80hesh@) G ormsdueitly, thipmaider filat can bé meeotactiredl | er
240 vs. firstwfirl ler 230 is preferably 0.990-0.998. [0063] In the
extrusion | am nation nethod, the tenperature of the extruder cylinder
is set to 270-300 C, the nold rel ease |ayer 110 is extruded, and
multilayer film 100 is manufactured by |lam nation of nold rel ease

| ayer 110 and cushion | ayer 120 by nerging this nold rel ease | ayer
110 with cushion layer 120. Furthernore, in the extrusion |am nation



The present invention is explained belowin further detail using
wor ki ng exanpl es. Working Exanple 1 [0071] 1. Manufacture of
multilayer filnms [0072] (1) Raw material for the nold rel ease | ayer
The SPS resin XAREC(r) 5104 (ldemtsu Kosan Co., Ltd.) was used as
the raw material for the nold rel ease | ayer. [0073] (2) Raw materials

for the W¥dsHilOR%3Ayer The raw material® for the cushion IB‘}MP%””OOMS
i ncl uded 20 parts by weight of the SPS resin XAREC(r) S104 (ldemtsu

K Co. 5 f th hyl hyl
m:?fﬁgcr yl at e g%‘%?d?%/@fmﬂgef?%yc(om%\/%ﬁgf?%t%ﬁ tpﬁg%/hggrewngt eéerl ved

unit conf@l: (B wt% Sunitonp Chemical Co., Ltd.), and 5 parts by
wei ght of thelrpuhby\mltupyéréina rélatt et dridlakpect Huing pmm(ﬂmnt]oal it i€0. ,

Ltd.), which pRE&, 9l’é>f Phe stée(df"c 'H[ﬁ“g‘yto@tr%%QWf&%nﬁ ﬁhe b AbId
g

e nmgngfe@%% %3%3 oy dobip{ frs nd PP Ail6ee 6 f?“ﬁéﬂéfﬁ?t‘nl? g

rel ease | ayer diffarasgiaksosnaiag calorimeéry sugthodn | ayer was manuf act ur ed
(see Fi ngm,]Z)n thE @agevhEry thb efiuniiager fmmrraamgemdnec@bbm ofﬁﬂﬂﬁpm@élﬁtl | ayer

filmuwas manufact neigaQYneﬂnBHé& RUEbY fstwﬁ%m rfsga;nmyof
XARE S10
PP T ) T e P ?zsaéw%ﬁﬁwga eg abopre.h

resin, and an
using a feed btaseK raq:id r@lemﬂ bvemhhﬁw thediame ¢apeblitiesos the ftrﬁemdéw ce

shown in Fi guf@ea%e\@)‘ﬁeruﬁﬁrﬁbeﬁqgénﬂwmenbﬁéd trhi@ie toesaRat alutileyeefint iitist
rol ler 230 wag, &3 aa%r% @gnyartagaéa vy f.rgg%gla rfai%'a &'fag%?&’r %&%ng was

and the tip-s seco

0.990. [0076] Pe?‘??éet IRy &K %@%eqe?nfvhg *Hﬁl"H“f%SreééE%'%l&'é‘? ANPYENE; des
of this nultiusardeing $parevhany2dffiomty ardentifiing ﬂmecfkstescaid oéleaseelagersdridon
| ayer was 70 g#BonHQRAd Feldasdpdiintd ﬁtsﬂbﬁe m-ﬁvfoid [PRIin f'a|llEF§s Loets] (1)

Press. setub vQidkaBLINN SRR Y HERLSICLEL By SPIMEIGHA A Rcooe ayer

t echni ci ans. & resal I 'one I'lm
to have good press setup workability (see TabI e 1). [0079] (2)
Cbservation fBRIE}bEHE’LBN%fQI&tOI%E[P@RAMS FPC by optical mcroscope

after press @\Mﬂd ABngHicsRINESEctih of @i HSitiladerl iMaTBlaliRCR drfee Tabl e
1). [0080] 2 g% Inm)fqﬂggh ‘F@%tlrﬁ practical terms, the CL film
Je4°t'o

was tenporari exp osurefllmthr%oﬁh an
adhesi ve, andl WL’M ZBoﬁﬁ'O@Q'H’é’@Séﬁ%‘Ft@é'éﬂ aU?“'i”ﬁée"afﬂiB\f@ﬁ@'r‘ﬂF tynative
mul tilayer fiEmpotiment{#)s hot-pressed with the heating pattern shown

in Figure 5 UgidiGea) ol diBl@hPhdligsn THABR o 84S NAURTaLAkg bhe

mul til ayer f Thearmnt
of adhasi ve L,@P"lxﬂaé’% rifreiatFd i BR eiRbeihERAT Rer T MBef®n | m ¢ nac -
oozed onto t hEigire dLi A Hagresr shoxdrd pessamplgef acoetpag ofwsecof a ulijayar n
the perm ssi bfilm netatige t¢ arenibabineent pf théhgeseambinvenitdn. cushi on | ayer edge

face that oozggl pat; V‘@§d|la ﬁléﬂb@ﬂn a'ﬁ%tl ﬁt&n‘m ﬁar BFbs%%rlng the

perm55|bler n I ﬁ‘%ﬁ Hz?o Lﬁt
mul til ayer f| ? QBt% ed'Fr 95?5 ﬁ'r? tﬁFPe HehAer as
for Worki ng Bxdltfaver iim elaliagto ﬂaﬁmb@dm@erz@f rRresanf invent®: of the SPS

resi n XAREC( r [Fiiit©4] ( [Adgraph shiovlag aine emperdtutkt JepenBemay dighdytovajeght of
the ethyl ene- g%&ﬁ%r]o&'ﬁ&é‘%bé'n%l& r&@@é?—:l |¥§Ho %%é’l n%&é@f/.\%@ﬁ?é g&ﬁ‘y'

nmet hacryl at e- t]v\tb conte umto em ca

Ltd.), and 106'85?%(@985 F §H15€8 '”V‘Ffénoﬁol ypropyl ene Nobl en FH1016
(Sum tono Chemical Co., Ltd.) as the cushion layer-formng resin

bl end, and thExpmNArrI@y@F syimorass eval uated. [0082] The eval uation

results filmto have good press setup
R %{“"“iiéfe)i?

wor kabi | |ty (seé ressin t here was no evi dence of
voi ds in the FPC (seeMeibreease lamg' E@b@@%@@\?@? GYEH in this

mul tilayer filtaafter Firetmpdaskeasgiaysee Tabl e 1) The anount of
adhesi ve between the circuit exposure filmand the CL filmthat oozed



