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[ 0001] The present invention relates to nold release film BACKGROUND
ART [0002] "Mold release filnms provided with a nold rel ease | ayer
conpri sing poly(butylene terephthalate) resin (referred to bel ow as
"PBT nmohlglopgligaspeszfil m')" have been proposed in the past pCi@b2011/001910
exanpl e, see WO05/030466 and the like). Such nold release filmare
used in the manufacture of flexible printed circuit boards (hereafter
referred to as "FPCs") with a cBRECIFGATIOM (hereafter referred to
as "CL filnl) bonded using a hot press via an adhesive agent to a
flexible fil nTfE @XMISENTIOMNCMbIdSre(d2eegmter referred to as "circuit
exposure fil mMrECHNMOAL AAELDNg bonding of the CL filmto the circuit

exposur goda1l] NThé Bedsent iRbedlichebaasao mdidrdesems, that nold rel ease

| ayer bonds tgal ROUND ARaNd the circuit exposure film and between
the nol dogceh eaagd raksssimantto Rl Rith & EOHPAEAdd M?éryoolaﬁirisﬁg |ng
(fit to the Ctér@;&ﬂtﬁalét‘éﬁr%ﬂ?@éf%rréhrté SQIH{nﬂa’s' PBT ol LISV AR HaVe b
film, and mflbf%%obéd iPl%é'p RN RPle, tbe VWS/G@J@B%n@QH@hE esGd ElHldt

pattern conpopgatss rth % Wﬁana%mre*a?ﬁ dccaraﬁvbé (gxposur e
filmand the géf[erpnr@\:@ e ﬁﬁ@s d:"to as
range. PRI OR filkd
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the circuit exposure film and the CL film and keep the amount within the
permissible range.
PRIOR ART LITERATURE
PATENT LITERATURE

[0003] [Patent Document1]  WOO05/030466
SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0004] Thus, in the field of manufacture of such FPCs, it is further desirable to have a
mold release film with superior embeddability.

[0005] The object of the present invention is to provide a mold release film that, during
bonding of the CL film to the circuit exposure film, makes it possible to prevent
that mold release layer bonds to the CL film and the circuit exposure film, and



between the nold rel ease | ayers, and to have better enbeddability

t han conventional PBT nold release filns. MEANS TO SOLVE THE PROBLEM
[0006] (1) The nold release filmrelating to the present invention is
provided with a nold rel ease | ayer as a surface |ayer on at |east one
side. Fuyphenmos@z this nold release fil mcan be fornmed ®E9sPRI B0
rel ease | ayer alone. The main constituent of the nold rel ease | ayer
is a blend of poly(butylene terephthal ate) honmopol yner (A) and a

pol y( but yl enebeteeepithehmiokt release frylers.t et r anet hyl ene gl ycol ) copol yner
(B). [0007] Derd tohavertdsiieatmdaddatdity thapAonaedions) PBh mohkralsise fires.ease
| ayer, the noMEANS §QsROLVEMHE PROBLEMsent i nvention can reduce the
amount @P0GEIzEL to the CL fil madhesive agent onto the circuit
pattern conpoiibar®ldelersedin relatioptovibatpreaseat inrehtbnrie peasiediwithns mobds
wel | as it supmkaesdegerascessiace la@hesiad raef orich@dEIFatibasoreethiegapld and
can further i rdessedimroahdadabndd from af MOGEIcb2 ayor albhe Thel nméibut vl ene
t er epht hal at egoriatitazpobi/tive md!d\yeledud lepras ¥ iknd(dBpolybuthienddrébhtiedlers e

| ayer of the homdpsighenss dndlapaf(bliynaherephbalateneshiy(itranidieylewmd ght
rati o (NB) isgpeslf espNyerdB).75 or greater and 80/20 or |ess. [0009]
(3) For [odu7] poL¥ tdudmbipator eseptiANah@t®)in Bl rRBEe (2Ar, aRdimold

copol yner ( B) rdigaselfimoptit frebsasevenayeta®fedube tiddolinotasged ol the ol

t he abovenent fiiangshdsRle adehonB it tirdupttdaBe MM poheRfsefses@tein25/ 75 or
greater and 504pRnfénd Bfoid rdI€4EEGimé s WO ad ReuRREIdREMERNR adhesion of
ter epht hal at ejhcamd a@dsile £t BRA bk RFBeBinkiRke reepQy@er (B) in the
nol d rel 4yl ms in any of the abovenentioned (1) through (3), the
copol ymer rat Fgy &B%Hyg}d%né &ropRhAERYhYMBPLIFR P A U RLBEIVARH (P0h 4R
or less. [001khid Rleasb®ydr BEtHEGhS rOESSSH 6f§tﬁr(§ab6\/e%@ﬁti85ec§ (1§, the

abovementi onegelohi =B RHGRs prbterablly 257 srgh&iBParkd 84156 BPfest 0 have a
cushi on [d)@g?r (3) 0012] (6)
For the poly(butylene terephihalate) homopolymer (A) and copolymer (B) in the
mold release layer of the mold release film of the abovementioned (2), the
weight ratio (A/B) is preferably 25/75 or greater and 50/50 or less.
[0010] (4)
For the poly(butylene terephthalate) and poly(tetramethylene glycol) copolymer
(B) in the mold release films in any of the abovementioned (1) through (3), the
copolymer ratio (PBT/PTMG) is preferably 80/20 or greater and 90/10 or less.
[0011] (5)



For the nmold release filmin the abovenenti oned (5), the thickness of
the nold release |layer is preferably 15 pmor less. [0013] (7) The
nold release filmrelating to the present invention is conprises nold
rel ease | ayer as a surface |layer on at | east one side. Furthernore,

t hi s molwloreligasesfil mcan be fornmed fyoma nol d rel ease payeio 8bABR)
The nol d rel ease | ayer can be fornmed froma resin with a

pol yet her-ester block copolyner as the main constituent. The

pol yet her-ester bl ock copol ynmer can be mainly constituted from

pol yest er seghenthe raeld rgleaseetiimerin sy ntthe sbo@oadtjonEh €1 )tbtadigh ¢4 e i s

| ayer can be pferableffudinerdo hes¢ a coshion fayeonstituted from a

pol yet h¢®0E4t &) bl ock copol yner, and along with being able to prevent
t hat nol d rel easthelragiérelbasmiiimtio thdhabddlenfankiomedh()tthe thickness bf epocidr e
film and bet vadeasetlageri®pferablgadenh ayless, as with conventional PBT
nol d rel[@as® {7)l ms, this nold release filmcan reduce the anount of
00zi ng to theThdhedd wdeagdivh rblativgtht pecsent ueritionXp asmpesdsi hadand
the CL fil m ordleadelayariasclsdrfgeatidyes on @0 Maeney side Fppdertoreothis mold
conventional RiFagedfilg daaleasendd frofe.a mbRIBkaéS)ayEhglon®l The' mbiaasieass | m
relating to thgeptesesiormey & ® ResirPwlip BPolyeafsrasid bibck ebpasaet 8y el
as a surface hayecordituaht. ThaolyelRreste bldok icbpslymer €an bdimainpl d

rel ease film gastinged fbMashlfds@iNsagmeh® andl RAEtndraggmeaisone. The nol d
rel ease [O@MR" TR@MdJRE rdl6isdREYdrc@mbe f&@fdd¥roth bhreialnvd| hbgtcﬁhﬁlﬁﬂed from a
ter epht hal at epol¥iRer-E8st Blodl coitfyr Bn@@ﬁﬁg‘vﬁlﬁ%ng % prelierst thaR rfold
rel ease | ayer rdidssedadlifokBe ESthbltat filhSardf BachEuit BabsAraanst AotwaEhor

| ess. [0016] fﬂéemél'a%@%é‘l?a'y@&egs Whth Goh@lrEBRS PET Holdafbadk Ak, Wit fhold
bei ng abl e t ordisA6aTH dahabdEdHe BRICGABS do%bﬁ@rtowéi&ésﬁled@% Qhethvelbm
and the circujfe c0RYs& U4 i atl e Qﬁ_i‘ﬂﬁﬂ%ht u pl:ag r‘?nfb%ﬁq oﬂ)é%s

as w th convegipaal t @bnmhena@m%emrb rele I'm
can redugg1 gh anount of oozing to the a eS|ve agent betmeen the
circuit exposv @rﬁ(dlc!l FBI@E%@ fﬁrﬂ‘?elgmé to tﬁé?ng% { A6 |onqé’b ﬁgetsea( fold
conponent s CO @Js% ajdt &5 efé? &%ﬁt thlsm Id
Furt her nor e, &l 3 be ch’r&ﬂ bi erefEB &' e;%i %ﬁ& Rold ré[

di |
Fgglgsr egu![ xot Q&g%@fa fﬁ-o 'trﬁs %cﬂrele%%g%}% e %ﬂ% te Ssin as

S

stress | oads. ease | he

thi cknegsn o gns nén{ s&%ou xa? se% %a Hbg.ngryb%%pﬂréveom Or

comvent onal J" e e 4ol o ? ff{'rﬂ. aségu't%@ e

convent i onal y S %E ayg 1ms,
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Consequent |y, ?tﬁxegm eff‘]"'("rué & g‘i%ur? .
envi r onnment al °?'BBYE %80%?{8 oy N
the nmold release filmin the abovenentioned (8), the thickness of the
nol d rel ease layer is preferably greater than O pmand 15 pmor |ess.
[0019] (10) For the nold release filmin the abovenentioned (8) or
(9), the poly(butylene



terephthal ate)-type resin is preferably poly(butyl ene terephthal ate)
resin. [0020] (11) For the nold release filmin the abovenenti oned
(8) or (9), the poly(butylene terephthal ate)-type resin is preferably
a pol yether-ester block copol yner. The pol yet her-ester bl ock
copol ymewoize1imb@hky constituted from ppl yet her segnents agq/ P YesbeS
segnents. [0021] (12) For the nold release filmin the abovenenti oned
(7) or (11), the weight ratio for the pol yester segnents and
pol yet her segoemrsl, the thineketherhgld igleasanlayére theamgee feadily @ackdMacor in the
90: 10. [ 0022] molBieldame ayer umdedstrask deesls, bitin drackshecabiovieirentld oxeabe
(12), the nuai finsevercundedistrass lbad$. t he pol yet her segnents is
pr ef er aD§1 74 n Iroadditidny irethés mnidtreleasel filvh ¢herthickness ofcthenadld etédsedbydr e
pol yest er seggesater than Amneshdq5 um d¢r |less, ahodtis isrthichentwaparéo tonhleandld)
bel ow. [ 0023] rel¢43edayardh cGhveandbnal Bl mold refeREETInS: FoHRid MBI ON
[0024] The npkdmpateddseohvdntionaRBT mgld reldabe fiphs st indldtedsiediim rakes
i t possibl e t eeducetenambhattof redinl used BESEnihgyer mbeNdrateldyee CL film
and the circuiConsequesty ahisichdil rélsssdfitinve@rcontrbuiiotet edigResviloalehnsl
and to have bgiadeanemgidaddinigtgostshan conventi onal PBT-type nol d
rel ease [601915(9)
For the mold release film in the abovementioned (8), the thickness of the mold
release layer is preferably greater than O um and 15 ym or less.
[0019] (10)
For the mold release film in the abovementioned (8) or (9), the poly(butylene
terephthalate)-type resin is preferably poly(butylene terephthalate) resin.
[0020] (11)
For the mold release film in the abovementioned (8) or (9), the poly{butylene
terephthalate)-type resin is preferably a polyether-ester block copolymer. The
polyether-ester block copolymer is mainly constituted from polyether segments
and polyester segments.
[0021] (12)
For the mold release film in the abovementioned (7) or (11), the weight ratio for
the polyester segments and polyether segments is preferably within the range
from 80:20 to 90:10.
[0022] (13)
For the mold release film in the abovementioned (12), the main structural unit of
the polyether segments is preferably an oxybutylene unit, and the main
structural unit of the polyester segments is an ester unit as shown in Chemical
Formula (1) below.
[0023]



BRI EF EXPLANATI ON OF DI AGRAMS [ 0025] [Figure 1] A | ongitudi nal
section of a nultilayer filmrelating to an enbodi nent of the present
invention. [Figure 2] A longitudinal section of a nultilayer film
relating to Alternative Enbodi ment (A). [Figure 3] A diagram show ng
an exanmpye 20finazgevi ce for manufacturing a nul tilayer fi lp@arnedodt/bhigio
to an enbodi nent of the present invention. [Figure 4] A diagram
showi ng an exanple of a nethod of use of a multilayer filmrelating
to an enbodi nent of the present invention. [Figure 5] A diagram
showi ng [&hemial Bigugatetdrn for a hot press during the bonding of the
CL filmto the ifregularities of the circuit pattern using
multilayer filmrelating to g-anbodi nent of the present invention.

