EP2229PCT SPEC | F | CATI ON 5 Lamnate film
‘and processes for preparing printed wiring board Technical field
This invention relates to a lanminate filmand processes 10 for preparing a
printed wiring board, nore specifically, to a lamnated filmin which a
transfer layer is favorably conforned to the surface unevenness of a
target on which the transfer layer is to be |lam nated, resolution can
be i nproved and the production yield of a printed wirirrpdaswmtan be
15 greatly inproved w thout increasing production costs and processes
for preparing a printed wiring board. Background art A
lamnate film1l to be used for f@RACIFILATEONSt film 20 for plating or
etching, when a printed wiring board is prepared, is constituted by
coating_a photosensitive resin conposition on a support (base) |ayer (a
base fi®n) Lgminate ffglimwed Profegsey for toepay i osiarsid iwigingyer 3,
and | agdaatd ng a coating (covering) layer (a protective film 4' 25 on
t he photosensitive |ayer 3 as shown in Fig. 2(a). 1In the prior art,
the support layer 2' and the photosensitive |ayer 3 forma transfer

| ayer 5', ardHiiedlr #igdey |ayer 5 is | am nated on a substrate 6 of a

printed wiring bgard,, on whjch the transfer |ayer. 5 i.s to be
Cam nated. 300  TBiS {REERTHR C5HERS BAA LATIIARE S i ARE REOGRPYRS
| am nal@d, for pabtperipegedimpgifiséd iwipiing bobedcombragspeyefidally hecd ransfer

| ayer 5' is r s%d th hstrate 6 _sq that the. ha ensitive
| ayer 3 fa@e?é%glﬁ%%& r%qsrq glg'%%ﬁq%le asf"%.fsatq,s;f[eer alayeéc, la?nd"ato Oé"lr?ci{ e transfer
| ayer 5' isomfegowd tedthe gntfarsiugevenness of a target on which the
transfer layer is to be laminated, resclution can be improved
and the production yvield of a printed wiring board can be

15 greatly improved without increasing production costs and
processes for preparing a printed wiring board.

Background art
A laminate film 1 to be used for forming a resist film

20 for plating or etching, wh::.. a printed wiring board is
prepared, is constituted by coating a photosensitive resin
composition on a support (base) layer (a base f£ilm) 2°',
followed by drying, to form a photosensitive layer 3, and
laminating a coating (éovering) layer (a protective film) 4'

25 on the photosensitive layer 3 as shown in Fig. 2{(a). In the
prior art, the support layer 2' and the photosensitive layer
3 form a transfer layer 5', and the transfer layer 5' is
laminated on a substrate 6 of a printed wiring board, on which
the transfer layer 5' is to be laminated.

30 When the conventional laminate £ilm 1 is to be laminated,
after peeling (stripping) the coating layer 4', the transfer
layer 5' is superposed on the substrate 6 so that the
photosensitive layer 3 faces toward the side of the substrate
6, and then the transfer layer 5*' is pressurized from the side

35 of the support layer 2' by using a heating roll to effect
contact bonding. Therefore, a sectional view after



35 of the support layer 2' by using a heating roll to effect cont act
bondi ng. Therefore, a sectional view after

- 2- |l am nation is as shown in Fig. 2(b). Next, a negative
srask (phototool) is placed on the _ Support | ayer 2', and the
phot osensitive |layer 3 is exposed by irradiation W|th | ight for

exposure through the negative 5 mask. Thereafter, the negative nask is

renmoved, themSWeRAdn is alsayéqlro“;h iirS 1y qu(k()strl pped) of f, and then the
phot osensi tive | ayer i s .devel o e obt ai.n the ﬁ—ﬂ tosenS| 51 ve | ayer