[ 0084] The evaluation results showed this nultilayer filmto have
good press setup workability (see Table 1). After pressing, there was
no evi dence of voids in the FPC (see Table 1). No cracks devel oped in
this multilayer filmafter hot pressing (see Table 1). The anmpunt of
adhesi ve_between the circuit exposure filmand the CL film.that oozed
onto t he"@APdIPY2pattern was I ess thad 100 pm which is V\J"EWP&OFH’@S“S
perm ssi bl e range (see Table 1). The anmount of cushion | ayer edge
face that oozed out was |ess than 5 mMm which is within the

perm ssible ra (see_ Tabl e . Wrking Exanple 4 [0085] A

nul tilayer filf HL?QNa Sﬂ‘éﬂ‘ "RRIPELRYHdi ng 1 n the same manner as
for Working Ef29mpl e 1C®hmpaye‘ror using 20 parts by weight of the SPS
resin XAREC(r) 5104 (ldemtsu Kosan Co., Ltd.), 50 parts by wei ght of
t he et hyl ene- ft(r) WDL06 (nethyl

met hacryl at e- @ﬁ%ﬁ@%&%ﬂ?@ﬁ@@%’ﬁ%ﬁﬁ? ono Chem cal Co.,

Ltd.), a#REBoApshewn HyFb@)éreghtmtdwayeﬁéﬂrpdpQpselamg toran ebedimertaldhs

(Sumi t ono Chemesarht |ﬁ§_€entlohﬂsjcl')|efa&ohbﬂutada‘l‘13n®md]camasb%yﬂrﬁgo r@di n

bl end, and thb HiBH el é ruriéd o el ent eﬁ&@feeﬁrlﬁﬁmvetnhsn the

thlckness of rmld rs es o0 s multil ayer
filmwas 25 p{lﬁ fitf ?fHEU 'ﬁ?’%rkfﬂré'% ?pfeﬁ a Ef Hyer was 70 pm
[ 0086] The eval udtthoayeresug desasihedwrudatail Belaw| t| | ayer filmto have
good pr Q&EB@etléta%@bkmbIléye'?yoi(tﬁéﬁluTlaQJ!@filk*bu:’ After pressing, there was

no evi dm srefe Sé FPC (see TabI e 1). No cracks devel oped in
this multi (Jiv\&' J‘ ter 6)'[ "Efft‘:n (see Tz% a The q.m)lént of
adhesi ve bet we€H € S‘él'%@ﬁﬂﬂ 5@8 o4 rﬁF@r(EF?rﬁ%d below a5 (Rl 0ozed
onto the circtgleasgdavesformieg rdseskwith pelystpeng mavinbiactyndiotaatic sirnctutee

per m ssi bl e r goferel 3€BeldMAse'SPS. reding RHY maurotorﬁp@mn@rlfdrmﬁﬁor@dgﬁ:h

e, o, ol I i e
mul tilayer fi Rﬂ%ﬂa E@pﬁ?% ?/”%’P@ SRIEE ! as

for Wrking Ema}qjleéaaw layecépmirfoiesing i g0 WApmmcs'e byd @@ivdti ordéss, he SPS
resin  XAREC( prefepafi¢ 86 WIS B brelmBiann Wi% or lek4l. Ih the/ BreBaritteinBudimentdtte

et hacry| Qty'eefé“@%”%%dfy U"A“F*Qgg%ey Ru R Rt L *&3fevg??q°f“%og?t v
Ltd.), and 10PT55eRY 39 HRPGRP 1N ?ﬁé’r%%ﬁr%mﬁ gimend thegeeiseminole’
(Sum.t ono ChegriygtaliiniGoof, the tmibld redgasteHayerdatiniiog rdsity prefdrablpilA® % esimore

bl end, and thagd 1BYS tHana0es% fais Infld dafe EVR4italcRfal sEaﬁﬁ.hfbaleﬁmew

]E Ih: (r:nk\?vggszgf p%]nﬁnﬁﬁlg{hﬁ%ﬁkﬂlhaé’ne{h% c{?rﬁung%ftlﬁﬁl'edﬁ% 5% n'}em Sn%élgd\)eayer

[0088] The eviP$LoIesPfcasialint ygﬁmﬁe'aoldmegeaﬁﬁIaty?my@rngfrﬁﬁlmqea pﬁ%%e
good press sebeifereobedbingithan theeendatiosal2oldAtleese fimssbaingevarier e was

no evi dence ohondpidi® thd AL ERE the 8ifcult Ss&bﬂlrﬁ'%f ﬁ%ﬁﬁr‘é&a@@‘f’ﬁ)e?@‘? in

t hi I til f f hot
hhes ve. bet e B e erPatay @g@i%ﬁﬂ AR oo iR Beor o
onto the circiPld rgieeselayeid O pidbis timiis shown g igkFs ©hThescampasitiontdie

per m ssi bl e rmagmold seleaskalbya-@)ming hesimrodisduseéd muddtaibelbwyer edge
face thaipmppzayd o Mgs | ess than 5 nm which is within the

BT T avor ef .r ?ﬁgmé 58 pav Ro By e LN B G o ERATIERE Ner as

for Working Exanple 1, except for using 20 parts by weight of the SPS
resin XAREC(r) S104 (Idem’tsu Kosan Co., Ltd.), 70 parts by weight of
t he et hyl ene-net hyl nethacryl ate copol ynmer Acryft(r) CvMB033 (nethyl
nmet hacryl ate-derived unit content: 14 wt% Sum tono Chenical Co.,
Ltd.), and 10 parts by weight of the polypropyl ene Nobl en FH1016
(Sum tono Chemical Co., Ltd.) as the cushion layer-formng resin

bl end, and this nultilayer filmwas eval uated. Furthernore, the



Wor ki ng Exanple 9 [0095] A nultilayer filmwas prepared by
dry-blending in the same manner as for Wrking Exanple 1, except for
using 20 parts by weight of the SPS resin XAREC(r) S104 (ldemtsu
Kosan Co., Ltd.), and 80 parts by weight of the ethyl ene-nethyl

met hacryl ate cogolyrrer Acryft(r) WD106 (nethyl nethacryl at ederived
unit con@RPL/98%2%¢04 Sunitonp Chemical® Co., Ltd.) as the ReEHi28H/00548
| ayer-form ng resin blend, and this mJItllayer fil mwas eval uat ed.
Furt her nore, of .t he pase Ia ers.o i des
of this muiti Pajer e iauRs i YR heplau it es AL LR Rt i on
| ayer was 70 BidUPf todere thesidaeiaingare sispesed @%erQﬁT@{Aﬂaomossterﬂﬂeptwr@yer
filmto have goad it mam ceirufermed kahi the tsrbbaamriabdigmabondd.t er

pressi ng@osapeﬁe ot e‘iﬁfﬂ‘é?@b seéh spsqlés.hiaéae E?gd(ns angd € 3). No

Tablo 3).  TheUBRAMNSGP AT G

and the CL fi PWV&GH@tSM@fz@dD@h(@MQtW@n@) poly(halggenatadrstyase) ess t han 100

pm which is pMJIS/(thaRogtah@teﬂ%llms%&eﬁd)epcﬂ?(ﬁ&@xﬁﬁﬁ@na')abb@@ﬂbeﬁh@at@@wﬂ{]

of cushion | aygy. EEHJ%\ ?t‘é@lptoh or§ Wik V@T do S'ré@ﬂ Eﬁr‘he

is within the per a %

[0097] A mul tF‘F earﬁmeorﬁwﬁgf@a dhe @f%/ %thér){af“ﬁtf F"Fityth?él'r@ir%

manner as forOMDoka rﬁgerEM‘r@%p&Qferehky@@f’/o pomotssiacgmiROdipds, s wejl ased0dht

gf the SPS reg rﬁoreXéE’&ﬁ(cf entakfe4 El(e\'eﬂ@ B, 5O, aRare reBemiclgefitads. 70 parts
wei