EXPLANATI ON COF WBOLS (T 002€ i i el ease
film 110Mol d r¢l ease Iféyer § m)lg rel%%‘gg}?ﬂgg?%ld El)
rel ease layer) 110b Second nold rel edise | ayer (nold rel ease liayer
120Cushi on | ayef BEST KDE OF THE PRESENT | NVENTI ON [0027] First
Enmbodi ment - As*shown in Figure 1, nultilayer film 100 relattfng to a

first enbodi ment of the present invention is chiefly constituted from

mol d rel ease EppeeTldP THEOINSAENYION | ayer 120. Furthernore, in the
present [?é@gd'm@m'o[d Fé?@aéé?"rﬁ‘?@ﬁﬁ &f th8kddehf¥GEntldn| A&t pSssible to
preferably 25 @%R{thgfr‘ﬁéﬁgﬁleéj l Pbmﬁq (BB fiirPdhd YRR eXpSsure
described in Elﬂ? RAH ke Htha ol @ FliONke b P EndHRL battd! erhB&idaBYES S
of the multil Réhlco \/J—:%nal PBT-type mold release films.

BRIEF EXPLANATION OF DIAGRAMS

[0025] [Figure 11 A longitudinal section of a multilayer film relating to an embodiment

of the present invention.

[Figure 2] A longitudinal section of a multilayer film relating to Alternative

Embodiment (A).

[Figure 3] A diagram showing an example of a device for manufacturing a

multilayer film relating to an embodiment of the present invention.

[Figure 4] A diagram showing an example of a method of use of a multilayer

film relating to an embodiment of the present invention.

[Figure 5] A diagram showing a heating pattern for a hot press during the

bonding of the CL film to the irregularities of the circuit pattern using a multilayer

film relating to an embodiment of the present invention.

EXPLANATION OF SYMBOLS

[0026] 100, 100a Multilayer film (mold release film)

110 Mold release layer

110a First mold release layer (mold release layer)

110b  Second mold release layer (mold release layer)

120 Cushion layer

BEST MODE OF THE PRESENT INVENTION




1. Mold release |layer Mold release layer 110 is forned froma resin

t hat contains pol y(butyl ene terephthal ate) honopol ynmer (A), and
copolyner (B) froma pol y(butyl ene terephthal ate) conponent and a

pol y(tetramet hyl ene glycol) conponent. [0029] For honopol yner (A) and
copol ymagoeB)i/ibmeol d rel ease |ayer 110, the weight rati @cNBpio$1/001910
preferably 10/90 or greater and 90/10 or less, nore preferably 20/80
or greater and 80/20 or less, and further preferably 25/75 or greater
and 80/ 20 or less. Wien NB = 10/90 or greater and 90/10 or |ess, the
r el easalip02d}y -ofirsiddrdbodiinease | ayer 110 i s not decreased because the
adhesi on of tAe shbwadhERUKe! agelibyéSilRotooaskess tosefitst sinbodighenddkhit
i's possibl e tprepeavianéntian is oieBacmstititddfora MBI el @dscaaydrnd 0@indtduehich
adhesi ve agentayet M@®iitheh@re, inNEe FreBAEmIBsdigERa RS thRREeM PRullilgyer
preferred frofm heo Resrefepdly 2% uav o g?§z§t@ﬁ§hd1900 e endddadn lavex are
[0030] For thgeg@ibkl MibestretRiAMEAR at e) conponent and

pol y(t etjo@ragt th&ﬂ@oﬂih)éQ@}érs ﬁﬂﬁﬁEQﬁ@ﬂbyéﬁTllrﬁS'pm ymer (B) contained in
nol d release fii | fobl@leakBayeppol yner ratio (PBT/PTMG) is preferably
80/ 20 or greapRid AchsdPad 1@0 id RPRed WOR F@Tdt’ﬁz{\/&mmﬁ%@@(b%yl&{eeat er
and 90/10 or {eeréﬁwthéléte') ﬁorﬁ’t@ §|§R ?(A Oarit @d/;ﬁﬁ}m@r"(B ﬂSr"nea'J‘écﬁy('bUtﬁ

amount of 00zZidhg,

nénf O
prevent ges rFQFI?t%&EbI aghy rﬁ@F‘ r’?fn H‘l%l i%)%?%ﬁec
f0031] Searm | RacABiGy il 3@? %ﬁ%ﬁﬁ D60/A61F o bl 20/8
rel ease | ayer

R8I0 o e Rt
copol yrrer (B) o el (R ne At _qéwo&egﬁ‘ ﬁara&b@@}?gs ks mg Pl b?l of mold
pol yst yr ene ¢ {pi a8 é?SImF?Qh f@?&ﬁﬁ By
resins, poly(Q ?qmgﬁi}gexg g &r@semsaa« e ns

(PPS) and thgmo Kteof oo n —-2 / 50r greater
i ndi v: gual ly E Hé QF% Hg tlvgfy e er g}?} l|é¥.
exanp ¢ t f

port <O .@rﬂ ! ﬁnfﬁ?F r @fm d. 8 gk
epi chl orohyér% pé 3 I? 'f ch

hydr ogenat ed < u% %res 6@[2 ssible’to preve tan
st yr ene- but ad| F'to Beh Jispossible to

styrene @g grigiatign a (L ef‘ opr ene
bl ook cé‘ﬁﬁ@‘%ﬁ%ﬁ%m%&w %r;%ﬁ fe %ﬁ @ ei 5 51y e
(SEP), styren H§°e¥) ?%Ekh%'a é” FOPC ?r fﬂf{
styrene-i sopr EAELGS F&HRS ne hipe rEsiRg. RIS e
such as et hyl Ef¥€®pP MW%’&Y?%E%&SE’ e” ?’P\%/P RE- rB?'B%ﬁOM%h%'ly@r‘?é
rubber (EPDM), straight-chain Iomfden5|ty pol yet hyl ene el astoner, and
the like; as well as core-shell type granular el astoners such as

but adi ene-acrylonitrilestyrene core-shell rubber (ABS), nethyl

met hacryl at e- but adi ene-styrene core-shell rubber (MBS), nethyl

net hacryl ate-butyl acryl ate-styrene core-shell rubber (MAS), octyl
acryl at e- but adi ene-styrene core-shell rubber (MABS), alkyl

acryl at e- but adi ene-acrylonitril e-styrene core-shell rubber (AABS),
but adi ene-styrene core-shell rubber (SBR), siloxane-containing
core-shell rubbers such as nethyl nethacryl ate-butyl

acryl ate-sil oxane, and the like, as well as nodified rubbers thereof.
[ 0033] Exanpl es of polyolefin type resins include straight-chain

hi gh-density pol yet hyl ene, straight-chain | owdensity pol yethyl ene,
hi gh- pressure | owdensity pol yethyl ene, isotactic polypropyl ene,
syndi otacti c pol ypropyl ene, bl ock pol ypropyl ene, random

pol ypr opyl ene, pol ybutene, 1, 2-pol ybutadi ene, poly(4- nethyl pentene),
cyclic polyolefins, and copolyners thereof (for exanple,

et hyl ene- net hyl net hacryl ate copol yner, and the like), and the |iKke.




styrene copol yner (ABS), acrylonitrile-styrene copolyner (AS),
styrenenet hacrylic acid copol yner, styrene-nethacrylic acid al kyl
ester copolyner, styrene-nethacrylic acid glycidyl ester copolyner,
styrene-acrylic acid copolyner, styrene-acrylic al kyl ester

copol ymeye 26t1b&ne- mal ei ¢ aci d copol yner, styrene-fumari ecggbii/001910
copolynmer, and the |ike. [0035] Exanples of polyester resins include
pol ycarbonate, poly(ethylene terephthalate), and the |ike. [0036]
Exanpl es of pelifide)irdeins §3P8)s anddhealie. Ryttiarinoye, GuciNydsing ¢an BHyseaind t he
i ke. [0037] Waiduady bypendfinatibds bf twesorcaorebe bl ended i nto nol d

r el ease [0@3&r Fldhen axgmpési of elastamnér rasinaimdudecctumbruaenpslybutadiene,
anti oxi dant, polgiseptenagpalgestidylerms)tnesp@niecpageiiide, ruplberc idsiohgibbet, s,

pl asti ci zer s, aomlidrubbkbeasehagentber, klliaom: rubbar, @pithrotgidds radbet,| ane
retardant, pi gtyssmieshuandetdblobk kepolfrR&ISBRHUdhedamatel stsasmutsRiiche
anti bl ocki ng BlgeR topoiymb(EE B) hstyrien orhuiatienepstyieh 6 besk @bpoiyHan{ SBS),
particles desnaydrbgshdied stprenexangmdiese-otyrdnedi@indopoR@idr (SERS), isfeéngle

oxi des, hydr obfeme mdkfdo@e@meﬁ(sln deglrodenbtedadyref e iddpfaiesiock

sul fates, acet@idpme3eF)Najehe- |§8pe@wﬂstyl%&e b Rp6lymar gy at es,
silicates, tihpdrog&satedBrdpRridé@endbtytdift Mber@Iposntdr (8BRS .or)diefid V.
VI, VIT, VI robb¥rs stoklas ethleneXbiobylerts Yubban ge M) fe@lﬁ?léﬂeﬁérobbl@ﬁ’é@}eneand
their hydrategpbep E/mbrln) raAIBhAX IR %%y@ﬂﬁd%%iéd%&h@%na% like;
natural mnergs w@ﬁ'é% '06 Eshelllt gﬁ@&bn%?éb‘éfc@ne@%‘@u@l @ssbtﬂédléH&-an‘y!HN {gR0I C
particl es i nckypsef@pésiell rud S C@%?H‘ﬂ@ﬁxaéﬂfé?e-@ﬁtametng ne core-
fluori de, bor@ﬁbll(rﬁﬁgér”(m@r fikth bﬁ@{r%tc%)ate% | h8Giatd-KrenedBrd-¥ndll

el ement conpoypdsy AUES), BeLEGY |%§é b'u%&.@ﬁ -%gijr&d@%ﬂ@lﬂd&%lo 3 faﬁm

magnesi um oxi dey (af@gﬁ‘tﬁafeﬁ dac Prehale Il r{BHSEH ﬁhBQ%

magnesi um fl u o QH&PHuP raxaﬁ@e&ﬁé. mac%'ré fat bbé?%%ﬂ@ﬁ'agm
silicate hydr c 15181 b(ﬁ'ty%l' @h{& Udlfl

cal ci um phosp tb tf\@e% DO sl gypsu CI urﬁ ace PSium

te[ephthalate ca C|un1 ydrOX|de caIC|unls|I|cate calikun1fluor|de
cal ¢ um éd ”é&ﬁn %Tsr 1S ) %Wé‘éﬁ WL ALk
glhgrsrgﬂ'? CO:}:EOE& EE,%U% gi}l) H%\ﬁl i deé)l ’E? g'h- he ?Lﬁ'gi:)vydénsﬁy
d|
E%%g:?ﬁdorﬁﬁg i R o

nonoxi de, tit
O el s Cori gjfﬁa@ﬂ sregLifg e&sm%d the

nonoxi de, and

nnlybdenunldlwf

like, famly VI el enent conpounds such as nmanganese chl ori de,
manganese acetate, and the like; famly I X el enent conpounds such as
cobalt chloride, cobalt acetate, and the like; famly Xl el enent
conpounds such as copper(l) iodide and the like; famly X I el enent
conpounds such as zinc oxide, zinc acetate, and the like; famly Xl I
el ement conpounds such as al um num oxi de (al um na), al um num

hydr oxi de, alum num fluoride, alum nosilicates (alumna silicate,
kaolin, kaolinite), and the like; famly XIV el enent conpounds such
as silicon oxide (silica, silica gel), plunmbago, carbon, graphite,

gl ass, and the like; and natural mneral particles such as
carnallite, kainite, isinglass (mca, phlogopite), roasted ore, and
the like. [0040] Exanples of organic particles include fluoro resins,
mel am ne type resins, styrene-divinyl benzene copol yners, acrylic type
silicone, and cross-linked fornms thereof. [0041] The mean particle

di aneter of the abovenentioned inorganic particles and organic
particles is preferably 0.1 pmor greater and 10 pmor |ess, and the
anount added is preferably 0.01 w% or greater and 15 wt % or | ess.