3 havi ng t he &t ﬁaf’l@gﬁjf 1€ todVe e By
usi ng the pim:tpcme:naayerezt aymd&:ﬂ@fxmmﬁdifsm tLatreras 19 e:@d’s&éﬂ st

film a nex| r rri e
support | ayé{ Rgggdqg];& Jc‘pﬁnpl@f%lors e?c%osu%% ? ?H??etnrée {67 E{sttstlt %I ate
(PET)) davinagka 5T§r@§|egtﬁgatc|, otrhe negactad/e mashels mgwmdh,nahecaummon of

thefllmpr r] and
t he thi ckngss of sdél&l?clil(%tttfg%eﬁe)r out rgghﬁg}{?&s%rﬁslﬁl er to
hei ghten tR@ver % éﬁsl devediorashtye sbtaia Ifé?fﬁ phetgsenaitivenhdad@port | ayer

2' is reqUIHaQArigoth%VSaﬁé 2 BrbPhCAdadmt I che 4BodbSHegativeGRSArY tO
I ncrease the hardness of e support layer 2' to a certain extent. 20

The phot os&YsHELPE T—%‘?é?h@‘?%erﬁﬂr%‘fﬁ Airad phdlo-on thesgrestrake @sin

conposi®i oz raswBkcfi tme aphéit%ﬂatﬂi:ﬁgp@fﬁ e€6hing Sepis caadiafiaghportion
are changed when r.adi at ed, an abl e

)7 h K
conposition is s@lsegﬁ"g S%E)ptotf pellr?a'%ﬁg dn thl&m (?sg df au%éﬁ eftthi ckness
of the 25 gdigte(ﬁmis'rte \cexeprathed date SERET)J ﬂrza,vﬂng aeXarpleomyienr | m 33
40
[err]m 1[0;2«3{ e §%né‘i'ﬁﬁﬁhr{h%§p8§£’%89it8ﬁ &E‘Eheufgﬂﬁg% éﬂﬁ%&&ﬁt ' ng

| ayer 4', t ene or t | S_use I ckness
of the fil @t §0°F0<Pf é@ﬂ/@m 8D Mexe [im used, and thgshickaessapkfdie | ayer

5" is igm gatedid tge?f&ﬂldyb%tb%ﬂ;t il mednt erbbe EBeYléﬂaﬁ%énOﬁ:hé base
material so that tgt he edégmrtlon ?eim en the hot osenS|t|ve | ayer

3 and ttt‘?élsdé‘fe SHEEES SRPEE. PRRENLAURE s, the
density of 2w risngeduinredand smaxéa)such a thickness, and it is also

necessary to increase the hardness of the support layer 2
to a certain extent.

20 The photesensitive layer 3 is formed from a photo-
sensitive resin composition in which the physical properties
of an irradiated portion are changed when UV ray or the like
is irradiated, and a suitable composition is selected
depending on the purpose of use. The thickness of the

25 photosensitive layer 3 is set to be, for example, 25 um, 33
pm, 40 um or 50 um depending on the purpose. As the coating
layer 4', a £ilm of polyethylene or the like is used, and the
thickness of the film is, for example, 30 um.

When the transfer laver 5' is laminated, it should be

30 conformed to the unevenness of a base material so that a
non-adhered portion between the photosensitive layer 3 and
the base material does not exist.

In recent years, the density of wiring (line and space)
of a printed wiring board has been heightened, and high

35 resolution has been demanded. In order to heighten the
resolution of the laminate film 1, it is effective to make



of a printed wiring board has been hei ghtened, and high 35 resolution has

‘been demanded. In order to heighten the resolution of the | am nate
felm1, it is effective to nmake - 3-
the photosensitive layer 3 thinner. _Hgwever, the anmount of _the

phot osensitive |layer which is conforned to the surface unevenness of a
base material is reduced so that in the conventional lamnate film1l, a
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above have been proposed. For example, a method of coating
water on a base material and then laminating a laminate £ilm
on the base material has been described (see Japanese

20 Provisional Patent Publications No. 21890/1982 and No.
21891/1982).

In this method, in order to adhere a thin water layer
to the base material uniformly, the surface of the base
material should be cleaned. When through holes with a small

25 size or the like exist in the base material, water held in
the through holes and a photosensitive layer are easily
reacted to involve drawbacks that developability is lowered
and so on.

Also, a method of laminating a laminate film on a base

30 material after forming an adhesive intermediate laver by
laminating a liquid resin on the base material has been
proposed (see Japanese Provisional Patent Publication No.
154363/1977) .