W06 (SR, %Pﬁgg ?‘“?@ Y “‘{Wmfe ﬁ“‘ﬂiﬂe‘etﬁﬁﬁﬁj&“&f AT

Cheni cal Co. p‘P_Y myrg@e pa‘? ly&-oHlylshaeadh apd thenikepol ypr opyl ene

Nobl en E@MlGE:@eSumies ofrmlfﬂaeyhstymhenocludd-;pdlyophasylslyeanﬂ);s hi on

lFathL form ngpcm@(slngmlaFﬁmaLenap@otytu.ﬁywhhb au@rthélMem was e\éalt ﬁat eg

ur t her oy si des

of thi s %%éél %8 ﬁ(ﬁg@agggﬁﬁgdg&gﬁ) ?4%% %ﬁélﬁéxsogﬁzrar}? cushi on

| ayer was 70 PRIV yrew.)epekvalwe%&styé@m edfl the likBowed this mul til ayer

filmtol[0iBde Ejmniplps ebpolgbtiogenated alkylstyrgne() srectudEatn g cRipronAdth@styrene),
pressi ng, thessy wasik@o evi dence of voids in the FPC (see Table 3). No

k L til fil ft t i
Sabr e 3P0 e R bed kel AR (R Bkl Dty R onr o 11 1 m
and the CL fiPyeRexysyeea).satdalie circuit pattern was |ess than 100
pm whi 00373 RartHermote) erpagy et hétionad gdoys eolyEaides, %bly(pilihe amount
of cushion | aygihyRHeEnd) %ayM%twﬁénwFow@st b&YIS yPé}% whi ch

thin th | 1
Some) A Co B e " ‘%ﬁ"éé%‘?“@&egf"&(@/}‘ﬁ?r8ﬁ{!f%&9 (D
manner as f orPANFKERASG FA9PPRYMESs erdeipingfstiuciysal ngits thepeafase pyrtigadiht
of the SPS remeferé(ﬂREC(r) S104 (ldem tsu Kosan Co., Ltd.), 70 parts

by wei g Ei?é‘éirﬁl%tﬁ?ﬁhﬁﬁ?ﬁ%’ Bt hacryl ate copol ynmer Acryft(r)
CIVBOl4 | fa% Al e; l umt cont ent " ?@nih
Cher cal | Co. ) XA §S OWhgOrE'eaae (Y eh(P rQR&%ﬁ?'”BPO?‘HBS%‘PJﬁ?'B%ﬂ an

Nobl en FH1016 (Sum tono Chemical Co., Ltd.), and this nultilayer film
was eval uated. Furthernore, the thickness of the nold rel ease | ayers
on both sides of this nmultilayer filmwas 25 pm and the thickness of
the cushion |layer was 70 pm [0100] The eval uation results showed
this multilayer filmto have good press setup workability (see Table
3). After pressing, there was no evidence of voids in the FPC (see
Tabl e 3). No cracks developed in this multilayer filmafter hot
pressing (see Table 3). The anmount of adhesive between the circuit
exposure filmand the CL filmthat oozed onto the circuit pattern
was | ess than 100 pm which is within the perm ssible range (see
Tabl e 3). The anount of cushion |ayer edge face that oozed out was

|l ess than 5 nmm which is within the perm ssible range (see Table 3).



[0108] (1) Press setup workability Sensory tests were conducted by
the technicians. These results showed the abovenentioned multil ayer
filmto have good press setup workability (see Table 4). [0109] (2)
bservation for voids Qobservation of the FPC by optical m croscope
after pressing showed no evidence of voids in these FPCs (see Tabl e
4) . [011"6‘]’2?13%]9?§§zfi | mbonding test 18 practical terms, tHeI/BROKF{OOFAS
was tenporarily bonded to the circuit exposure filmthrough an
adhesive, and_w.th both sides enclosed by th bovenent.i one

Tl 1] Byer i RS TERRQ G HERofRELSEE. ard ROV EHAaTgS By €houn
in Figure 5 useNeg rasindtpoiiestassefieemsinsTpeyamideseries msinsbpaigpbanylemed
nul tilayer fi bimegousids,pplygasdnylendauidepaire( PPEMdnaene iike: Fukthemissur e
filmand the hfr’elai'ﬁ?ﬁﬁﬁgajﬂg% %dﬂ)lddualll oﬁﬂcgotrﬁﬁ?ﬁbtiobgg fvd %]IES showed
t hat thi@é%h)tlz@{ﬁeir i [g i npt eve OE @gé cracks, (see Tabl'e 4).
The ano t CUHHE SHORPIFSIAREBTIARS "EF T (etudE nBBY R TEb YT RelkbiHadiRRS. oL
filmthat oozeeyiemrene whisabsiyienepacerrene, idysulide rulrtan, B cpimubidr ch
i's superior tacraiubbér aidiietheMubberdsit@neatbbaapichidhydf RdSEr, | ayer

Tabl e 4 I t
s 1 eas § ha%st%fgﬁ%% o HooCtiahniln QHRS, (FARGERIEE Bl BRERRAE
4). (4) Test Pl %ff(SEE‘}s%tsé[Pw-HPW'eaﬁ-sﬁsr{@n%ioak Ferdyae (SBRr The
mol d rel ease hyyegensted gigrehedutddierferstynenh dlaboopogmer (BERB), styiamat e

1(‘: irl 2 a?ln'd ; {1?is@;ﬁ\'bh@'blb)ék%fapzﬁlyﬁlbp(siRﬁ\Tfﬁf)irro@laﬁat@Btsﬂ@ér@rlisegrreﬁ_@|b%c\ll<\e o
i zati -
megsured usi n@ébgi@%r?(grﬁgh% Fig%#%-ﬁsgﬁﬁ%”%gst@gﬁeﬁﬁﬁﬁé?érfolg era(gﬁ‘(%gt rate

. i ng
of 20 C/'min. PoenRtRd StyIeag dsapRRN A IPNE 0190k SOBAIYINAK| SERIPR); emoﬁfglnpy of
cold crystal IriubaeriscsmlcbAbetrqmnewabpﬂena\mbbes@ﬂﬂ\ﬂj, ethyktheipropyléiediene

equation bel ombbén;ﬁpmh},J@tr@ibhtléma%?/vo\oﬁéer%ggﬁb@i@ﬁ eheRIgEah &, 4hd tHeakLee
[

Co111) * A mul 111 Yo piianie bl icgeitinene dnfe-ubi st P &A=
Wor ki ng Exanphetheorylate-buisdiangzntyrene cererghet aukhes (MBS).imeihylmpthagrylatso
was set to 98ulyl achéateampenaterceshef ribbec (MAB), loetyl 2&89lavebutagiengéo 120

C, and the tiggeReedrd-aidiQusier3NRARRY, IR la@x’yllagél-gu ientei-a{cﬁ,hoﬁif?ﬁé-&pre%éo
was 0.998, and this ti filmwas, eval uated., Furt re, the
thi ckness of (o ohel ftpkt RIS, blrafeneRofdit <8 ae pEbERIER). Core:
nul tilayer fishelhieee granyay elastameresudhi asaiexanaeonipiaingpors-aell rablerswas
70 pm [ 0112]suthasenethyahéthacryesubiiyl sdnguedsilbkarse, and tid keeas hiellast o
Pﬁve good pre,ﬁgdigga Hmb@%’th@g If_l jty gﬁee 'Ilz'gbl e 4). TA];)][er4prei|§I ng, ’
ere VI nce, o 1dS J N e , ee e 4). .. CI aCKS
over oplBf, BT St Sartenréieinonge SERBLET R ohoeR el o gy
The anpunt of PaiyfiRdens shalohibehsin lowv-densitvipolyeshyteser kighipreasarsimethed CL
filmthat oozew-density pdigethylensliisotactictmdiypro@ieres SindidtagticRdblyproppdties h