[0042] Furthernore, such antibl ocking agents can be used individually
or in conbinations of two or nore. [0043] Exanples of antioxidants

i ncl ude phosphorus-type oxidation-inhibiting agents, phenolic-type
oxi dati on-inhi biting agents, sulfur-type oxidation-inhibiting agents,
241- (hydy@xsyriAoRedi - t - pentyl phenypet hyl] - 4, 6-di -t - pent yl penyori/001910
acrylate, and the |ike. Furthernore, such antioxidants can be used
individually or in conbinations of two or nore. [0044] Exanpl es of
nucl eati ng agetiytenermotthenetbacrylatacdrmkyhernt asd thedike hsindltherikeum
(p-t - but[@0IFdnEsamples chndlystyeneirksns metudle aidmdis plobtstysersy Hotaticsodi um
met hyl enebi s- p@lystydinet hightimpadi eesistanigmlystyrbos GHRSE womdonitite-butkdiene-
tal c, phthal ostyeamnenmpdbmer 4Bk acryviomitriehstyren& eopdymeh@Sjpsterensuch
nucl eati ng agertlecrdic doil copelymendStyredaahdthiaaylid acid el estdricopslyokr,t wo
or nore. [0045lyremeanpthesryif agitl @bicldyl estescdpobimatestpehg aehiliy beie
gl ycol ), pol yaspalgmer, istysere-scryliet il ester bosdighensarmrdehalephddidibasatymer,
esters, pol ysttyreneefuniarig@aerrcdpolynley einaythetike waxes, silicone oils, and
t he |i kgoo3aIr ERenprsef pelyestepleaBisiindladRy Solgabdrate) gl (éthdens dual |y or
i n conbi nat i ofBesHthale)ande eke.[ 0046] Exanpl es of nDId rel ease
agent s ifpgda)dexpableeionpbigamidaassits irfeludeqien 06, Nylord e8] apb ddlike.
car boxy|[p@37AC VEEoud§bas of RREives bah Be GrAeH Y8 hesd rédedk el Bferltbif@ing
Furthernore, gdgafs, Blerdag éﬁhm&ﬁmgg%@h& ﬁﬁrbmﬁmw%@@]elanﬁg HbEHa! dntis@tici n
conbi nat i ons gfertdiprékedERigils] § cRX M0 PSleste AYPELHIMBIeBidamts,
i ncl ude par af g8 oﬁ‘ﬁ@rﬂe(?étlaﬁjanﬂ%iﬁ?ﬁé}ﬁsfab{@@né)mdes aromatic type oils,
and t he (hode FEﬁ'ﬁér FEE m pRIE Gntib\88i8ng BgERE fﬂc[hd%%ﬁ@m%!‘da%ld%atrﬁclés or
o 60% G o BT bance;%ﬁa@s%m et dinBRGaT T | N
(straight chapy e@%y@ro&ﬁfe@eﬁlf‘?&% Ritridel ehél@é@ cdf és Qi8S B S
cal cul ated bypthenardd M\(ye%n aﬁucpéé?- 5% laetgs gifafEs tlty??teé i ORIrhs Of
the process 0bﬂtﬁe'e$erﬁérﬁ§%¥ﬁ1’% |y||31 \/33/ “eatek andxhP rxvess
for the ki net fa?mNésS(fF@ﬁAég a%t Qr dr LS c%glfeg 4

ased on y melg t of

greater and 5

i”gl Srrefe E@Zﬁ %ﬁ j‘?fgn%lg ofar%hr?n g;iﬁ lﬁi&%&@ql Eneqtl] | g?egliz
nor e preferab Orpo ‘EhS‘Q ath
ha

and further pg@ &%%n sif ; e%m 8%6 t or
| ess. Further g y Tor
in conbinati ofs . sg 1{1 SH’

present enbodi ¥;U®§¥%?§h d§¥3 t orne Hn}ggmﬁ am

(referred to bel ow as a cushion Iayer fornlng reS|n) with an

et hyl ene-nmet hyl net hacryl ate copol yner as the main conponent.
Furthernore, the cushion layer-formng resin can be fornmed from an
et hyl ene-met hyl net hacryl ate copol ynmer alone. Wth the ai mof good
adhesi veness with nold release film 110, a resin with the same
conposition as the abovenentioned nold release filmcan be added to
this cushion layer-formng resin. Wth the aimof preventing this
cushion layer-form ng resin from bl eeding out during heating, a

pol yol efin-type resin can be added. Furthernore, exanples of
pol yol efin resins include straight-chain high-density pol yet hyl ene,
straight-chain | owdensity pol yet hyl ene, high-pressure | owdensity
pol yet hyl ene, isotactic pol ypropyl ene, syndiotactic pol ypropyl ene,
bl ock pol ypropyl ene, random pol ypropyl ene, pol ybut ene,

1, 2- pol ybut adi ene, pol y(4-net hyl pentene), cyclic polyolefins, and
copolyners thereof, and the like. In the present enbodi nent, the

t hi ckness of cushion layer 120 is preferably three-fold or nore the
t hi ckness of nold release | ayer 110, nore preferably fivefold or
nore, and further preferably eight-fold or nore. In the present
enbodi nent, if the adhesiveness between nold rel ease | ayer 110 and




Mul tilayer film 100 relating to the present enbodi ment can be
manuf act ured by nethods such as the co-extrusi on nethod, extrusion

| am nation nmethod, and the |ike. [0052] In the co-extrusion nethod,
mul tilayer film 100 is manufactured by simultaneous extrusion of nold
rel ease y@yernniidfsand cushion layer 120 using a feed bl ogkrap@iiooi910
mul ti-manifold die. Furthernore, in the co-extrusion nethod, nelt M
is passed through dies 210 as shown in Figure 3, is introduced into
first roller 2a6iumaplbspbite;@alopan bylffte (gypsum),lcaici@8@celats, nglciuhe peri od
from first roldrepht@a6teynadlcium tydrexids, selctungeiticdte, chlohemfubtidd, @gkeund i | m
100. Ther eaf t tapatehsisontiuint tithaster béridrnmca®Onate, badum phodphate, lbaridmedlifate,
di rection (sebaium sulfitey aRd the lke3jantily 1V ietendentrestipeamissubh dxtitsdaand

rol | er 240, adidxider{titahia),ittatiakenongxiden timniuak eitrite, reednim aioxideoiincania),
the Figure). HEusdnhen monexidal aridihg like;femily Weeleargpecahpowndsfsuth ast

rol l'er 230 i smopyhebsurablioxid)aybdehgherioads Mdghdenam duifies, andot ITkee
tip-speed rat famipfviceemeat cahpRindd4Ucly 8s nfdngahededdtHistidelpangSnese
preferably 0. 98ate ahd Geaikepfachil.[2SRnednt kompbundsduchessroabeait celep@ndi ng
on need, a toustult ekE, ArRNhd akd) FAMildRDelemehheonpdiings sMclPhs Ebighdrily St
roller. [0053jodlde érlaiethemké UamMnX|| et icompbBhdslichtdsesinComed, 2indr e of
the extruder gydthfedsnd the ket fahity 38D efenftint bb@b@un@r%cﬁé%mﬁmbmwrde
mol d rel ease (AYfihaf HurhiBufHyEHARE, afftn iR flblid, @lurihbahcH faRumina
manuf act ur ed Mcdtérﬂé&ﬁﬁ'l&f&hﬂfe r@icﬂthéﬂk@%ﬁﬁn} RALElehERt 8P &HRIRISABh as

| ayer 120 by gmésH Hbd ||Féarth%3§E¢) b%ﬂfag% 165161k r@;réﬁlﬁt@' Esé aa)ﬁ@rthéﬁlga
Furthernore, bRy hB@raMindta| &H;&I@%Mé@&rﬁﬁht@oﬂamlﬁ idin éss(nﬂ@asse

t hrough di es Bi—jﬂ e§h‘8¥‘§‘te @rézlaglgr e 1S 1 ntroduced into first
roller %@&olaeséamaleg%% pafrﬂ.cﬁéémag éﬁﬂo,%ags.ﬁyrm mﬁrtéet perdpek from
first roll er Fen‘é |v ]b%nieﬁe@'fo?flglﬁlle%e chic E}p‘éesﬂ E{n% @s%ell ehim F.

Thereafter, ease Fis I'ed’in t

‘rj'olrlegﬁ' gﬁ%ﬁe‘i’hé‘h{e‘%ﬁ a'PnéFé SIH te?r) fEr% éﬂb‘%e%%Wﬁ eﬂﬁﬁgﬂ %h@ E&fﬂa s hat
Lg;gﬁdcusm O”ag%ﬁ‘{ rﬁf ?ﬂ?ﬁa’fe& 851% éd e

i nt egraitée)%‘&#hlz M &?mnl ay%rS 8wgﬂﬁt her nor e,
such a 7§) ﬂ]ae °§ %@a r{fx%is. HL M e § gg{.e tnﬁ‘%ﬁ o,
side in the f "h'g obg %%L%D%{g d %X'gg '?rflﬂ tt qgeagg{l

t emperature of "(ry 0"(ryo ylip e?p g' By eW r‘?f(T { ?)
C or |ower, ’gw ‘? ?(;g% é‘& aPB?’f' ¥ TR B8 MEed By 35%8 ’F’é‘P
roller 230 is 990 or higher and 0.998 or Iomer

Furt her nor e, dependlng on need, a touch roller can be provided in the
vicinity of the first roller. [0054] In addition, when there are
problens in formng a thin nold rel ease | ayer 110 by the

abovenenti oned net hod, nol di ng nmethods such as the sol ution-cast

nol ding nmethod or the |ike can be enployed, and nold rel ease | ayer
110 can be nolded froma nold rel ease |ayer-formng resin solution.

[ 0055] <An exanple of use of the nultilayer film Since the CL film
adheres to the irregularities of the circuit pattern during the
bonding of the CL filmto the circuit exposure film nultilayer film
100 relating to an enbodi ment of the present invention is arranged so
as to envelope the CL film and pressure is applied to both the
circuit exposure filmand the CL film using a press devi ce.
Specifically, as shown in Figure 4, after the circuit exposure film
and the CL filmare tenporarily bonded with an adhesive agent to give
340, and multilayer filns 100 are inserted so as to be opposite to
nold rel ease | ayer 110, Teflon(r) sheets 330, rubber cushions 320,
and stainless steel plates 310 are sequentially inserted, and hot



[0057] First nold rel ease | ayer 110a has the sanme structure as the
abovenenti oned nold rel ease | ayer 110. On the other hand, second nold
rel ease | ayer 110b can have the sane structure as first nold rel ease
| ayer 110a, or it can have a structure different than that of first
nmol d relyggsgiihayes 110a. [0058] When ggcond nold rel ease P'C@Mﬁiolilré(ﬁbm
has the same structure as first nold rel ease layer 110a, th

t hi ckness of second nold release |layer 110b is preferably greater
than O pmand 15 pmor |ess, nore preferably greater than O pmand 12
pm or | €8@44]akdamplesvé nugeatfrer adeints igcledd eretdl lvarboBylptasasudh 6 apmioam

| ess, still mir-ebpylbbpzadit)y agd et like; ket pBogpimatascsugh @sisodiuhessthykehiet |
nor e pr ef er abbig-(Grdedittdautyipteancl goid phudpbatprandrthéd Bies talstpHthalommaine
preferably grdatiativedand tBe [ike. &oache&rmane osuchewsleating demoean pe efed abl y
greater than thdpiduaild odinppontbindiess of 8dd ddmomt e preferably greater
than 0 goo48)dERampieerof bstcizeat indiudayody(piheleae gblcy!) Pehaintitie bligogm&spm
and 2 pm or | egglenamk(steatdmid®)y, phipaRiessbisy pdyaateae difenefs, polyengdede
pmor |ess. [ QR84 siibeme sits; and thdiike. FetiearRré, ayieh pltlitizérasan be used
structure di ffrer»wualrf/bpmddnﬁjmazfonfsbrﬁto ofhéerel €l ease | ayer 110a,
second 1mob4b]r ekeRprsloRWRId AelédacGyanidandiod yéthPIBh@wiaRsd, kilidave bilk, as
the mai n conpraghain’ &irb&¥AERLIEs, RetaYBhEPOHaCarb8%idtes, and the like.

pol ynet hyl pentgfRerfeé, bucHRidlY Halescennts @lreld Bs<&OROUMURIY ordh 2

pol ystyrene- t}g@‘ﬂbﬁqgﬁér& draxbR@gnprsyndi ot acti c structure. Furthernore,
pol ynet EU AP/?”E%‘rﬁpFeg%‘f Bro%@%rﬁ%@f&’r'n@lﬁﬂé AR (g%foh@ r&%ﬁ@r‘aﬁ%‘é oifs@n be
obt ai ned CcoOMBfdraitc! typd Bt and i (ikeaf @rtﬁlé%ﬁi%r 2 %Htaf@h@ﬁb%ﬁé s) .
Addi tional ly, yahBQt @ftéﬁf’/ﬁﬂﬁgﬁe)éfé?fdretﬁé Ruf 8&‘ &a 0?1% ndk ot |§l% Wth paraffin
structure candyg; ﬁéﬂfv‘ &%@F&h%g@ Yhe BEE huhBEr & &

(Idem tsu Kosg)n-dlM nidih efe adhesi ve strength et ween second
mol d rel RY Glscdsty @H% ety (9@ is bé?éra Q sVt BSteFS cS iyt
in such'a caspes@l}fY f‘ﬁ%c |¥c§‘sﬁ IE‘cré”" ”E{d M&r f—‘é terca”
be interposed REEYEER o7 5‘3 %ﬁr Sﬁs
| ayer 120. Fu“j —fo’rmn e e (RH'\ o) tﬂ§§d e?iy ly'OSO gérfg'ad

froma resin fol7 r?s

m

good adhesi vep a;§4 ST le tor f@lsg r
second i LS Shér%.orée By oﬁi‘ Tl
Mor eover, yg'S(L,Vd’u ﬁ%g (“tolﬁ'ﬁb\{'f tto Cond nol d rel ease | ayer
110b |s[?)9ed13e Vo ?y refer

e¥)es 'fn en't U oﬁaé/ f d’:\?% T F;P?
more.  [0060] %{%ﬁ 8&“5 Eg%eé‘iﬁ P 3%% P rei (r; ﬁcg(fo
the first enb
i O @rg i w G
mul tilayer fi ﬁt‘é’ B3 A/HY esive %Sss‘ﬁ'éi‘ gt’ﬂ *ager?éb‘t"@ %‘§o

rubber cushions 320, and stainless steel plates 310 can al so be
omtted. Wirking Exanples [0061] The present invention is explained
below in further detail as shown in the working exanples and

ref erence exanpl es.