In this method, there are drawbacks that the devel-

35 opability, peeling property (stripping property) and so on
of through holes with a small size are lowered, cost is



154363/ 1977) . In this nmethod, there are drawbacks that the devel -

"35 opability, peeling property (stripping property) and so on of
through holes with a small size are | owered, cost is

- 4- i ncreased by coating the liquid resin, and so on. Al so,
a method of laminating a lanminate fil m-under reduced pressure by using
a vacuum | am nator has been known (see Japanese Patent Publication No.
31670/ 1978 jajad «33RNERL cdTINY Stﬂl'fénaﬁlqeﬁfcﬁ%splﬁb' IaGRl isn Jdo. 63702/ 1976) .

In this nethod, an apparatus is expenS| ve, and .evacuat,ion takes tine.
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(stripping) ert t fllmfroma phat ose I n
addition to %)Or}%o T‘ff PLIYANI D 7 coanorma\f:) Jtéyta of the
third i nveriongiudtort ha (bﬁeﬁle ciim%ﬁndéda.m nate fil m having excel | ent handl i ng
property i addi hoRccd o o Lidieets e bl 1t and, g gecond

I nvent | on. ect 0 ourt nvent on tO provi de a
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the fifth and si xth i nventions are provi de processes_far
preparing d.ap(rqrnggdtwk?q ,Jr@mé@grt@d,, ﬁesolutlon can be 1mproved and the

production yield of a printed wiring board can be greatly
improved without increasing production costs.

An object of the second invention is to provide a

20 laminate film having improved sensitivity, crosslinking
density, storage stability and resolution and good peeling
(stripping) property of a first film from a photosensitive
layer in addition to the effects of the first invention.

An object of the third invention is to provide a

25 laminate film having excellent handling property in addition
to the effects of the first and the second invention.

An object of the fourth invention is to provide a
laminate f£ilm having improved operatability at the time of
lamination in addition to the effects of the third invention.

30 An object of the fifth and the sixth inventions are to
provide processes for preparing a printed wiring board, in
which a transfer layer is favorably conformed to the surface
unevenness of a target on which the transfer layer is to be
laminated, resolution can be improved and the production

35 vield of a printed wiring board can be greatly improved
without increasing production costs.



which a transfer layer is favorably confornmed to the surface unevenness
“of a target on which the transfer layer is to be | am nat ed, resol ution
can be inproved and the production 35 yield of a printed wiring board can
Ae greatly inproved wi t hout i ncr ea%i ng production costs.

- 5- Di scl osure of the invention - The present invention
relates to a lamnate fil mwhich conpri ses a photosensitive |layer and a
first fil i 9 :l\@n load in the longitudinal direction
of the fi %gél%g?ﬁnf’ffwéﬁ‘téhg?g%% rel'Pr Cof 4to 90 . _ _
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pelr ;Jni tt%tétnbx@fges a Eﬁot@sé?Q@Q%éel layer ant?.{Aél Sﬁré@efiplrne?ﬁiiifﬁ:g?‘a?n} ! fm
rel ates to_the .above-, ntioned, | am pate ; erein_the firs ilm
has an_ oxyGoh SIOTSRE AL PO 1985408 nn hiengf iR Beiite ol
water 5§ aesounntt eddtatat 60°68%HE He86 gmth andazler edk 10&edionigatd on

Al so, the present,l L e 1o t 0 | I nat e
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Al so, the present i1nvention rel ates [ abogve- .. mentioned | am nate
film wher &eRtiRaeddtrninate fida.peharein the £hEssetbhy heis a7 oy dcme
phot osEBS| blerdckhdieh amoufl ber 40bam12’ - 241e- aghest VB9 C& hetyeen the

first filmand the photo- ensitive | ayer. Al so,. the present
i nvention P sé’tré?§lf’g‘ ga%reoé’éséif or lessppndom haze §fi A0&y 9% eSS -boar d,
whi ch conpri ses hasbpnathegpresehheiabeneipantretaeds! avi nake abblar-on a
substrate hat t 25 hgt.osensi tive | r,.and t.he sirate _are
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where the first film is provided.