! ¢ oo _ sricpSgncid .
(Seo Tabl o 4) ORID RO RRE ook PO REYERe (BRRITR, P RS

was less than 5 mm which is within the perm ssible range (see Tabl e
4). The degree of crystallinity of the nold release |ayer of this
multilayer filmwas 17.3% (see Table 4). The multilayer filmcould be
easily delam nated fromthe circuit exposure filmand the CL film
(see Table 4). Wrking Exanple 14 [0113] A nultilayer film was
prepared in the sane manner as in Wrking Exanple 12, except that the
tenperature of first roller 230 was set to 35 C, the tenperature of
touch roller 220 was set to 70 C, and the tip-speed ratio of second
roller 240 vs. first roller 230 was 0.998, and furthernore, this

mul tilayer filmwas evaluated after an anneal i ng heat treatnent
wherein this multilayer filmwas inserted between stainless steel
plates with a surface tenperature of 120 C and a pressure of 10 MPa
was applied for a duration of 10 m nutes. Furthernore, the thickness



the CL filmthat oozed onto the circuit pattern was |ess than 80 pm
which is superior to that obtained with a conventional nold rel ease

| ayer (see Table 4). The anmount of cushion | ayer edge face that oozed
out was less than 5 mm which is within the perm ssible range (see
Tabl e 4). The degree of crystallinity of the nold rel ease | ayer of
this mul%W?PEYEOPPZI m was 28. 7% (see Téble 7). The nul til ayeF PRp1Lp0548
could be easily delamnated fromthe circuit exposure filmand the CL

film(see Table 4). rati ve, Ex le 1 011 A [ ti er fi|lm
has s ener ed” BOY A el BRBRAE) (Y Ciame e s At crbobndrs Mg Tk Gxample.
Exanpl e 1, exe@ylenedretnginginaaylgte eapobynanedrghthedike) hed dehikeene- et hyl
met hacr yoet1¢ Eoqraplgser pdigstyiehé el ridDAdms(indtdyhia 6W3 fagdtyrens gssligeticved

AR L:epé%{‘%%?‘%%%‘n@ PRt 8’%%” g ried) SRR o BHe-
1td) as the SYEHFGRPPYEF A wﬁrg'%rgﬁﬁ émp e (ASY SUIEOFT ayer
fil mwas eval mathedgryliFacidnepalymer, stitene-hietharedic asfd alkd estsr dopayreas e

Itﬁ_yerk s on b?ta @né&ﬁﬁtﬁécryllﬁti Scidnglykidleastsr d‘obl;%?st endBakryifdcitihe
i ckness o : on
resul ts showe%}bt e h%'g{élnleg%gfh? | }nggg'pﬁgéj\?[ gob‘l ye B §'s”§g'§§é’té3@

wor kabi | ity (<RROIYFaRs) @yﬁﬂ’?‘fﬁmﬁé? agd cerpinger. @hd the no evi dence of
voi ds i (0042 ErRdnglse of deipdstermeriebloesinsioklade pulgtarpedate npdiy(ethylene

nul tilayer ficpapritiadte]) PoivpsRpshd réSgaldrilaRde ke amount of

dhesi ; f. f d d
onto t hi0R CERinDEF oE b Sinbie BERES el oy Iolinf o §Fdnehe RS
per mi ssil#48] r@hddisclggerddl e 5). The anpunt of cushion |ayer edge
face that ooz¥ariausttypessoflagidiivedaan be biendedhinddmiotd reildase nayenéorming
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the cushion ljpager was 70 pm [0122] The eval uation results showed
that the press setup workability for this nmultilayer filmcould not
be described as good (see Table 5). After pressing there was evidence
for voids in the FPC, although they were extrenely snall (see Table
5). Mcroscopic cracks developed in this nultilayer filmafter hot
pressing (see Table 5). The anobunt of adhesive between the circuit
exposure filmand the CL filmthat oozed onto the circuit pattern was
100 pmor greater, which is outside the perm ssible range (see Table
5). The amount of cushion | ayer edge face that oozed out was |ess
than 5 mMmm which is within the perm ssible range (see Table 5).
(Conparative Exanple 3) [0123] A multilayer filmwas prepared by
dry-blending in the same nmanner as for Wrking Exanple 1, except for
using 70 parts by weight of the SPS resin XAREC(r) 3104 (ldem tsu
Kosan Co., Ltd.), 20 parts by weight of the ethyl ene-nethyl

nmet hacryl ate copol yner Acryft(r) WD106 (nethyl nethacryl ate-derived
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family 2 element compounds such as magnesium carbonate, magnesium
phosphate, magnesium oxide (magnesia), magnesium chloride, magnesium
acetate, magnesium fluoride, magnesium titanate, magnesium silicate,
magnesium silicate hydrate (talc), calcium carbonate, calcium phosphate,
calcium phosphite, calcium sulfate (gypsum), calcium acetate, calcium
terephthalate, calcium hydroxide, calcium silicate, calcium fluoride, calcium
titanate, strontium titanate, barium carbonate, barium phosphate, barium
sulfate, barium sulfite, and the like; family 4 element compounds such as,
titanium dioxide (titania), titanium monoxide, titanium nitride, zirconium dioxide
(zirconia}), zirconium monoxide and the like; family 6 element compounds such
as molybdenum dioxide, molybdenum trioxide, molybdenum sulfide, and the
like; family 7 element compounds such as manganese chloride, manganese
acetate, and the like; family 9 element compounds such as cobalt chioride,
cobalt acetate, and the like; family 11 element compounds such as copper(l}
iodide and the like; family 12 element compounds such as zinc oxide, zinc
acetate, and the like; family 13 element compounds such as aluminum oxide
(alumina), aluminum hydroxide, aluminum fluoride, aiuminosilicates (alumina
silicate, kaolin, kaolinite), family 14 element compounds such as silicon oxide
(silica, silica gel), plumbago, carbon, graphite, glass, and the like; and natural
mineral particles such as carnallite, kainite, isinglass (mica, phlogopite),
roasted ore, and the like.

Examples of organic particles include fluororesins, melamine series resins,
styrene-divinylbenzene copolymers, acrylic silicone, and cross-linked forms
thereof.

The mean particle diameter of the aforementioned inorganic particles and
organic particles is preferably 0.1-10 pm, and the amount added is preferably
0.01-15 wit%.

Furthermore, such antiblocking agents can be used individually orin
combinations of two cr more.

Examples of antioxidant include phosphorus-type oxidation-inhibiting agents,
phenolic-type oxidation-inhibiting agents, sulfur-type oxidation-inhibiting agents,
2-[1-(2-hydroxy-3, 5-di-t-pentylphenyl)ethyl]-4,6-di-t-pentylphenyl acrylate, and
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the like. Furthermore, such antioxidant can be used individually or in
combinations of two or more.

Examples of nucleating agents include metal carboxylates such as aluminum
(p-t-butylbenzoate), and the like; metal phosphates such as sodium
methylene-bis-(2,4-di-t-butylphenol) acid phosphate and the like; talc,
phthalocyanine derivatives, and the like. Furthermore, such nucleating agents
can be used individually or in combinations of two or more.

Examples of plasticizers include poly(ethylene glycol), polyamide oligomers,
ethylene bis(stearamide), phthalate esters, polystyrene oligomers,
polyethylene waxes, silicone oils, and the like. Furthermore, such plasticizers
can be used individually or in combinations of two or more.