[0062] (Working Exanmple 1) 1. Manufacture of multilayer filns (1) Raw
material for the first nold rel ease |ayer The resin conposition used
as the raw material for the first nold release |ayer is poly(butyl ene
t erepht hal ate) honopol yner (A) and copolyner (B) with a weight ratio
NB = 80/ Rabyfpbut yl ene terephthal ate) honopol yner (A) PURA
5020 (M‘f@ﬁ%l th %ngl neering Pl asti cs;l Copol yner (B) v}\’ncﬁlﬁb% o
pol y(butyl ene terephthal ate) conponent and pol y(tetranethyl ene

gl ycol ) conposamt coNpuEibRANHebAE S efvhtionda rabid rElegse eier carpbhaddd 1©S)
( Copol yner r athi®cudhBh laperfomeing r&STVGVIe tHeaaendf prevRefidd@hid QaHRIn 16yor-
Raw mat eri al fopmirghesiadaih brreting@ut Eiing esginged pylolaRi-faerrgsiatcan be
copol ymer ( ACRY&H. FurtMErkifre, S pledsr gfonwifiaksihs fRRidetraRfht-aR4iAYigh-
met hacryl at e- deridi Qﬂy‘éiﬁyﬂéﬁe BtrangRe-.chamslous®shsAg p 6|9@thm@h6rmf& -pfedsuiehe
cushi on layer jou}- polSEthgRNeMBbRE@bslyprepyle ﬁ&l@ﬂs@tlgﬁ gpﬂfogweﬁée
ayer Pol ypr opyLRpElybNaYKAS, rﬁﬁa&%@%mémet S $156ET CAbBlyb AT CHE 0
as raw mat eri ghlyfaheiRepREBNE ampswcﬁéfﬁ@sgn @a/&ﬂ mér@38REof dd the like.
Adhesi ve | ayef qirége%@emba. ¥ 168 hidkdVERd S(dushlo %m&bnsswére%&b:
Chemi cal s) wag&sffld 8§mBF!=?th%Qﬁlehésgroffrﬁﬂdr}er%s%qa@éﬂhﬁ@M@r ﬁ’)é%rr?ﬂl?ﬂ\ge-
bond the firsi)dl dofLbRgdGH e@}ﬁ?éfer%ﬂ ({Ij}ﬁ-fGIH e ] AXRE preks

Manuf act ur e O{am%ﬁlh‘lén@%ethe ahgé@ rﬁ;@'&' bl é%)ﬁ‘%iuol rél@b&?bé ngﬁd‘&ncf &fshlon
mol d rel ease Pdhot G Fl ﬁ%}ﬁ%@?é heRayfan be
bott om of the; Qb AUES tHARS | TR cture usi co- extruder (see

Figure 2os0] Furthermore according to need and within the scope that is not detrimental to
the essence of the present invention, the abovementioned elastomer resins and
additives can also be blended into this cushion layer-forming resin.

[0051] <Method for manufacturing a mulitilayer film>
Multilayer film 100 relating to the present embodiment can be manufactured by
methods such as the co-extrusion method, extrusion lamination method, and
the like.

[0052] In the co-extrusion method, muiltilayer 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 infroduced into first roller 230,
and is cooled by first roller 230 during the period from first roller 230 until it is
discharged to give multitayer film 100. Thereafter, this muitilayer 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 in the
Figure). Furthermore, at this time, the temperature of first roller 230 is



[ 0067] Furthernore, specifically, using a feed bl ock and
multi-manifold die, a nmultilayer filmis manufactured by sinultaneous
extrusion of a poly(butylene terephthalate) / poly(tetranethylene
gl ycol ) copol yner, nodified pol yet hyl ene, ethylene-nethyl
et hacr \,gb 169Rps yer, and pol ypr opyll%f:ne Furt her nor e, ?"Jeﬁ“/ﬁﬁgm
shown in Figure 3 was used for this ut the tenperature o
roller 230 was 60 C, and the tip-speed ratio of second roller 240 vs.
first roller gferably 3D.°( &06@er Ehd 10Di°Clordsgerpfnd the thi-smtednmatiaof
rel ease | ayer sedondhokerrddbivis| frgerolléd 230 is@sefébyn.odder liigherkame<zoed ot he
adhesi ve | ayelwsasFutthepnorel Hepdriiirekaressed fa thineth wUehdaprbd gryeieasth8s
pm the thickeesgy of thelfiestselpnd nol d rel ease | ayer was 10 pm [0069]
2. CL fibos3dpomdhe@xiresibn lamipstRetnedbd | B @mpdératr&bf fhilgxtruasr cylinder is
tenporarily jektned2soCtdrdigher and D5EXPOSIBWEr, idlddibdseus ralﬁoagbﬂmdé@
agent, and w kg mutmay@rﬂmmﬁ|strh@mﬁ§@1u@m&1wamn@@lorwf flo dané%raséudysmo
encl osed W t hahdngudhidrblaysl b yeheRmey mekerk|chas 1dyar § T®wih COsHibn layer
exposure fil mad HEthepsoRoih-ths %ﬁtﬁ%ilorv\da?rhnétiaﬁ m&Abd NBelPRLis BEEscaNAMlgh N
Fi gure 5 usingied 210tasRhaivih PigBRsSs, id HddliestHintestst fBIIéMB0aERY Y cRfed
adhesi ve agenky het WREP2308urfd thY ipkriGX ROSUTE anér@seraﬂmhh% o@ehhrderalt&hat
oozed onto th vé'nﬁcﬁd‘ké]eé%%tﬁlﬁrm T*Pn%fé’é@teF Ql$n§n§ &4k ‘f%? dRheE
I'n addition, 9 cﬂ‘é ﬁdH (%)é@rarr Bei REd Est e yse Sdndil [e
circult exposg h'e n%heﬁ'@ ntb d'rﬁ‘ t ‘Pgl’?o in'tH Efﬁa fhini®c hclﬁ
poor peeL of f g 1131% f Qééecﬁf tFth% ﬁ? th}é’%ﬁ
than 1.0% (segd § nt& rafé%q th %t
aghest ve agenhufise hihedo hay Cie Etu Phte gh igo
the CL adhesi IHar ﬁc% h%ﬁtgﬁ 196)( b\% he [LF;P[%V %t
was pressur e wa @? o oLV s o gl
whet her or no cpq %5 adl ég@gf (f(?od)f ofrom
e Rl t08

the first nol )éfee
g mm%%,wo%mg B

;ﬁ;ﬁ:“m@%@é s theg%"ﬁ?f Wé ey ”ﬁﬁba

i o hantetfads s
(A gg%driélo& ‘%@9 r‘. e?mg'%%d ggﬂ ﬁh%?? A
sanme nmanner a.S

| ayer, Wfﬁ
for W)r 6’69 he U fimas 4 r}ﬁgl ve a et ween
the circuit e t ﬁ%théﬂrrPgtflﬂﬁ'tfeI? %@H'tcﬁ’ E%mt Indithe i t
pattern was I %frf ‘?‘%‘I‘tﬁxﬁ sura .« TRigyer/Im 498 relating to
mul til ayer fi él”é( is @FigROEhEC 8s ILEve! Be Gie
filmafter th “‘h@f‘ Bfee?%re‘ ﬁBp °|l??(‘: rguis expRsyre Wm 279 BedrL i m
separation is less than 1.0% (see Table 1). In the test of peel-off
fromthe CL adhesive agent, peel-off could be readily achieved, and
no nold release fil madherences occurred (see Table 1). [0073]

(Wor ki ng Exanpl e 3)




A mltilayer filmwas prepared in the same nmanner as for Wrking
Exanple 1 except for using a resin conposition with a weight ratio NB
= 50/ 50 for poly(butyl ene terephthal ate) honopol yner (A) and
copolymer (B) as the raw naterial for the first nold rel ease |ayer,
and thi syguhtibayer filmwas eval uategsin the sane mannepcaspdo®{/001910
Wor ki ng Exanple 1. [0074] The anount of adhesive agent between the
circuit exposure filmand the CL filmthat oozed onto the circuit
pattern was | esisgahaess8devina. Syeafiddlp) & dhownAd dhiguredabltsr, the biecuit

mul til ayer fi Exposare filsaahd thelfd medre deropdrafily dront b with mowEdhesixp agentdo
filmafter thgivaddOparesspltiaydr tins 100cird érseeledsopado bawbpodigytemdid | m
separation i srdlesms layan 10, D8on€eshedialaize, Mpbet cushivmst3est amaf stpipniss aldel
fromthe CL aghées V@ argeatemiedy ineéifted; aubdobplateaadiODyaraghiseye thgetiied
no adher ences(Hufiowrare i Fegurd ahl RurthermréOihe]heaWig ket dsiipihesd he#t
mul tilayer fiperem300riepasrRsvh M Kigeresmneotenierdsasaftéraapidiyrintragsing the
Exanpl e 1 exceplpdraturaBomJodnt@hperafPEaRPd t 7OPCWvEM RimiiteS from afhed NB
= 25/ 75 for pplestlvetapphetion el hedt platdnd GIDRMAMES thisAbmpBeiture for 35
copol yrmer ( B) masutéd g hepftentebt ghtehemobkee Ebdisd ol Trore vaseml ayer,
and this mlttdnaestufd bﬁér‘@@ﬁn[ﬁut%lsula&rﬂ%rmaré e SrREBUrERPPRId BShdAr

Wor ki ng Exanpprtehs d08beBins 8@ rdifbieRtanafis ?é]'é%%@é@@l@rﬂﬁut@@tmarrh&%
Circuit exposiHeadplibdpaiadulehst tr@.Lprfesé Bt thixtim & R7R ka8 2RjUsha BideIiPa or
pattern was | ggstdrda 1@&Opaordch is superior to ha{ obtained with
a conveq@ggy\a ARBhafiR Shbsdisase f| | m (see Table 1). Mreover, the

mul til ayer T]| A]j] can readily be peeled off fromthe circuit exposure

filmafter thg aliRlffRdinfdif, 418 thaSe IR, durFPQr?cr hitd £@W8kirdeht M

separation i s l.266, \Ar HoRila l'ﬁ:lllﬁ 10% \ﬁé’ém r Srel%ase la
convent i onal P @r.?gn él n qu Lﬁ 2,
peel -off fro MH 8oV 8s89R F %E E&(ﬁ?ﬁ L%r%ce

achi eved, and1 % g\r;lag g:fh?ﬁo%lr-é]géis%éfﬁ%

Exanpl e 1) A AR B,
yorki hg Exanp &olel B célll%%h I
er epht hal at e); 119 ¢ aé 1(;% corrpo ent
thé‘g 2p btﬁ?
ol

ok %% e %g SR

material for ctu S Sver
tendeqoior B et Wé‘J il iof §§ pe 8?.% lj%ﬁexa i
does. ot 8 Htseaﬂn reéeaa?l i Z T e

% 'H?ol withthkO
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S
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exanpl e. [007 d%l
exp(r)n;ure 1[| | nf a & e rf?"f’"?ho f’n% lpgs tfﬂcge r?r? %fé b f}?”vgas
| ess than 80 P PhE gg{ﬁatg ?n F‘ I|.|n}9r| m
separation is's® t”P\%Yﬁ pie yoqre@ Tﬁé H"'Ploﬁlleéﬁt 0‘51
press (see TaBT rg ly oreRten RN OiHm g pd’”?\B'E qtlggmrgprq;%r@ Q@rﬁ?tﬁr Bm

the CL adhesive agent and adherences did occur (see Table 1). [0079]
WO 2011/ 12202319PCT/ JP2011/ 001910 [ Tabl e 1]
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[0059]

[0060]

[0061]

0 um and 5 um or less, still more preferably greater than 0 um and 4 um or less,
still more preferably greater than O um and 3 pum or less, stilt more preferably
greater than 0 pm and 2 um or less, and still more preferably greater than 0 um
and 1 pm or less.