Also, the present invention relates to the above-
mentioned laminate film, wherein the adhesive force between
the second film and the photosensitive layer is smaller than

20 the adhesive force between the first film and the photo-
sensitive layer.

Also, the present invention relates to a process for
preparing a printed wiring board, which comprises laminating
the above-mentioned laminate £ilm on a substrate so that the

25 photosensitive layer and the substrate are contacted with
each other, and then, subjecting a resulting material to
exposure and develcopment.

Also, the present invention relates to a process for
preparing a printed wiring board, which comprises peeling

30 (stripping) the second £ilm from the above-mentioned laminate
film, laminating the laminate £ilm on a substrate so that the
photosensitive layer and the substrate are contacted with
each other, and then, subjecting a resulting material to
exposure and development.

35
Brief description of the drawings



film lamnating the lam nate filmon a substrate so that the

‘phot osensitive | ayer and the substrate are contacted with each ot her,
and then, subjecting a resulting material to exposure and devel opnent .
35 Bri ef description of the drawin

- 6- Fig. 1(a) and Fig. 1(b) are schematic views show ng one
exanpl e of a state that a lamnate film1 is lamnated on a substrate 6

in the process f(IfJ.gOYEKJaDIa&Qi elgrIIme)da\Mers@gematléa&réivsafshbhengr&wnt
i nvention. rratl c ews show ng
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substr at e Esubsta:aﬂm@rﬂn drisd pramess for mregEaring @ grimted] wiring ring
boar d. 1%0 fepo{esoérﬁ%t 'rﬁ}é}?c tJ}le i nvention The | am nat e
v

filmof the presen I'on has a phot osensitive layer and a first
film habi ng a 5 %id oagaﬂ iand Fig.| 26d) @we sphemabigatiews shDWengomﬁ t udi nal

di rection Qlxdnfif)e oof%a' SikcBetahal [Bintel el el 4 35 ibhenkbelabu®) el

unit 15 W|dth at err] C of nman breaki ng el ongation (whic
i s a val ue SYPsHA 1D AgHR edq:qalavelaﬁeeﬂmoeee%éomnﬁparmmereﬁmw%r t he
sanme) per uniding didawd. 80[err] C of 50 to 1, 000% As the

phot osensitive layer in the present invention, a known photosensitive
resin conmposition can be used. In 20 order that the photosensitive resin
conposildi orBessin rpade forlqued opieciing tthe ihtertteiad kal i ne aqueous sol uti on,

It general |y 3% C Y. polyner, a
phot opol yner i zat f%l(n@l raién?L af'rltig‘{ Af qq%%&moﬁ%%%e Vi nyI conpound
as essent i ahaomgansiitive 25yer and a/\tnhste’t’sp’emhawemhe T &rébxydation

gr oup- oont AGUNARLRAP L a vEPLITES Ui Bt dinnNgLpeRsER, bEVANL T on.

t hose having a averag ecu ar wel neasur e

per neat i on 1 m,cm ‘%ﬁﬁ]y‘—’? edjsﬁ%@%t'hfr%rteﬁ per e Yy éPfé'f d%nlltt) 000 to
15 width at 80°C of 4 to 90 g/mm and a breaking elongation (which

is a value in the longitudinal direction of the film,
hereinafter the same) per unit width at 80°C of 50 to 1,000%.

As the photosensitive layer in the present invention,
a known photosensitive resin composition can be used. In

20 order that the photosensitive resin composition can be
developed with a dilute alkaline aqueous solution, it
generally contains a carboxyl group-containing binder
polymer, a photopolymerization initiator and a photo-
polymerizable vinyl compound as essential components.

25 With respect to the carboxyl group-containing binder
polymer to be used in the present invention, those having a
weight average molecular weight measured by gel permeation
chromatography (GPC) using standard polystyrene of 10,000 to
500,000 are preferred. When alkaline development is carried

30 out, as the above binder polymer, those having an acid value
of solid component of 30 to 300 are preferred.