Examples of mold release agents include polyethylene waxes, silicone oils,
long-chain carboxylic acids, metal long-chain carboxylates, and the like.
Furthermore, such mold release agents can be used individually or in
combinations of two or more.

Examples of processing oils include paraffin type oils, naphtha type oils,
aromatic type oils, and the like. Furthermore, among these, paraffin series oils
with a C, of 60% or greater for the number of carbons associated with paraffin
(straight chain) as a percentage of the total number of carbons as calculated
by the n-d-M method are preferred.

The viscosity of the process oils is preferably 15-600 ¢S for the kinetic
viscosity at 40 °C, and further preferably 15-500 ¢S. Moreover, based on 100
parts by weight of mold release layer-forming resin, the amount of processing
oil added is preferably 0.01-1.5 parts by weight, more preferably 0.05-1.4 parts
by weight, and further preferably 0.1-1.3 parts by weight. Furthermore, such
processing oils can be used individually or in combinations of two or more.

2. Cushion layer

In the present embodiment, cushion layer 120 is predominantly formed from a
blend of more than 60 parts by weight and 98 paris by weight or less of
polyolefin series resin, and 2 parts by weight or more and less than 40 parts by
weight of SPS resin. Furthermore, this resin blend can be prepared by the pre-
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kneading dry-blending method, and the preprocessing can be carried out using
a biaxial kneading machine. In addition, in the present embodiment, the
thickness of cushion layer 120 is preferably three-fold or more the thickness of
mold release layer 110, more preferably five-fold or more, and further
preferably eight-fold or more.

Furthermore, examples of polyolefin series resins include long-chain high-
density polyethylene, long-chain low-density polyethylene, high-pressure low-
density polyethylene, isotactic polypropylene, syndiotactic polypropylene,

block polypropylene, random polypropylene, polybutene, 1,2-polybutadiene,
poly(4-methylpentene), cyclic polyclefins, and copolymers thereof (for example,
ethylene-methyl methacrylate copolymer, and the like), and the like.

The SPS resin is the same as the SPS resin mentioned above,

This cushion layer 120 is more preferably formed from a resin blend that
includes 2 parts by weight or more and less than 40 parts by weight of SPS
resin, 3 parts by weight or more and 40 parts by weight or less of
polypropylene resin, and more than 20 parts by weight and 95 parts by weight
or less of ethylene-methyl methacrylate copolymer resin. In this case, the
ethylene-methyl methacrylate copolymer resin preferably contains 5 wt% or
more and 14 wt% or less of units derived from methyl methacrylate. When the
composition of cushion layer 120 and the composition of the ethylene-methyl
methacrylate copolymer resin are as described above, along with (i) being able
to achieve good adhesion between cushion layer 120 and mold release layer
110 without the use of primer, (ii} it is possible to reduce the amount of the
edge face of cushion layer 120 that cozes onto the heat platen in the press.
Furthermore, according to need and within the scope that is not detrimental to
the essence of the present invention, the abovementioned elastomer resins or
additives can also be blended into this resin blend.

<Method for manufacturing a multilayer film>

Multilayer film 100 relating to the present embodiment can be manufactured by
methods such as the co-extrusion method, extrusion lamination method, and
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the like.

[0062] In the co-extrusion method, multilayer film 100 is manufactured by
simultaneous extrusion of mold release layer 110 and cushion layer 120 using
a feed block and multi-manifold die. Furthermore, in the co-extrusion method,
melt M is passed through dies 210 as shown in Figure 3, is led between first
roller 230 and touch roller 220, and is cooled by first roller 230 and touch roller
220 during the period from first roller 230 until it is discharged to give
multilayer film 100. Thereafter, this multilayer film 100 is led in the film feed
direction (see arrow in Figure 3) to the downstream side by second roller 240,
and finally is taken up on a take-up reel (not shown). Furthermore, at this time,
the temperature of first roller 230 is preferably 30-100 °C, the temperature of
touch roller 220 is preferably 50-120 °C, and the tip-speed ratio of second
roller 240 vs. first roller 230 is preferably 0.990-0.998.

[0063] In the extrusion lamination method, the temperature of the extruder cylinder is
set to 270-300 °C, the mold release layer 110 is extruded, and multilayer film
100 is manufactured by lamination of mold release layer 110 and cushion layer
120 by merging this mold release layer 110 with cushion layer 120.
Furthermore, in the extrusion lamination method, melt M of the mold release
layer-forming resin is passed through dies 210 as shown in Figure 3, is led
between first roller 230 and touch roller 220, and is cooled by touch roller 220
and first roller 230 during the period from first roller 230 until it is discharged to
give mold release film F. Thereafter, this mold release film F is led in the film
feed direction (see arrow in Figure 3) to the downstream side by second roller
240. Then, the resin blend melt (not shown in the Figure) that forms cushion
layer 120 is merged with mold release film F that is passed to the downstream
side in the film feed direction and is integrated therewith to manufacture
multilayer film 100. Furthermore, such a manufactured multilayer film 100 is
furthermore taken up on the take-up reel (not shown in the Figure) provided at
the downstream side in the film feed direction. Furthermore, at this time, the
temperature of first roller 230 is preferably 30-100 °C, and the temperature of
touch roller 220 is



Layer thickness (pm Resin conposition Blend ratio (pts by w) Layer
t hi ckness (pm) MMA blend ant (MO) Layer thickness (pm Total

t hi ckness of multilayer film(pm Press setup workability Voids
present Cracks devel oped And adhesi ve oozed

WO 2011/099252 15 PCT/IP2011/00548

preferably 50-120 °C, and the tip-speed ratio of second roller 240 vs. first roller
230 is preferably 0.990-0.998.

[0064] Furthermore, according to need, the degree of crystallinity of the SPS resin in
mold release layer 110 of multilayer film 100 obtained as described above can
be adjusted using a known heat treatment device. For example, the heat
treatment in the vicinity of 50-220 °C can be carried out on multilayer film 100
using a heat fixation method in a drying machine using a tenter device ora
heat treatment roller.

[0065] <An example of use of the multilayer film>
Since the CL film adheres to the irregularities of the circuit pattern during the
bonding of the CL film to the circuit exposure film, multilayer film 100 relating
to an embodiment of the present invention is arranged so as to envelope the
CL film, and multilayer film is pressurized by the press device, along with the
circuit exposure film and the CL film. Specificaily, as shown in Figure 4, after
the circuit exposure film and the CL film are temporarily bonded with adhesive
to give 340, multilayer films 100 are inserted so as to be opposite to moid
release layer 110, Teflon® sheets 330, rubber cushions 320, and stainless
steel plates 310 are sequentially inserted, and hot platens 300 are pressed
together (hollow arrow in Figure 4). Furthermore, the heating method using
these heat platens 300 is as shown in Figure 5. In other words, after rapidly
increasing the temperature from room temperature up to 185 °C in 10 seconds
from when pressure application begins, heat platens 300 remain at this
temperature for 60 seconds. Furthermore, the pressure applied by heat
platens 300 begins at 0 seconds and is released at 70 seconds. Furthermore,
the applied pressure of the press at this time is suitably adjusted to be 5-15
MPa.