When second mold release layer 110b has a structure different from that of first
mold release layer 110a, second mold release layer 110b can be formed from a
resin having as the main component, for example, polypropylene resin,
polymethylpentene resin, methylpentene~a-olefin copolymer, or a polystyrene-
type resin having a syndiotactic structure. Furthermore, polymethylpentene
resin and methylpentene—a-olefin copolymer can be obtained commercially
under the trade name TPX® (Mitsui Chemicals). Additionally, a polystyrene-type
resin having a syndiotactic structure can be obtained commercially under the
trade name XAREC® (Idemitsu Kosan). 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 interposed between second mold release layer 110b and cushion layer
120. Furthermore, when second mold release layer 110b is formed from a resin
with polypropylene resin as the main component, getting good adhesiveness
between the abovementioned cushicn layer 120 and second mold release layer
110b does not require the interposition of an anchor layer or primer layer
(adhesive layer) therebetween. Moreover, in such cases, the thickness of
second mold release layer 110b is preferably 5 um or more, and further
preferably 10 um or more.

(B)

In an example using the multilayer film relating to the first embodiment, and the
second embodiment and third embodiment mentioned below, Teflon® sheets
330, rubber cushions 320, and stainless steel plates 310 were sequentialg
inserted between multilayer films 100 and hot platens 300, but the Teflon
sheets 330, rubber cushions 320, and stainless steel plates 310 can also be
omitted.

Working Examples

The present invention is explained below in further detail as shown in the
working examples and reference examples.
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[0062]

[0063]

[0064]

[0065]

[0066]

(Working Example 1)
1.  Manufacture of multilayer films
(1) Raw material for the first mold release layer
The resin composition used as the raw material for the first mold release layer
is poly(butylene terephthalate) homopolymer (A) and copolymer (B) with a
weight ratic A/B = 80/20.
Poly(butylene terephthalate) homopolymer (A):
NOVADURAN® 5020 (Mitsubishi Engineering Plastics)
Copolymer (B) with a poly(butylene terephthalate) component and

poly(tetramethylene glycol) component:

NOVADURAN® 55058 (Mitsubishi Engineering Plastics)

(Copolymer ratio: PBT component/PTMG component = 90/10)
(2) Raw material for the cushion layer
Ethylene-methyl methacrylate copolymer (ACRYFT® WD106, Sumitomo
Chemicals; content of methyl methacrylate-derived units: 5 wi%) was used as
raw material for the cushion layer.
(3) Raw materials for the second mold release layer
Polypropylene (Noblen FS2011DG2, Sumitomo Chemicals) was used as raw
material for the second mold release layer.
(4) Adhesive layer
Modified polyethylene (MODIC® F515A, Mitsubishi Chemicals) was used as the
resin for forming an adhesive layer to bond the first mold release layer and the
cushion layer. '
(6) Manufacture of multilayer films
A multilayer film having the first mold release layer and second mold release
layer on the top and bottom of the cushion layer was manufactured using a co-
extruder (see Figure 2).
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[0067]

[0068]

[0069]

[0070]

[0071]

Furthermore, specifically, using a feed block and multi-manifold die, a multilayer
film is manufactured by simultaneous extrusion of a poly(butylene terephthalate)
/ poly(tetramethylene glycol) copolymer, modified polyethylene, ethylene-methyl
methacrylate copolymer, and polypropylene. Furthermore, the device shown in
Figure 3 was used for this, but the temperature of first roller 230 was 60 °C, and
the tip-speed ratio of second roller 240 vs. first roller 230 was 1.

The thickness of the first mold release layer of this multilayer film was 12 pm,
the thickness of the adhesive layer was 10 um, the thickness of the cushion
layer was 88 pm, the thickness of the second mold release layer was 10 um.

2. CL film bonding test

In practical terms, the CL film was temporarily joined to the circuit exposure film
through an adhesive agent, and with both sides of the abovementioned
multilayer film enclosed with the first mold release layer facing the circuit
exposure film, this was hot-pressed with the heating pattern shown in Figure 5
using a hot platen press. This resulted in the amount of adhesive agent
between the circuit exposure film and the CL film that cozed onto the circuit
pattern being less than 90 pm (see Table 1). In addition, the multilayer film can
be readily peeled off from the circuit exposure film, and the incidence of
multilayer films with poor peel-off (film residues on the circuit, adherences) was
less than 1.0% (see Table 1).

3. Test of peel-off from the CL adhesive agent

The first mold release layer was directly bonded to the CL adhesive layer
surface formed on a polyimide film, and this was pressure treated at 170 °C and
4 MPa for 10 minutes. Thereafter, whether or not the CL adhesive agent could
be readily peeled off from the first mold release layer was confirmed by peeling
off the two bonded films. The result was that peel-off could be readily achieved,
and no mold release film adherences occurred (see Table 1)

(Working Example 2)

A multilayer film was prepared in the same manner as for Working Example 1
except for using a resin composition with a weight ratio A/B = 70/30 for
poly{butylene terephthalate) homopolymer (A) and copolymer (B) as the raw
material for the first mold release layer, and this multilayer film was evaluated in
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[0072]

[0073]

[0074]

[0075]

[0076]

the same manner as for Working Example 1.

The amount of adhesive agent between the circuit exposure film and the CL film
that oozed onto the circuit pattern was less than 90 pm (see Table 1).
Additionally, the multilayer film can readily be peeled off from the circuit
exposure film after the hot press, and the incidence of poor multilayer film
separation is less than 1.0% (see Table 1). In the test of peel-off from the CL
adhesive agent, peel-off could be readily achieved, and no mold release film
adherences occurred (see Table 1).

(Working Example 3)

A multilayer film was prepared in the same manner as for Working Example 1
except for using a resin composition with a weight ratio A/B = 50/50 for
poly(butylene terephthalate) homopolymer (A) and copolymer (B) as the raw
material for the first mold release layer, and this multilayer film was evaluated in
the same manner as for Working Example 1.

The amount of adhesive agent between the circuit exposure film and the CL film
that oozed onto the circuit pattern was less than 80 pm (see Table 1).
Additionally, the multilayer film can readily be peeled off from the circuit
exposure film after the hot press, and the incidence of poor multilayer film
separation is less than 1.0% (see Table 1). In the test of peel-oif from the CL
adhesive agent, peel-off could be readily achieved, and no adherences
occurred (see Table 1).

(Working Example 4)

A multilayer film was prepared in the same manner as for Working Example 1
except for using a resin composition with a weight ratio A/B = 25/75 for
poly(butylene terephthalate) homopolymer (A) and copolymer (B) as the raw
material for the first mold release layer, and this multilayer film was evaluated in
the same manner as for Working Example 1.

The amount of adhesive agent between the circuit exposure film and the CL film
that cozed onto the circuit pattern was less than 80 um, which is superior to that
obtained with a conventional PBT mold release film (see Table 1). Moreover,
the multilayer film can readily be peeled off from the circuit exposure film after
the hot press, and the incidence of poor multilayer film separation is less than
1.0%, which is equally as good as a conventional PBT mold release film (see
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[0077]

[0078]

[0079]

Table 1). In the test of peel-off from the CL adhesive agent, peel-off could be
readily achieved, and no adherences occurred (see Table 1).

(Reference Example 1)

A multilayer film was prepared in the same manner as for Working Example 1
except that a copolymer with a poly(butylene terephthalate) component and a
poly(tetramethylene glycol) component (NOVADURAN® 55058, Mitsubishi
Engineering Plastics; copolymer ratio: PBT component/PTMG component:
90/10) was used as the only raw material for the first mold release layer, and
this multilayer film was evaluated. Furthermore, since the reference example
was only intended for confirmation of the effect of the working examples, it does
not represent an example of prior art such as a comparative example,

The amount of adhesive agent between the circuit exposure film and the CL film
that cozed onto the circuit pattern was less than 80 ym (see Table 1). The
incidence of poor multilayer film separation is less than 1.0% for the multilayer
film after the hot press (see Table 1). However, it could not be readily peeled off
from the CL adhesive agent, and adherences did occur (see Table 1).
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Conmponent weight ratio in the nold rel ease |ayer Evaluation results
[0080] Furthernore, in Table 1, "hono-PBT" neans pol y(butyl ene

t erepht hal at e) honopol yner, and "copol ymer PBT" means a copol yner
with a poly(butylene terephthal ate) conponent and pol y(tetranethyl ene
gl ycol ) woBpanesths [0081] - Second Enbpdiment - Ml til aygprfibdomdd8io
relating to a second enbodi nent of the present invention is

descri bed. The main difference between nmultilayer film 100 relating
to the first enbodinent and nultilayer film 100 relating to the
second €¢0dB8di Ferterrmord, rivifabled , fems@EIT weanh ably(thutylessiendphdhalate)
conposi ti on ohomopalymet, ead dcdpmprener PR "irseatisfd espahimerfwitht npolputylertehe
conposi tion t teagpHtiaateybdrinparyert ahd lpolyli8bamelhgleha ghicol) chepseetnd

enmbodi nqmﬂsmas- Becmbowﬁehtt—he multilayer film 100 relating to the
abovenent i onegyftitdyat filpArPOS FRMg th B 2660d EBBYINPbE the GrdJedint/Bftion is
description. §8scpgal TR maintifidiendd SSRBEN BURPSISTRM 106 Raddy e kResSt of
mul tilayer fi E%ég%e'nFarﬁH RIAIARY HInd 20 PBIAINGEH E §coRRLmENRirRERt® from

| ess. The respp éré’p?‘ec @é’ﬁ{a?th%r&séﬁ’t% 'E:bﬁ%%gsuhcﬁh 5EPBRGEYSe %%laﬂo rel ow.
[0082] Mold r&lﬁz@? Lﬁfﬁéfm th'e%o o@ﬁi n R BAMURR Fll I%T’atﬁ'u to

pol yet her - es ﬁ]gg d TR ) . 9
Ho% ﬁngﬁﬁ‘o A% ét @.q is S&T%%%[E uapﬁgrﬁ% Qdier

bel ow as a
bl'ock copol y”ﬁéso‘f r‘F’P B&i the Mok LEs o uﬂn%yéggg
I oc%gcopofg% r aI one.

w % or hi gher g tS.h Sd
The commsizh B ?%8 J £5hlehs dsenssed
in detai [ﬁb%ozil me ee}{t (,%f r%rd%ﬂ]aﬂ% gl%et r~%§§
pol yet her - est%r Q! 5n I th LY & geatyﬁ

rEofitent [Tk AR
Rt %;@gﬁ@g{ﬁ [s M%@% “@glg[wtﬂfa% ot

range from 80, 2 & 5 Ie thfr-%ﬂer oS |
t he pol yet her’ d& %“ ?eef é‘PaGSFSP 8 tT}? AECant EYCRRE S
mai n Str(j}@? ral ? es er segrrents IS an ester unit as
shown i h é | (E rt herm)re th
pol yet her - est ef° B? 8 Hﬁlf cci)%o "HYF qneoo i er
NOVADURAN 550%?%?” 53198 e
olyester segmen S an er se en |s pr erab v W|th|n he range from
80:20 to 90:10. Addltlonally the main structural unit of the polyether segments
is preferably an oxybutylene unit, and the main structural unit of the polyester
segments is an ester unit as shown in Chemical Formula (l) below. Furthermore,

such a polyether-ester block copolymer is commercially available as
NOVADURAN® 55055 or 5510S (Mitsubishi Engineering Plastics).



[0084] [Chemical Structure 2] 0 [0085] (2) Resins other than

pol yet her-ester bl ock copol yner Exanples of nold rel ease

| ayer-form ng resins conposed of resins other than pol yether-ester

bl ock copol yner include el astonmer resins, polyolefin type resins,

pol yst yrgneot Pk esi ns, polyester type resins, polyam dechdPR11/001910
resins, poly(phenylene ether) resins, poly(phenylene sulfide) (PPS?
resins, and the like. Furthernore, such resins can be used
individually or in conbinations of two or nore. [0086] Furthernore,
exanpl eg0@f4] e[Grenuio@rStrustira8] pol yol efin type resins, polystyrene
type resins, ang polyam de type resins are resins S|n1I f to those of
t he abovenentlo ed first bodi ment. Exanpl es of polyester type
resins includ Oycarbona . yI-eneCHaT ephHaaHat-

pol y(butyl ene t rephtd | at &) he |ike. [0087] (2)
Various types of additdves simlar-to those of the abovepentioned
first enbodi nenl. can be bl ended |ngb nol d rel ease | ayer.form ng

resins nt| bI S oXi da ts nucl eati ng agents,
ant i stat[&ig@ %j es' }Waﬂ Ogﬁr*ée- eéi‘hqcélc% ¥meFmI d rel ease
agents, flame=f HDé“Q gqsgysd:gmposg, rpggg) ol than:
like. [0088] EOY §h?%§ﬁr 'Pla F° %’HC lnds glastpperiresing, sfiR typRresiive
manner as t haPOly$tyiens tsoRFaIngnR s werier P9 EGtS"‘@nB‘EJMfF'ﬁ’é*ﬁtWPG[ RSS]
<Manuf act ur e BARM(PhERYIBRe elerkfasing. Rahdphenyisne svifide) (RRresins.Antlghe like.
relating to tRetiprEwensushfrsinsyeanbeusediadivdralyritin cembmationsseidwp pr
t he sane_mann8¥rés that of the abovenentioned first enmbodi nent.
[0090] TORBGHr Bedharmors @xemples o elaginagriesindd1obn|alin tyre fasis. pelystyrene
usi ng wor ki nghyeasginsandmelve agireEneRreEEiEs S"T'@O@l‘ﬁ%%ﬂlbﬁng
Exanpl e 1) 1.abheveniendionedfinst emppdimeay dxamplgsepf polyester type resins include
polycarbonate, poly(ethylene terephthalate), poly(butylene terephthalate), and

the like.