As the above-mentioned carboxyl group-containing
binder polymer, there may be mentioned, for example,
copolymers of alkyl acrylate or alkyl methacrylate, acrylic

35 acid or methacrylic acid and a vinyl monomer which is
copolymerizable with these monomers, or the like. These



500, 000 are preferred. \Wen al kaline devel opnent is carried 30 out, as the
"above bi nder polyner, those having an acid val ue of solid conponent of
30 to 300 are preferred. As the above-nentioned carboxyl
group-cont ai ni ng bi nder pol ymner, tgére may be nentioned, for exanple,
copol yners of al kyl acrylate or al kyl nethacrylate, acrylic 35 acid or

nmet hacrylic acid and a vinyl nononer which is copol yneri zable with

these mononElsn1 efé‘ﬁa&'ﬂé@usgae§§ngl or in.combination of two or more
-7- coPonrrers may be used sin y or in conblnation of two or nore

of them them. aAs the al kyl acrylate, there nmay be nentioned, for
exanpl e, net hyl acsrydrﬁ %uqxlhxéquﬂrafdea,t &hdrd Wlayd Wey Indires idnett etfpy hexyl

acryl ate and net hacr cor ond| t hes cryl ate

re The. copd TS aiiettirhyic Sie eamaiE. bl ekt or

exanpl ep t 2+atthpdihodsar mqafyh:trejlatcb methacdry‘ﬁaitmd awmnoetgondiasy Wat e,

di et hyl am q&%% 10 glycidyl acrylate, 2,2,2-trifl uoroethyl
PE%T

acryl ate, faf | uoropropyl acrylate, met hacryl ates corres-
pondi ng to these Psﬂ:r@heat@@olaamgﬁmw myiacmqncurmme there may be

di acet onacryd: i ifeq 4i @6 SRS TR0 M AL W RIAL acryidpd [ ol uene, or

the Iike. the phot opol ymeri Zation injtiator, there nmay be

nent i oned, qwe%ﬂjém%%ﬁ%ﬂkﬁ%esd¥%@wmyl acrylate,
m, m -t a0r a@lﬁ?/id}ﬂl %c@mgﬁbﬁmpprmpm;dﬁoé«&m &icsylate ket one),

' -tetra = nobenz none
net hoxy- 4' - % ﬁ{fﬁé Lh%%?\@%g aczr%}q.'tﬁ aMRACDALatRT Hepres-
phenant hr ermapdiane;o diliege deryatre®l hersylamidde neaimaetyiydmisdder ,
benzoi net hy e e
(et hyl benz%laﬁééﬁg R enzoﬂgg nc%’iacjetor‘ﬁﬁé}g{ ﬁffadaer?%’a?%ln&le'
(benzi | met hyimekmlume;, )Q¥ Xheslike. tri arylim dazol e dimers
(2-(o-gBl orophen g‘ﬁpq
2-(o- chIBor ophenyl”%g4 5 cp;i’% %gx(e?x?izdﬂd}ﬂeny% EHSc;ZOt[herde may be
2- (o- f | uor SRR, SR RreaTple, ar?%%&%t%?%r(benzol’hGHOHer
2- (0- et howmeflyéﬁra&n@tlﬁ&p@[w‘ 1di Sez@denzophenone {a Michler's

ketone), N,N'-tetraethyl-4,4'-diaminocbenzophenone, 4-
methoxy-~4'-dimethylaminobenzophenone, 2-ethylanthra-

20 quinone, phenanthrenequinone, etc.), benzoin ethers
(benzoinmethyl ether, benzoinethyl ether, benzoinphenyl
ether, etc.), benzoins (methylbenzoin, ethylbenzoin, etc.),
benzil derivatives (benzilmethylketal, etc.), 2,4,5-
triaryvlimidazole dixﬁers {2-{o-chlorophenyl)-4,5-diphenyl-

25 imidazole dimer, 2-{o-chlorophenyl)-4,5-di (m-methoxy-
phenyl)imidazole dimer, 2-{o-fluorophenyl)}-4,5-diphenyl-
imidazole dimer, 2- (o-methoxyphenyl)-4,5-diphenylimidazole
dimer, 2-(p-methoxyphenyl)-4,5-diphenylimidazole dimer,
2,4-4di (p—methoxypheﬂyl) -5-phenylimidazole dimer, 2-(2,4-

30 dimethoxyphenyl)-4,5-diphenylimidazole dimer, 2-(p-
methylmercaptophenyl) -4, 5-diphenylimidazole dimer, etc.)
and acridine derivatives (9-phenylacridine, 1,7-bis(9,9'-
acridinyl)heptane, etc.). These compounds may be used
singly or in combination of two or more of them.