[0066] <Alternative embodiments>

[0067] (A)

In the previous embodiment, multilayer film 100 was introduced with mold
release layer 110 provided only on one side of cushion layer 120, but as
shown in Figure 2, the present invention also includes an embodiment in which
multilayer film 110A is provided with mold release layers 110a, 110b on both
sides of cushion layer 120. Furthermore, as explained below, the mold release
layer with the symbol 110a is called the “first mold release layer”, and the mold
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release layer with the symbol 110b is called the “second mold release layer”,

[0068] First mold release layer 110a has the same structure as mold release layer
110 relating fo the previous embodiment. On the other hand, second mold
release layer 110b can have the same structure as first mold release layer
110a, or it can have a structure different than that of first mold release layer
110a. In the latter case, second mold release layer 110b can, for example, be
formed from a resin that has a polymethylpentene resin or a
polymethylpentene-a-olefin copolymer as the main component. Furthermore,
such resins are available commercially from Mitsui Chemical Co., Ltd. under
the trade name TPX®. In this case, the adhesive strength between second
mold release layer 110b and cushion layer 120 would be reduced, but in such
a case, an anchor layer or primer layer (adhesive layer) can be introduced
between second mold release layer 110b and cushion layer 120.

[00B9] (B)
In an example using the multilayer film relating to the previous embodiment,
Teflon® sheets 330, rubber cushions 320, and stainless steel plates 310 were
sequentially inserted between multilayer films 100 and hot platens 300, but
Teflon® sheets 330, rubber cushions 320, and stainless steel plates 310 can
optionally be omitted.

[0070] <Working Examples>
The present invention is explained below in further detail using working
examples.
Working Example 1

[0071] 1. Manufacture of multilayer films

[0072] (1) Raw material for the mold release layer
The SPS resin XAREC® $104 (Idemitsu Kosan Co., Ltd.) was used as the raw
material for the mold release layer.

[0073] (2) Raw materials for the cushion layer
The raw materials for the cushion layer included 20 parts by weight of the SPS
resin XAREC® $104 (Idemitsu Kosan Co., Ltd.), 75 parts by weight of the
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ethylene-methyl methacrylate copolymer Acryft® WD106 (methy! methacrylate-
derived unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 5 parts by
weight of the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.),
which were dry blended (referred to below as the “cushion layer-forming resin
blend”).

[0074] (3) Manufacture of multilayer films
Using a co-extruder, a multilayer film having the same mold release layer on
both sides of the cushion layer was manufactured (see Figure 2).

[0075] Furthermore, more specifically, the multilayer film was manufactured by
simultaneously extruding an SPS resin (XAREC® $104, Idemitsu Kosan Co.,
Ltd.), a cushion layer-forming resin, and an SPS resin (XAREC® $104,
Idemitsu Kosan Co., Ltd.) using a feed block and a multi-manifold die.
Furthermore, the device shown in Figure 3 was used for this, but the
temperature of first roller 230 was 30 °C, the temperature of touch roller 220
was 70 °C, and the tip-speed ratio of second roller 240 vs. first roller 230 was
0.990.

[0076] The thickness of the mold release layers on both sides of this multilayer film
was 25 um, and the thickness of the cushion layer was 70 um.

[0077] 2. Evaluation of multilayer films

[0078] (1) Press setup workability
Sensory tests were conducted by the technicians. These resuits showed the
abovementioned multilayer film to have good press setup workability (see
Table 1).

[0079] (2) Observation for voids
Observation of the FPC by optical microscope after pressing showed no
evidence of voids in these FPCs (see Table 1).

[0080] (3) CL film bonding test
In practical terms, the CL film was temporarily bonded to the circuit exposure
film through an adhesive, and with both sides enclosed by the
abovementioned multilayer film, this was hot-pressed with the heating pattern
shown in Figure 5 using a hot platen press. These results showed that the
multilayer film did not
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develop any cracks (see Table 1). The amount of adhesive between the circuit
exposure film and the CL film that oozed onto the circuit pattern was less than
100 pm, which is within the permissible range (see Table 1). The amount of
cushion layer edge face that oozed out was less than 5 mm, which is within
the permissible range (see Table 1).

Working Example 2

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® 8104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wit%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.

The evaluation results showed this multilayer film to have good press setup
workability (see Table 1). After pressing, there was no evidence of voids in the
FPC (see Table 1). No cracks developed in this multilayer film after hot
pressing (see Table 1). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 pm,
which is within the permissible range (see Table 1). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range {see Table 1).

Working Example 3

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® $104 (Idemitsu Kosan Co., Ltd.), 60 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wit%; Sumitomo Chemical Co., Ltd.), and 20 parts by weight of
the polypropylene Noblen FH1016 {Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
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multilayer film was 25 um, and the thickness of the cushion layer was 70 pm.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 1). After pressing, there was no evidence of voids in the
FPC (see Table 1). No cracks developed in this multilayer film after hot
pressing (see Table 1). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 1). The amount of cushion
layer edge face that cozed out was less than 5 mm, which is within the
permissible range (see Table 1).

Working Example 4

A mullilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® $104 (Idemitsu Kosan Co., Ltd.), 50 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methy! methacrylate-derived
unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 30 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this mulfilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 pym, and the thickness of the cushion layer was 70 pum.
The evaluation results showed this multilayer film to have good press setup
waorkability (see Table 1). After pressing, there was no evidence of voids in the
FPC (see Table 1). No cracks developed in this multilayer film after hot
pressing (see Table 1). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 pm,
which is within the permissible range (see Table 1). The amount of cushion
layer edge face that cozed out was less than 5 mm, which is within the
permissible range (see Table 1).

Working Example 5

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
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XAREC® $104 (ldemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD201 (methyl methacrylate-derived
unit content: 10 wit%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 um, and the thickness of the cushion layer was 70 pm.

[0088] The evaluation results showed this multilayer film to have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Tabie 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 2). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 2).
Working Example 6

[0089] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® $104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8033 (methyl methacrylate-derived
unit content: 14 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropyiene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 um, and the thickness of the cushion layer was 70 um.

[0020] The evaluation results showed this multilayer film to have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Table 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and
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the CL film that oozed onto the circuit pattern was less than 100 pm, which is
within the permissible range (see Table 2). The amount of cushion layer edge
face that oozed out was less than 5 mm, which is within the permissibie range
(see Table 2).
Working Example 7

[0091] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 39 parts by weight of the SPS resin
XAREC® 8104 (Idemitsu Kesan Co., Ltd.}, 21 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8033 (methyl methacrylate-derived
unit content: 14 wt%; Sumitomo Chemical Co., Ltd.), and 40 parts by weight of
the polypropylene Noblen FH1016 {Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluaied.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.

[0092] The evaluation results showed this multilayer film fo have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Table 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and the CL film that cozed onto the circuit pattern was less than 100 pm,
which is within the permissible range (see Table 2). The amount of cushion
layer edge face that oozed out was less than 5§ mm, which is within the
permissible range (see Table 2).
Working Example 8

[0093] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 5 parts by weight of the SPS resin
XAREC® $104 (Idemitsu Kosan Co., Ltd.), 90 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8033 (methyl methacrytate-derived
unit content: 14 wit%; Sumitomo Chemical Co., Ltd.), and 5 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
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Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.
The evaluation resuits showed this multilayer film to have good press setup
workability (see Table 2). After pressing, there was no evidence of voids in the
FPC (see Table 2). No cracks developed in this multilayer film after hot
pressing (see Table 2). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 2). The amount of cushion
layer edge face that oozed out was less than 5 mm, which is within the
permissible range (see Table 2).