[0087] (2) Miscellaneous
Various types of additives similar to those of the abovementioned first
embodiment can be blended into mold release layer-forming resins, such as
antiblocking agents, antioxidants nucleating agents, antistatic agents,
processing oils, plasticizers, mold release agents, flame retardants, aids of
flame retardant, pigments and the like.

[0088] 2. Cushion layer
Cushion layer 120 is formed in the same manner as that of the abovementioned
first embodiment.

[0089] <Manufacture and use of the multilayer film>
Multilayer film 100 relating to the present embodiment can be manufactured
and used in the same manner as that of the abovementioned first embodiment.

[0090] The present invention is explained below in further detail using working
examples and comparative examples.

[0091] (Working Example 1)
1. Manufacture of multilayer films

sce(lla}wous



(1) Raw materials for the first nold rel ease | ayer Pol y(butyl ene
terephthal ate) / poly(tetramethyl ene glycol) copol yner ( NOVADURANe
55053, M tsubishi Engineering Plastics; poly(butylene terephthalate)
structural units / poly(tetranethylene glycol) structural units: 90
parts bywyebdhbady310 parts by weight) oyas used as the ra‘é’c@ﬁﬁﬁﬁllé’dmo
for the first nold rel ease | ayer. [0092] (2) Raw material for th
cushion | ayer Ethyl ene-nethyl nethacryl ate copol yner (ACRYFTeV\D106
Sum tono Chem cal s; content of nethyl nethacrylate-derived units: 5
wt % was used(BsRaawnatatias falthd finst moél eledisedayerayer. [ 0093] (3) Raw
mat eri al s f or Pblytbudgenantbrepitioblate) Ladytdteanasth Perhey giycgytead/nidiobl en
FS2011DRX2, SuhovADUGHNR 55058) MimsbisisicthghseeringPleaties; ipaly(faylehde
second nol d r &drepitkealbtey etruct(@DOils /(pb)y (At ety leaghgiolMdtfur & dinits: 90
pol yet hyl ene pMEbLe)ghtEbIGpartdvby woight WasWietiagahs jawiaitdizefbr 8% firee
resin for formonDretensadiesi ve | ayer to bond the first nold rel ease

| ayer anggme(zguaaw%tbﬁaﬂe@rthé@@g—ﬁ&,n (a‘s})gr Manuf acture of nultilayer
films A nulti EayinefmbiyhasihasyiaiecdpdigherRIORYFEI®aB8 06 aiahitehhs
second nol d r ghem&Rild; a¥@EenOst nhétByIlBdthadHla RO & B Qnitt: %@Hﬁ@b@ﬂsécﬁé/@r
was manuf act UrRemdsdrRgic teOcRKiohugdr. (see Figure 2). [009

Fur t her noggs) gj)eRé\R/'n%tths 1 IhdBedntiansld hhioske apst mul ti - mam fol d die,
a multilayer hBrdp§IeRBINbBIER ‘FBQ@1WG§'§MHR&H@@H%M§ WHsQkeRfas@aw
pol y(but yl enepjaesabhir it sdc@hd mdi@tetéd@tibpdret hyl ene gl ycol ) copolyner,
modi fi edogd]y £f)hxbicRSe 181! ene-met hyl nethacryl ate copol ynmer, and

pol ypropy! eneMoEHl@H'ﬁ%fﬁﬁfﬁe o ste®ira sAN e Highi Tk 5 %éw]ﬁ%i ged thor
53

it :;ré@k g R
[0097] Mﬁﬁ urd SEnikila % fipkd release layer of this
glrjnltltlhg Chi ck Irﬂrﬂavﬁ%th l's?mfcﬁl%l setléé%rgfmg offd rl'lglkﬁﬁéleg@es 10
t hi ckness of Eéﬁorﬁ) het Saﬁ %ﬁaﬁé’étshee qushion IEYEr wa T‘B 581559 ggo-
11 Dot Einler hea% g% oGl b V\%sn.%o?a*@%rgmd.ma

j oi ned to thepgl st r%%%’ LE QD8R oS RS e 8 i eprtitiate)

W th both si dFEolﬂet a et NEY Q j gcpp% mer, modified polyethylene, ethylene-methyl
methacrylate copolymer and polypropylene. Furthermore, the device shown in
Figure 3 was used for this, but the temperature of first roller 230 was 60 °C, and
the tip-speed ratio of second roller 240 vs. first roller 230 was 1.
[0097] The thickness of the first mold release layer of this multilayer film was 28 um,
the thickness of the adhesive layer was 10 um, the thickness of the cushion



multilayer filmenclosed with the first nold release |ayer facing the
circuit exposure film this was hot-pressed with the heating pattern
shown in Figure 5 using a hot platen press. This resulted in the
anount of adhesive agent between the circuit exposure filmand the CL
filmthajoogzadr@nto the circuit pattesn being | ess thanp8® pmiadibeh
is superior to that obtained wth a conventional PBT nold rel ease
film(see Conparative Exanple 1) (see Table 2). Additionally, the

i nci dence of [pyerwagV2ase thef thidkeesadfttné agemdimblhrelbass layérevdoi0 pmess
was | es40698n21. Ob4filmbording $esequal | y as good as conventional PBT nold
rel ease fil nsin(preeticBhtdrms 2the GLOD®Yay Mdmplorarty Bicesapb ¢hgircAitreposdrayikem
filmwas preptreah an ddtesbanenymandwithddtto sidéé nkihegbBxemphtongédexcept

t hat a pol y( boijtilamee filve eegbddualidt ok firstpodly (¢ledgcalapdriiutieg theglincaid| )
copol ymer ( NOs%dadBANiIm), tHishasShohvbiessdal with tHengiatiag battignBhawhiit Sigure 5
pol y( but yl eneusiag epiot patai gressthicieguladd innhé ambuptadfadhedivaagedly| ene

gl ycol ) struchstnekn i ticcuitGRppaas fiby ane tghCL filn? thap aeGedontaveieoditclit was
used as the rpsttdrBbengabss ban 8D, iwredh Belgeri@lte @sf obRires,wingl t hi s
nul tilayer fi ksAvansoreN ®BTahed releBd0n (Hae Gumpiiativel EaRs i Y Beadaile 2).
bet ween t he CAﬂﬁlﬂbrﬁaIﬁxﬂh@%ﬁ"@erfcle'%a&d'etéa@eGF-tH‘eldwﬂmla?élﬁfulmcﬁt@dtwmﬂ t he

circuit patteprshoisRledsahisn tiltan HidlequBinERs bSoFadedrivehtidrial PRtmold
obt ai ned wi t hreépeég@rﬂ(rﬁgl dRMpdpIPBI ol d reI ease fil m(see Conparative

Exanpl e [dgod| sgg a.% ple8§ldi tional Iy, the incidence of poor release
of the rrul t' 'ﬂ&fﬁ?ult yérrﬂlrﬁfv&a%rprbﬁ‘@rel?%th@s%ﬁ% ¥asneraaSol Wakki @>(am iich

s equal |y ascgond k000 (AT Rrel BT 6) o &aaﬁﬁetﬁylbﬁ@ abl e
2). [0101] (Cg R® %)31 itdubisty Bhgih epar ed in
the same mann %f&fet% e mmau n% 39 s a%em o é Jui ! ene
ter epht gaggtte o b ﬁwwwe% L0 Fé(&' bt ﬁ% GBI ol 149)
d | alu
't f}ga Lreq]m ﬁéﬁﬂdn

this mlg Y‘i’ﬁ Hh%’@fsadﬁ}éé
agent DAL bS %sofédr&% e Eﬁ'e '
onto the cir C{'Hatto thV? o tltﬂ‘péll
i nci dence of E r@dﬁ%ﬂ Hcdiién ee
t he rrultllaye ﬁ gi B/o ch| zt od
2011/ 12202326 §[d R eefu s (see Table 2),
[0101] Comparatlve Example 1)
A multilayer film was prepared in the same manner as for Working Example 1
except that a poly(butylene terephthalate)-(NOVADURAN?® 5020, Mitsubishi
Engineering Plastics) was used as the raw material for the first mold release

layer, and this multilayer film was evaluated.
[0102] The amount of adhesive agent between the circuit exposure film and the CL film



[0104] Furthernore, in Table 2, "PBT/PTMG (90/10)" neans a

pol y(butyl ene terephthalate) / poly(tetranethylene glycol) copolyner
(pol y(butyl ene terephthal ate) segnents / pol y(tetranethyl ene glycol)
segnents = 90 parts by weight / 10 parts by weight), "PBT/PTM5

(80/ 20) "woegns28pol y(butyl ene terephthal ate) / poly(tet rp@fmmyi/@m@m
gl ycol ) copol yner (pol y(butyl ene terephthalate) segnents /

pol y(tetranet hyl ene glycol) segnents = 80 parts by weight /20 parts
by wei ght), " PBTtorehordo piod ¢idoittppliemevaset&pivnhallgeeagr(seentatilé EpdhPE"
means nodi f i ethcpenye bhydaemeyliilaEvvih sepanaoretsHyssethen red% yor the multilayer
nmet hacryl at e Glopsaftgribe h¢imeby (seadiabkc2)y| at e- derived unit content: 5
wt 9%, afd10dpP' neans pol ypropyl ene. [0105] - Third Enbodi nent -

Mul tilayer film2100 relating to a third enbodi nrent of the present
invention is explained. The main difference between nmultilayer film
100 relating to the first and second enbodi nent and nultilayer film
100 relating to the third enbodinent is fromthe perspective that the
essential structure of nold release |ayer 110 is different.
Furthernore, the conposition that the multilayer film 100 relating to
the third enbodi mrent has in common with the nmultilayer film 100
relating to the abovenentioned first enbodi nent is accordingly
omtted fromthe description. In addition, in the present enbodi nent,
the thickness of nultilayer film 100 is preferably 25 pmor greater
and 300 pmor |ess. The respective |layers are described in respective
detail below [0106] <Details of the layers of the nultilayer filnp
1. Mold release |layer Mold release layer 110 is forned froma resin
that has a pol y(butylene terephthalate) resin as the main conponent
(referred to below as a "nold rel ease |ayer-formng resin").
Furthernore, the thickness of nold release |ayer 110 of the present
enbodi ment is greater than 0 pmand 15 pmor |ess. Moreover, the

t hi ckness of this nold release |ayer is preferably greater than 0O pm
and 12 pmor less, nore preferably greater than O pmand 10 pm or

| ess, still nore preferably greater than O pmand 8 pmor |ess, stil
nore preferably greater than O pmand 6 pmor |ess, still nore
preferably greater than O pmand 5 pmor less, still nore preferably
greater than O pmand 4 pmor less, still nore preferably greater
than O pmand 3 pmor less, still nore preferably greater than 0 pm
and 2 pmor less, and still nore preferably greater than O pmand 1
pmor |less. Furthernore, in paragraph [0052] of WO05/030466, the
"preferred lower limt for the thickness of the abovenenti oned nol d
release layer is 5 pmi', but the only nold rel ease | ayer thickness

di sclosed in the working exanples is 25 pm The conposition of the
nol d rel ease layer-formng resin is discussed in detail below [0107]
(1) Poly(butyl ene terephthal ate)-type resin Poly(butyl ene

terephthal ate)-type resin is, for exanple, poly(butylene
terephthal ate) resin or a copolyner with the poly(butyl ene
terephthalate) unit as a main conponent, or the |like (see Chem cal
Formula (I) below). An exanple of a copolyner with the pol y(butyl ene
terephthalate) unit as a main conponent is, for exanple, is a

pol yet her-ester bl ock copol ynmer conposed of pol y(butyl ene
terepht hal ate) segnments and pol yoxybutyl ene segnents. Furthernore,
the weight ratio of the poly(butylene terephthal ate) segnments and

pol yoxybutyl ene segnents is preferably within the range from80:20 to
90: 10. Furthernore, such a polyether-ester bl ock copolyner is
commercially avail abl e as NOVADURAN(r) 55055 or 5510S (M t subi shi
Engi neering Plastics). [0108] [Chem cal Structure 3]