Working Example 9

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® $104 (ldemitsu Kosan Co., Ltd.), and 80 parts by weight of the
ethylene-methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-
derived unit content: 5 wt%; Sumitomo Chemical Co., Ltd.) as the cushion
layer-forming resin blend, and this multilayer film was evaluated. Furthermore,
the thickness of the mold release layers on both sides of this multilayer film
was 25 um, and the thickness of the cushion layer was 70 um.

The evaluation results showed this multilayer film to have good press setup
workability (see Table 3). After pressing, there was no evidence of voids in the
FPC (see Table 3). No cracks developed in this multilayer film after hot
pressing (see Table 3). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 3). The amount of cushion
layer edge face that oozed cut was less than 5 mm, which is within the
permissible range (see Table 3).

Working Example 10

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
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XAREC® $104 {Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD206 (methyl methacrylate-derived
unit content: 20 wit%,; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 pm, and the thickness of the cushion layer was 70 pm.

[0098] The evaluation results showed this multilayer film to have good press setup
workability (see Table 3). After pressing, there was no evidence of voids in the
FPC (see Table 3). No cracks developed in this multilayer film after hot
pressing (see Table 3). The amount of adhesive between the circuit exposure
film and the CL film that cozed onto the circuit pattern was less than 100 ym,
which is within the permissible range (see Table 3). The amount of cushion
layer edge face that cozed out was less than 5 mm, which is within the
permissible range (see Table 3).
Working Example 11

[0099] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 20 parts by weight of the SPS resin
XAREC® 3104 (Idemitsu Kosan Co., Ltd.), 70 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® CM8014 {methyl methacryiate-derived
unit content: 17.5 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight
of the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.), and this
multilayer film was evaluated. Furthermore, the thickness of the mold release
layers on both sides of this multilayer film was 25 pm, and the thickness of the
cushion layer was 70 pm.

[0100] The evaluation results showed this multilayer film to have good press setup
workability (see Table 3). After pressing, there was no evidence of voids in the
FPC (see Table 3). No cracks developed in this multilayer film after hot
pressing (see Table 3). The amount of adhesive between the circuit exposure
film and
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[0101]
[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

the CL film that cozed onto the circuit pattern was less than 100 um, which is
within the permissible range (see Table 3). The amount of cushion layer edge
face that cozed out was less than 5 mm, which is within the permissible range
(see Table 3).

Working Example 12

1. Manufacture of multilayer films

(1) Raw material for the mold release layer

The SPS resin XAREC® $104 (Idemitsu Kosan Co., Lid.) was used as the raw
material for the mold release layer.

{2) Raw materials for the cushion layer

A dry blend of 20 parts by weight of the SPS resin XAREC® $104 (Idemitsu
Kosan Co., Ltd.), 70 parts by weight of the ethylene-methyl methacrylate
copolymer Acryft® WD106 (methyl methacrylate-derived unit content: 5 wt%;
Sumitomo Chemical Co., Ltd.), and 10 parts by weight of the polypropylene
Noblen FH1016 (Sumitomo Chemical Co., Ltd.) was used as raw materials for
the cushion layer (referred to below as the “cushion layer-forming resin blend”).
(3) Manufacture of multilayer films

Using a co-extruder, a multilayer film having the same mold release layer on
both sides of the cushion layer was manufactured (see Figure 2).
Furthermore, more specifically, a multilayer film was manufactured by
simultaneously extruding an SPS resin, a cushion layer-forming resin blend,
and an SPS resin using a multi-manifold die. Furthermore, the device shown in
Figure 3 was used for this, but the temperature of first roller 230 was 35 °C,
the temperature of touch roller 220 was 70 °C, and the tip-speed ratio of
second roller 240 vs. first roller 230 was 0.998.

The thickness of the mold release layers on both sides of this multilayer film
was 25 um, and the thickness of the cushion layer was 70 um.

2. Evaluation of multilayer films
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[0108]

[0109]

[0110]

[0111]

(1) Press setup workability

Sensory tests were conducted by the technicians. These results showed the
abovementioned multilayer film to have good press setup workability (see
Table 4).

(2) Observation for voids

Observation of the FPC by optical microscope after pressing showed no
evidence of voids in these FPCs (see Table 4).

(3) CL film bonding test

In practical terms, the CL film was temporarily bonded to the circuit exposure
film through an adhesive, and with both sides enclosed by the
abovementioned multilayer film, this was hot-pressed with the heating pattern
shown in Figure 5 using a hot platen press. Thereafter, the abovementioned
multilayer film could be easily delaminated from the circuit exposure film and
the CL film (see Table 4). In addition, these results showed that the multilayer
film did not develop any cracks (see Table 4). The amount of adhesive
between the circuit exposure film and the CL film that oozed onto the circuit
pattern was less than 80 um, which is superior to that obtained with a
conventional mold release layer (see Table 4). The amount of cushion layer
edge face that oozed out was less than 5 mm, which is within the permissible
range (see Table 4).

(4) Test of degree of crystallinity of the mold release layer

The mold release iayer was peeled off from the abovementioned laminate film,
and the enthalpy of fusion (AH¢) and enthalpy of cold crystallization (AH..) of
this mold release layer portion were measured using a differential scanning
calorimeter at a heating rate of 20 °C/min. Then, when these enthalpy of fusion
(AHf) and enthalpy of cold crystallization (AHg.) values were substituted into
the equation below, the value of 15.8% was obtained (see Table 4).

Degree of crystallinity (%) = 100 x (AH¢— AH..)/53 (J/g)

Working Example 13

A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 98 °C, the temperature
of touch roller 220 was set to 120 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
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[0112]

[0113]

[0114]

multilayer film was 25 ym, and the thickness of the cushion layer was 70 pm.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 80 um,
which is superior to that obtained with a conventional mold release layer (see
Table 4). The amount of cushion layer edge face that oozed out was less than
5 mm, which is within the permissible range (see Table 4). The degree of
crystallinity of the mold release layer of this multilayer film was 17.3% (see
Table 4). The multilayer film could be easily delaminated from the circuit
exposure film and the CL film (see Table 4).

Working Example 14

A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 35 °C, the temperature
of touch roller 220 was set to 70 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and furthermore, this multilayer film was
evaluated after an annealing heat treatment wherein this multilayer film was
inserted between stainless steel plates with a surface temperature of 120 °C
and a pressure of 10 MPa was applied for a duration of 10 minutes.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion l[ayer was 70 um.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 80 um,
which is superior to that obtained with a conventional mold release layer (see
Table 4). The amount of cushion layer edge face that cozed out was less than
5 mm, which is within the permissible range (see Table 4). The degree of
crystallinity of the mold release layer of this multilayer film was 20.5% (see
Table 4). The multilayer film could be easily delaminated from the circuit
exposure film and the CL film (see Table 4).

Working Example 15
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[0115]

[0116]

[0117]

[0118]

A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 35 °C, the temperature
of touch roller 220 was set to 70 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and furthermore, this multilayer film was
evaluated after an annealing heat treatment wherein this multilayer film was
inserted between stainless steel plates with a surface temperature of 125 °C
and a pressure of 10 MPa was applied for a duration of 10 minutes.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 ym, and the thickness of the cushion layer was 70 um.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and the CL film that cozed onto the circuit pattern was less than 80 pm,
which is superior to that obtained with a conventional mold release layer (see
Table 4). The amount of cushion layer edge face that oozed out was less than
5 mm, which is within the permissible range (see Table 4). The degree of
crystallinity of the mold release layer of this multilayer film was 23.4% (see
Table 4). The multilayer fitm could be easily delaminated from the circuit
exposure film and the CL film (see Table 4).