[0109] The pol y(butyl ene terephthal ate)-type resin content in the
nold rel ease layer-formng resin of the present enbodinment is 90 wt %
or higher, preferably 95 wt % or higher. Furthernore, nold rel ease

| ayer 110 can be forned from a pol y(butyl ene terephthal ate)-type
resin alg Qeu?@ﬂﬁQ] (2) Resins other ?gan pol y(butyl ene perpaoi1/001910
terephthal ate)-type resin Exanples of resins conposed OF nnrg

rel ease layer-formng resins other than pol y(butyl ene
terepht hal ate)-type resin include el astonmer resins, polyolefin type
resins, [pablgglyrene type resins, polyester type resins, polyam de
type resins, poly(phenylene ether) resins, poly(phenylene sulfide)
(PPS) resins, and the |like. Furthernore, such resins can be used
individually or in conbinations of two or nore. [0111] Furthernore,
exanpl es of el astomer resins, polyolefin type resins, polystyrene
type resins, and polyam de type resins are resins simlar to those of
t he abovenentioned first enbodi nent. Exanpl es of polyester-type
resins include polycarbonate, poly(ethylene terephthalate), and the
i ke. [0112] (3) M scellaneous Various types of additives simlar to
t hose of the abovenentioned first enbodi nent can be bl ended into nold
rel ease layer-formng resins, such as anti bl ocking agents,
anti oxi dants nucl eati ng agents, antistatic agents, processing oils,

pl asticizers, nold release agents, flame retardants aids of flane
retardant, pignments and the like. [0113] 2. Cushion |ayer Cushion

| ayer 120 is fornmed in a manner simlar to that of the abovenentioned
first enbodi ment. [0114] <Manufacture and use of the multilayer filnp
Mul tilayer film 100 relating to the present enbodi ment can be

manuf actured and used in the same manner as that of the

abovenenti oned first enbodi nent. [0115] The present invention is
expl ai ned below in further detail using working exanples. [0116]
(Working Exanple 1)



1. Manufacture of nultilayer filnms (1) Raw materials for the first

nol d rel ease | ayer Pol y(butyl ene terephthalate) / poly(tetranethylene
gl ycol) copol yner (poly(butylene terephthal ate) structural units /

pol y(tetramet hyl ene glycol) structural units: 80 parts by weight / 20
parts byw®eddnbiooNOVADURAN(c) 5510S, B4 tsubishi Engi neer ippgFloafiédi68)
was used as the raw material for the first nold rel ease | ayer.

[0117] (2) Raw nmaterial for the cushion |ayer Ethylene-nethyl

met hacr ylratercppolyrer—ACRYEF+) WD106, Sumi tono Chem cal s; content
of nmet hylj nef haclryl at ¢-derive&Elunits: 5 wt% was used as raw materi al
for the ¢@sh|on (ugyer 0118]5(3 Raw materials for the second nold
rel ease I@g'kPo@pra:py ene (tfttgg en FS2011D&X, Sum tono Chem cal s)
was used |&sE(alg |t EeE &f&)rﬁgg second nold rel ease layer. [0119]
(4) Adheseve|Taye i t1ed ™ d|¥et hyl ene (MODI C(r) F515A, M tsubi shi
Cheni cal $§ #as| usgd|as the [regi|@|for fornmi ng an adhesive layer to
bond the |first] nolld|rel ease I%e’r and the cushion layer. [0120] (5)
Manuf act yre ot mulititlayer filng A multilayer filmhaving the first
nol d rel ea%e clayler| and secong Errgl d rel ease | ayer on the top and
bot t om of Ehéscuslri n|l ayer v%’s"o_rranuf actured using a co-extruder (see
Figure 2). & ﬁ21ﬂ;F &1 her por e %pecifically, using a feed bl ock and
nul ti - manidio gwgggm&e%ﬁe@ filmis manufactured by sinultaneous
extrusion of ke p@y it Y1 enée et epht hal ate) / pol y(tetramet hyl ene
gl ycol) cago|ymeis i fied pd yet hyl ene, et hyl ene- net hyl
nmet hacryl agegopoly .t apd pdi|yropyl ene. Furthernore, the device
shown in|Eglirle 3lwaslused fgr lthis, but the tenperature of first
roller 230 ,w#s| 60 |C| and fhe '%-speed ratio of second roller 240 vs.
first rol|ll2gr|@30uas 1.|[0122 he thickness of the first nold
rel ease Iaﬁe@of%thi& nmul ti|l gger-|filmwas 6 pm the thickness of the
adhesi ve I,ﬁy%g\@gjgﬁﬁgﬁgﬁickness of the cushion |ayer
was 94 pm ot til| ckiiess pf “’tl&ﬁs,econd nold rel ease | ayer was 10 pm
[0123] 2. BL|%| I/8|bondi ng| tleq| 2
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In practical terns, the CL filmwas tenporarily joined to the circuit
exposure filmthrough an adhesive agent, and wth both sides of the
abovenentioned nultilayer filmenclosed with the first nold rel ease

| ayer facing the circuit exposure film this was hot-pressed with the
heat i ng weabbarp2@hown in Figure 5 using a hot platen presgydihfooisio
resulted in the anount of adhesive agent between the circuit

exposure filmand the CL filmthat oozed onto the circuit pattern
being less than 60 pm which is superior to that obtained with a
convent i[oH¥] PBThervlode rieTeblse?, fPBTPTSE (F0AMD)en@pns Addiy(butylahe y, t he

i nci dence of [oephihabteaspolpfettanecthyibne plyyd) cdpdlymerf(pely(Huhderdeot press
was | ess t hanteteffihalate]) sbgmente dpaly(tytrarsetholede gb/cold segnente a0 Bl ol d
rel ease fil msweide/ Taphrs By welght) 2FBTYNONIG (80/20Y anpares 2polbitiliérid ayer
filmwas preptareshthalatehepsiai@ramathgenaglytal cofuiyhad pbdyuplienel except
that a pol y( btdrgprenslatedsemhédtal pbigitettdMaMARGRAN(ED!) 568G Hentd/I=t LA rt by
Engi neeri ng vaa&gh‘t £3) pavesbyweighf s HBTE nicunspalyebutabné erephigalbie) st nol d
rel ease | ayer ‘madifled RESm@&Hh$ imodified pbivetiywas, Snalaahrens LRPE-mMé@yI

anount of adhagiteRnagerbpoighneEeRethilensthasiiate-@XiRAUING dohleft: 3ot handL
filmthat oozaﬂvqnégqglfmyp;b d pattern was less than 70 pm V\:hl ch

I's supenpfis)t o fl'ﬁ?él E wth a conventional PBT nold rel ease

fi1m(see Tabjg, 9160 Rl o 5 AL BAEE otheilken e
the i 11 ayerr lé ga %a.ﬂﬁ%ﬁ?m SR gﬂ %oii%ﬁ{ﬁsg)

equal ly as 28 |HB fﬁ 59

e ggw;g; c‘%w e”éé@@ﬁﬁ%?l ﬁeg (olihecsar
t er epht hal at e rﬁ% ﬁrrnf!;m 100

( NOVADURAN( 1) ¢ il é'éY r‘?ﬂﬁ
Lror L E% i %fmﬂﬁ* s ﬁ}e I g % i
the raw mat eri: es? [E’ Ifjrs c?r??Fr %{e§pe ive

mi 1 gt B, * vﬁﬁmﬁ CL i m°I h:?“gz'zzs 0 e
RN pattekp' éﬁ ?Vc?ﬁ & ?"E{g‘} H°’Pé10% L“Zthg e“ Or%{bﬁ*ﬁ’ﬁﬂh ﬁ

%9 | m

obtained wit h

Addi tional I y, ! hz?‘l%'i Eq?&a% er{ caf?ﬁn

after the hot' aWé Of] %re(s %m% t@ﬁ th|gkr@ PYRE
convent i onal P(ﬂ)r‘? %@BO? e is %%te“l'biﬁ g k| n
Exampl e 4) A fMe e 1 ¢l aa%a@fﬁrésg igreten e

Wor ki ng Exanph® t°r Eﬁ'étmf’ el greaterrtham e um ? Fborr%‘fsease

| ayer was 12 9 mgrﬁeore erably greater than 0 Wm and 8 ym or less, still more preferably
greater than O pm and 8 pm or less, still more preferably greater than 0 um and
5 pum or less, still more preferably greater than 0 um and 4 pm or less, still more



t hi ckness of the cushion |ayer was 98 pm and a second nold rel ease

| ayer was not enployed, and this nultilayer filmwas eval uated.

[0129] The anpunt of adhesive agent between the circuit exposure film
and the CL filmthat oozed onto the circuit pattern was |ess than 90
pm whi ghiphs1auaesi or to that obtainedgwi th a conventi onabrhBhi 1910
rel ease film(see Table 3). Additionally, the incidence of poor

rel ease of the nultilayer filmafter the hot press was |ess than

1. 0% whi ch i prederablylgyeater ijood Lo avd 3uembr ieasl stiPBorepraferablyensatef inans
(see Tabl e 3) 0 HnoasdR pver ks anebetipiose Biefekahlylgréataytban O yromandd um or
prepared in tlsssamhemmare i paragraph Y#52] nHiMB0EMHA0468, the Caplerteddowerhe
t hi ckness of tilg férithe thickokds pethe abevéragr@ioned snd@ rgyeasedaygkrtihi® pm”, but

t hi ckness of thHeeondysioidneldaay dayenddck®@spdisclaseld inhthe warkting Exeareples isl 28
was eval uat edum| 0h8tbmpbsitiamoithe nodld eeliess lagerdgeing betimieitsdubsed in
circuit exposdetilbelom. and the CL filmthat oozed onto the circuit
pattern 0] e9sPbipgntydéhepaTrepMiatdte)-gpeugstii or to that obtained with
a convent i onaPoRBlUtyenelterertiasstef-typrésie s, Tatdxamp)e, pAdthidtylenal |y, the
inci dence of pREPhtha&bRASSIOEr 4 BSpoRthér Wity ol atAkh€ feréfiandigte) Dhieas
was | ess t hanandiffcompbidnt] & tRE Ui {sike Theged Fafmaia Ty e_lowgNah eldmplewk d
rel ease fil nsaspslyrhaplvih $e pdi{bailene \érelhingiatamiize Hrhaif dbvdonkayier
filmwas prepgiresamplel ke s& h@iﬂé&i@ﬁb:@@( dyotmrl@bﬁg;ogé@apé&y §lepept
that the thicligsndtel B@jrﬁérﬁ@bnﬁ%b ok tm@
thickness of {BRKEHIBIAE FIRbu ﬁihaIa ste h\‘élﬁfbea'?ﬁi chtx?@u rReend
nol d rel ease E@%ﬁéntg‘%spr fPaBly tHintt H@ré Cﬁ'ﬁﬂﬁ§§ 208fto bHE paPNERIHSr %M@Iﬁ
was 7 pm anda y%tH@Ne%ie'r%hb%k chhbIhbeE c%%éf%%ﬂave[ulgﬁlé%]s NO€AD

of adheS| ve aggggs %mmlggb,gh,r%]ﬁeegm %@5) il mand the CL firlm

that ooz F?hénﬂ@al@t?&wrés attern was Fess than 70 pm which is
superi or to t obtained with a conventional, PBT nold release film
(see Table 3). |Addi t] o SV t he incidence of| poor rel ease of the

equal ly as goo onventl o] PBT nol d rel ease | ms (see Table 3).
[0134] (Workin Exarrple 7) ATl tilayer fil s prepared in the sane

nmanner agdopr TN@bKI&PtMF@h%hM t@fgbetn}é@ﬁ chitent iRtk ReRSreffast Ner-
first mold refpq SV & t eSeBm RS EN A% or B htepef)réﬂé%ylm wi%

| ayer was 79 anﬂll ﬁé}eF&HIH&K‘B?@%&E rélg§se'5|§99rnfj|0"@%|ndoert% RESBomayer was 8
AR BT e o s ve agen
lronejt vveenxﬁe c|2;]cp7&@§nQmll it 'm an %gprﬂﬁa?@-ﬁﬁe )3

ult exposure hat oozed onto the
circuit pattern was less than 70 pm which is superior to that
obtained with a conventional PBT nold release film (see Table 3).
Additionally, the incidence of poor release of the rmultilayer film
after the hot press was less than 1.0% which is equally as good as
conventional PBT nold release filnms (see Table 3). [0136] WO
2011/ 12202335PCT/ JP2011/ 001910

nul tilayer fil %T" 7 t %:r%ssc've&ﬁzqké@@ Qpl 0% which is



[ Tabl e 3]
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001 wd OL Less than

WO 2011/122023 30 PCT/IP2011/001910

[0111]

[0112]

[0113]

[0114]

[0115]

[01186]

Examples of resins composed of mold release layer-forming resins other than
poly(butylene terephthalate)-type resin include elastomer resins, polyolefin type
resins, polystyrene type resins, polyester type resins, polyamide type resins,
poly(phenylene ether) resins, poly(phenylene sulfide) (PPS) resins, and the like.
Furthermore, such resins can be used individually or in combinations of two or
maore.