Working Example 16

A multilayer film was prepared in the same manner as in Working Example 12,
except that the temperature of first roller 230 was set to 35 °C, the temperature
of touch roller 220 was set to 70 °C, and the tip-speed ratio of second roller
240 vs. first roller 230 was 0.998, and furthermore, this multilayer film was
evaluated after an annealing heat treatment wherein this multilayer film was
inserted between stainless steel plates with a surface temperature of 130 °C
and a pressure of 10 MPa was applied for a duration of 10 minutes.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 um, and the thickness of the cushion layer was 70 um.
The evaluation results showed this multilayer film to have good press setup
workability (see Table 4). After pressing, there was no evidence of voids in the
FPC (see Table 4). No cracks developed in this multilayer film after hot
pressing (see Table 4). The amount of adhesive between the circuit exposure
film and
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[0119]

[0120]

[0121]

the CL film that oozed onto the circuit pattern was less than 80 ym, which is
superior to that obtained with a conventional mold release layer (see Table 4).
The amount of cushion layer edge face that oozed out was less than 5 mm,
which is within the permissible range (see Table 4). The degree of crystallinity
of the mold release layer of this multilayer film was 28.7% (see Table 7). The
multilayer film could be easily delaminated from the circuit exposure film and
the CL film (see Table 4).

(Comparative Example 1)

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 80 parts by weight of the ethylene-methyl
methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived unit
content: 5 wt%; Sumitomo Chemical Co., Ltd.) and 20 parts by weight of the
polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the cushion
layer-forming resin blend, and this multilayer film was evaluated. Furthermore,
the thickness of the mold release layers on both sides of this multilayer film
was 25 pym, and the thickness of the cushion layer was 70 pm.

The evaluation resuits showed this multilayer film to have good press setup
workability (see Table 5). After pressing, there was no evidence of voids in the
FPC (see Table 5). No cracks developed in this multilayer film after hot
pressing (see Table 5). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was less than 100 um,
which is within the permissible range (see Table 5). The amount of cushion
layer edge face that cozed out was less than 5 mm, which is within the
permissible range (see Table 5). However, when the multilayer film was
peeled off from the completed FPC, the cushion layer had delaminated from
the mold release layer on the side on which it was in contact with the circuit
exposure film and the CL film, and it was not possible to recover an FPC in
satisfactory condition.

(Comparative Example 2)

A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 40 parts by weight of the SPS resin
XAREC® $104 (Idemitsu Kosan Co., Ltd.), 50 parts by weight of the ethylene-
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methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wt%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 {(Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this multilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
muitilayer film was 25 um, and the thickness of the cushion layer was 70 pm.

[0122] The evaluation resuits showed that the press setup workability for this
multilayer film could not be described as good (see Table 5). After pressing
there was evidence for voids in the FPC, although they were extremely small
(see Table 5). Microscopic cracks developed in this multilayer film after hot
pressing (see Table 5). The amount of adhesive between the circuit exposure
film and the CL film that oozed onto the circuit pattern was 100 um or greater,
which is outside the permissible range (see Table 5). The amount of cushion
layer edge face that cozed out was less than 5 mm, which is within the
permissible range (see Table 5).

(Comparative Example 3}

[0123] A multilayer film was prepared by dry-blending in the same manner as for
Working Example 1, except for using 70 parts by weight of the SPS resin
XAREC® 104 (Idemitsu Kosan Co., Ltd.), 20 parts by weight of the ethylene-
methyl methacrylate copolymer Acryft® WD106 (methyl methacrylate-derived
unit content: 5 wi%; Sumitomo Chemical Co., Ltd.), and 10 parts by weight of
the polypropylene Noblen FH1016 (Sumitomo Chemical Co., Ltd.) as the
cushion layer-forming resin blend, and this muitilayer film was evaluated.
Furthermore, the thickness of the mold release layers on both sides of this
multilayer film was 25 pm, and the thickness of the cushion layer was 70 um.

[0124] The evaiuation results showed this multilayer film to have poor press setup
workability (see Table 5). After pressing there was evidence for quite a few
voids in the FPC (see Table 5). Relatively large cracks developed in this
multilayer film after hot pressing (see Table 5). The amount of adhesive
between the circuit exposure film and the CL film that cozed onto the circuit
pattern was 100 um or greater, which is outside the permissible range (see
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Table 5). The amount of cushion layer edge face that oozed out was less than
5 mm, which is within the permissible range (see Table 5).

[0125]
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INDUSTRIAL APPLICABILITY

[0130] Along with being able to obtain good press setup workability, the multilayer film
relating to the present invention has the characteristic of being able to increase
the yield rate for FPCs, and is particularly useful as a mold release film that
can be used to envelope the CL film during the bonding of the CL film to the
circuit exposure film by the press so that the cover lay film adheres to the
irregularities of the circuit pattern.

[0131] In addition to being known for use as mold reiease films (1) during the
manufacture of laminated boards, (2) during the manufacture of cutting edge
composite materials, and (3) during the manufacture of sports and leisure
products, the multilayer films relating to the present invention are also useful
as such mold release films. Furthermore, mold release films are used during
the manufacture of laminated boards, in the press-molding for manufacturing
multilayer printed circuit boards, and the films can be interposed between such
for preventing bonding between printed circuit boards and separator plates or
other printed circuit boards. The films can be used as mold release films
during the manufacture of cutting edge composite material products, for
example, as films for use in the manufacture of various products from cured
pre-pregs including glass cloth, carbon fibers or aramid fibers, and epoxy
resins. As mold release films used during the manufacture of sports and
leisure products, for example, in the manufacture of fishing rods, golf club
shafts, wind surfing poles, and the like, when the pre-preg is rolled into a
cylindrical shape and cured in an autoclave, the film can be wound onto the
pre-preg.

[0132] In addition, this multilayer film can be used as a release film in adhesive tape,
double-sided tape, masking tape, labels, seals, stickers, moisturizing skin
patches, and the like.

[0133] These multilayer films can be used as processing films for use during the
manufacture of printed circuifs or ceramic electronic components, heat-curable
resin products, decorative panels, and the like. Furthermore, during the
manufacture of printed circuits or ceramic electronic components, heat-curable
resin products, decorative panels, and the like, the processing films mentioned
here can prevent bonding between metallic plate parts and resin parts, where
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the film would be interposed in between the metal parts or the resin parts, and
in particular are suitable for use during the manufacture of laminated boards,
during the manufacture of flexible printed circuits, during the manufacture of
cutting edge composite material products, and during the manufacture of
sports and leisure products.

These multilayer films are also useful as packaging films.
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able to obtain good press setup workability, the multilayer film
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manuf act ur by sittkdid ayefesprésiiredngt mayid sb@@idisctﬁﬁétm.&ufréleﬂﬁ gan be
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- pre-preg |§t}rY&FF%WEtH¥Jo T tRIAhYRARS @POWper%%G Wtadns (¥ "hs or
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adhesi ve tape, doubl e-sided tape, nasking tape Iabels seal s,
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a resin ofswhi clipet el tidayec Giporrentegised polCistny kendeseln gher esin

that has asdpypndimflactdieass risgeur sy taffkd from a e45ROBE WAYeR RNt ai ni ng
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