Furthermore, examples of elastomer resins, polyolefin type resins, polystyrene
type resins, and polyamide type resins are resins similar to those of the
abovementioned first embodiment. Examples of polyester-type resins include
polycarbonate, poly{ethylene terephthalate), and the like.

(3) Miscellaneous

Various types of additives similar to those of the abovementioned first
embodiment can be blended into mold release layer-forming resins, such as
antiblocking agents, antioxidants nucleating agents, antistatic agents,
processing oils, plasticizers, mold release agents, flame retardants aids of
flame retardant, pigments and the like.

2. Cushion layer

Cushion layer 120 is formed in a manner similar to that of the abovementioned
first embodiment.

<Manufacture and use of the multilayer film>

Multilayer film 100 relating to the present embodiment can be manufactured
and used in the same manner as that of the abovementioned first embodiment.
The present invention is explained below in further detail using working
examples.

(Working Example 1)

1. Manufacture of multilayer films

(1) Raw materials for the first mold release layer

Poly(butylene terephthalate) / poly(tetramethylene glycol) copolymer
(poly(butylene terephthalate) structural units / poly{tetramethylene glycol)
structural units: 80 parts by weight / 20 parts by weight; NOVADURAN® 55108,
Mitsubishi Engineering Plastics) was used as the raw material for the first mold
release layer.



1. 0% Wor ki ng

Exanpl e 6 PBT/PTMG (80/20) Mdified PEt- VNIND Z9 dd

N 08 wd OL Less than 1.0%
WO 2011/122023 31 PCT/IP2011/001910
[0117] (2) Raw material for the cushion layer

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

Ethylene-methyl methacrylate copolymer (ACRYFT® WD106, Sumitomo
Chemicals; content of methyl methacrylate-derived units: 5 wt%) was used as
raw material for the cushion layer.

(3) Raw materials for the second mold release layer

Polypropylene (Noblen FS2011DG2, Sumitomo Chemicals) was used as raw
material for the second mold release layer.

(4) Adhesive layer

Modified polyethylene (MODIC® F515A, Mitsubishi Chemicals) was used as the
resin for forming an adhesive layer to bond the first mold release layer and the
cushion layer.

(5) Manufacture of multilayer films

A multilayer film having the first mold release layer and second mold release
layer on the top and bottom of the cushion layer was manufactured using a co-
extruder (see Figure 2).

Furthermore, specifically, using a feed block and muiti-manifold die, a multilayer
film is manufactured by simultaneous extrusion of a poly(butylene terephthalate)
! poly(tetramethylene glycol) copolymer, modified polyethylene, ethylene-methyl
methacrylate copolymer, and polypropylene. Furthermore, the device shown in
Figure 3 was used for this, but the temperature of first roller 230 was 60 °C, and
the tip-speed ratio of second roller 240 vs. first roller 230 was 1.

The thickness of the first mold release layer of this multilayer film was 6 um, the
thickness of the adhesive layer was 10 um, the thickness of the cushion layer
was 94 pym, the thickness of the second mold release layer was 10 um.

2. CL film bonding test

In practical terms,

the CL film was temporarily joined to the circuit exposure film through an
adhesive agent, and with both sides of the abovementioned multilayer film
enclosed with the first mold release layer facing the circuit exposure film, this
was hot-pressed with the heating pattern shown in Figure 5 using a hot platen
press. This resulted in the amount of adhesive agent between the circuit
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[0124]

[0125]

[0126)

[0127]

[0128]

exposure film and the CL film that cozed onto the circuit pattern being less than
60 um, which is superior to that obtained with a conventional PBT mold release
film (see Table 3). Additionally, the incidence of poor release of the multilayer
film after the hot press was less than 1.0%, which is equally as good as
conventional PBT mold release films (see Table 3).

(Working Example 2)

A multilayer film was prepared in the same manner as for Working Example 1
except that a poly(butylene terephthalate) (NOVADURAN® 5020, Mitsubishi
Engineering Plastics) was used as the raw material for the first mold release
layer, and this multilayer film was evaluated.

The amount of adhesive agent between the circuit exposure film and the CL film
that cozed onto the circuit pattern was less than 70 um, which is superior to that
obtained with a conventional PBT mold release film (see Table 3). Additionally,
the incidence of poor release of the multilayer film after the hot press was less
than 1.0%, which is equally as good as conventional PBT mold release films
(see Table 3).

{Working Example 3)

A multilayer film was prepared in the same manner as for Working Example 1
except that a poly(butylene terephthalate) / poly(tetramethylene glycol) block
copolymer (NOVADURAN® 5505S, Mitsubishi Engineering Plastics;
poly(butylene terephthalate) structural units / poly(tetramethylene glycol)
structural units: 90 parts by weight / 10 parts by weight) was used as the raw
material for the first mold release layer, and this multilayer film was evaluated.
The amount of adhesive agent between the circuit exposure film and the CL film
that oozed onto the circuit pattern was less than 70 um, which is superior to that
obtained with a conventional PBT mold release film (see Table 3). Additionally,
the incidence of poor release of the multilayer film after the hot press was less
than 1.0%, which is equally as good as conventional PBT mold release films
(see Table 3).

(Working Example 4)

A multilayer film was prepared in the same manner as for Working Example 1
except that the thickness of the first mold release layer was 12 um, the
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[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

thickness of the cushion layer was 98 um, and a second mold release layer was
not employed, and this multilayer film was evaluated.

The amount of adhesive agent between the circuit exposure film and the CL film
that oozed onto the circuit patiern was less than 90 um, which is superior to that
obtained with a conventional PBT mold release film (see Table 3). Additionally,
the incidence of poor release of the multilayer film after the hot press was less
than 1.0%, which is equally as good as conventional PBT mold release films
{see Table 3).

{(Working Example 5)

A multilayer film was prepared in the same manner as for Working Example 1
except that the thickness of the first mold release layer was 12 um, and the
thickness of the cushion layer was 88 um, and this multilayer film was evaluated.
The amount of adhesive agent between the circuit exposure film and the CL film
that oozed onto the circuit pattern was less than 90 um, which is superior to that
obtained with a conventional PBT mold release film {see Table 3). Additionally,
the incidence of poor release of the multilayer film after the hot press was less
than 1.0%, which is equally as good as conventional PBT mold release films
(see Table 3).

(Working Example 6)

A multilayer film was prepared in the same manner as for Working Example 1
except that the thickness of the first mold release layer was 4 um, the thickness
of the cushion layer was 62 pm, the thickness of the second mold release layer
was 7 um, and the thickness of the adhesive layer was 7 um, and this multilayer
film was evaluated.

The amount of adhesive agent between the circuit exposure film and the CL film
that oozed onte the circuit pattern was less than 70 um, which is superior to that
obtained with a conventional PBT mold release film (see Table 3). Additionally,
the incidence of poor release of the multilayer film after the hot press was less
than 1.0%, which is equaily as good as conventional PBT mold release films
(see Table 3).

(Working Example 7)

A multilayer film was prepared in the same manner as for Working Example 1
except that the thickness of the first mold release layer was 5 um, the thickness
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[0135]

[0136]

of the cushion layer was 79 pm, the thickness of the second mold release layer
was 8 um, and the thickness of the adhesive layer was 8 um, and this multilayer
film was evaluated.

The amount of adhesive agent between the circuit exposure film and the CL film
that cozed onto the circuit pattern was less than 70 um, which is superior to that
obtained with a conventional PBT mold release film (see Table 3). Additionally,
the incidence of poor release of the multilayer film after the hot press was less
than 1.0%, which is equally as good as conventional PBT mold release films
(see Table 3).
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Layer thickness (pnm) uisabi Layer thickness (pm ' Thickness of
entire multilayer film(1-1nm) Anount of oozing Incidence (% of
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[0137] Furthermore, in Table 3, “PBT/PTMG {90/10)” means a poly(butylene
terephthalate) / poly(tetramethylene glycol) block copolymer (poly(butylene
terephthalate) segments / poly(tetramethylene glycol) segments = 90 parts by
weight / 10 parts by weight), “PBT/PTMG (80/20)" means a poly(butylene
terephthalate) / poly(tetramethylene glycol} block copolymer (poly(butylene
terephthalate) segments / poly(tetramethylene glycol) segments = 80 parts by
weight / 20 parts by weight), “PBT” means poly(butylene terephthalate),
‘modified PE" means modified polyethylene, “EMMA" means ethylene-methyl
methacrylate block copolymer (methyl methacrylate-derived unit content: 5
wt%), and “PP” means polypropylene.

INDUSTRIAL APPLICABILITY

[0138] The mold release film of the present invention is characterized by, in addition to
being able to prevent_that mold release layer bonds to the CL film and the
circuit exposure film, and between the mold release layers, in the same manner
as for conventional PBT mold release films, being able to reduce the amount of
oozing of the adhesive agent between the circuit exposure film and the CL film
onto the circuit pattern components compared to conventional PBT mold
release films, 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.

[0139] In addition to being known for use as mold release 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 used as mold release films during the
manufacture of cutting edge composite material products, for example, can be
used as films for use in the manufacture of various products from cured pre-
pregs made from glass cloth, carbon fibers or aramid fibers, and epoxy resins.
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manuf acturing nmultilayer printed circuit boards, and the filns can be
i nter posed between such for preventing bondi ng between printed
circuit boards and separator plates or other printed circuit boards.
The filnms used as nold release filnms during the manufacture of
cutting edge conposite material products, for exanple, can be used as
films for use in the manufacture of various products from cured
prepregs nade fromglass cloth, carbon fibers or aram d fibers, and
epoxy resins. As nold release filns used during the manufacture of
sports and | eisure products, for exanple, in the manufacture of
fishing rods, golf club shafts, wind surfing poles, and the |iKke,
when the pre-preg is rolled into a cylindrical shape and cured in an
autocl ave, the filmcan be wound onto the pre-preg. [0140] In
addition, these nold release filns can be used as release filnms in
adhesi ve tape, doubl e-sided tape, nmasking tape, |abels, seals,
stickers, noisturizing skin patches, and the |ike. [0141] These nold
rel ease filns can be used as processing filnms for use during the
manuf acture of printed circuits or ceramc el ectronic conponents,
heat - curabl e resin products, decorative panels, and the |ike.
Furthernore, processing filmand described in above during the

manuf acture of printed circuits or ceramc electronic conponents,
heat - curabl e resin products, decorative panels, and the like, the
processing filnms nentioned here can prevent bondi ng between netallic
plate parts and resin parts, where the filmwould be interposed in
between the netal parts or the resin parts, and in particular are
suitable for use during the manufacture of |am nated boards, during
the manufacture of flexible printed circuits, during the manufacture
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[Claim &) The mold release film as recited in Claim 5,
wherein the thickness of the aforementioned mold release layer is 15 pm or
less.

[Claim 7]  Mold release film comprising a mold release layer, which is formed from a
resin that has as a main component a polyether-ester block copolymer that
is mainly constituted from polyether segments and polyester segments, as
a surface layer on at least one side.

[Claim 8] Mold release film comprising a mold release layer, which is formed from a
resin with a poly(butylene terephthalate)-type resin as the main component,
as a surface layer on at least one side.



[Claim 101 The nold release filmas recited in daim8 or daim?9,
wherein the aforenenti oned pol y(butylene terephthalate)-type resin is
pol y(butyl ene terephthalate) resin. [Caim211l] The nold release film
as recited in CCaim8 or Claim9, wherein the aforenentioned
pol y(butwhepa/ bapepht hal ate) -type resiyp is a pol yet her - esicefiphh 9684910
copolynmer that is mainly constituted from pol yet her segnents and
pol yester segnents. [Claim 12] The nold release filmas recited in
Claim7 or Claim1l, wherein the weight ratio for the
af or enerf€Claiméll pohy exidrelsasgrfimias recigdtin €lamhdy, enent i oned pol yet her
segnments i s w t hwherteiretheahigiendss @fittOafa@nientiofed Mold Elemsmidy@) isTHoeumalrd
release filmas kssited in Claim1l2, wherein the aforenentioned
pol yet hgClatrmd0pnThe ol taler=gle filmiak Sedted imaidimy8 ex@lbint @) ene units, and
t he af or ement i ongbered Yesifeenzajomst pEf(bulglcne adrephihbBtetgpamisi iy t he
ester units showsoly(bufyeia teadphtreiatl esinl ) bel ow. [ Chemical Structure
1] [Claim 11] The mold release film as recited in Claim 8 or Claim 9,
wherein the aforementioned poly(butylene terephthalate)-type resin is a
polyether-ester block copolymer that is mainly constituted from polyether
segments and poliyester segments.
[Claim 12] The mold release film as recited in Claim 7 or Claim 11,
wherein the weight ratio for the aforementioned polyester segments and the
aforementioned polyether segments is within the range from 80:20 to 90:10.
[Claim 13] The mold release film as recited in Claim 12,
wherein the aforementioned polyether segment structural units are mainly
oxybutylene units,
and the aforementioned polyester segment structural units are mainly the
ester units shown in Chemical Formula () below.
[Chemical Structure 1]
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