35 As the photopolymerizable vinyl compound, there may be
mentioned, for example, urethane acrylates such as urethane



di mer, 2-(p-nethoxyphenyl)-4,5-di phenylim dazol e di nmer,
"2, 4-di (p- met hoxyphenyl ) - 5- phenyl i m dazol e di ner, 2-(2,4- 30
di met hoxyphenyl ) -4, 5- di phenyl i m dazol e di ner, 2-(p-

Aret hyl mer capt ophenyl ) - 4, 5- di phenyl i m_dgazol e dlner etc.) and acridi ne
derivatives (9- phenylacrldlne 1,7-bis(9,9 - acridinyl)heptane, etc.).
These conpounds nmay be used S|ngly or in conbination of two or nore of
them 35 aoryiafe BE%cBBQtQ@thqﬁ&héébhﬁmé'nﬁko@ﬁ%@@“ﬁ OEEﬁéGYﬂﬁl be
menti oned, for exanple urethane acryl ates such as uret
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prodlucted t[))\é?léé%eslct%ha Yu?s‘g;%gﬁgaku Ko yag__egg %(98% (é'ﬁ% e%%lg'r(gt %}e]l urggt hane
acryl ate I yo
Co.), et hgn&yaerighat Fushi Rhgadmeko@QGBC@t.r)adarleamaneplaadgrdadeby
ﬁfggagggob?ﬂ&Oﬁ%&L Goosur(%g)ﬁ@e ?{)E&hﬁca c%ur@gg’@c&t r%gg?b Feact | ng
an [er ra}remmdaa@@%aﬁgo@eméla&|%150\3thtraa |nARe o Rr og Y10 such

as trimet hgleohprepans . PhR®Ne 1ikes! ¥ drpdll dptainediBy read@iRy abr oduced
by Sertonmer Co.), trinethyl ol propane propoxy tri acrgl ate R—924 trade

nane, prodfeBauBsaRiFRbACKEFERIYL1iC @CIC ‘ﬁb\:]&’/e"t‘ hBP EYiEa §PHE of H‘P]&‘é} yl ate
(havi n0 2 ochdaethinetbylolpgopdbs)etidkyRiriplcallaeRANSRddBL] tirakde,

trimet hyl ol pr opane ria | at e et ranet.hyl gl rethane triacryl ate,
tetra " oA, PEPAReRA Sekeaner, PE: bt TANDON kg G oboRy

di acryl at e tihiacryda2et dR}42Ar,op1yrladeengmup@):pddbpdnm Nippoer ¥afakuol

ent aacryl ate, e t I
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di acryl at e9¥@¥i®sds b¥ s@ﬁéhﬁlohpropaned(wmlm @rame,ﬂfml@lpb’m@nol A

trioxygs hykengcryladieac %‘t%h%etﬁﬁ%ﬁ%@%baﬁed%%%@élé?tllé)tben%e‘?:'r%(lr ylate,
etc., a corrpound obtai ned by adding an [err]-ufsaturated_carboxylic

acid to a FRFEVIPLNGLEaRS: SRCXRARCHY 1@5Rp 0 BRA YREORYAENSS 91¥codet hyl of pr opane
triglyci dyliekhelatel qeryiage2 kospepebpylend girahyei)dydigehta-acryl ate

and et hacr)j/r % esit% rrp%% %ral.%lr?zqate, dipentaerythritol hexaacrylate

and methacrylates corresponding to these acrylates, a

20 Dbisphenol A dioxyethylene diacrylate such as bi'sphenol A
dioxyethylene diacrYlate, bisphenol A trioxyethylene
diacrylate, bisphenol A decaoxvethylene diacrylate, etc., a
compound obtained by adding an a,B-unsaturated carboxyliq
acid to a glycidyl group-containing compound such as

25 trimethylolpropane triglycidyl ether triacrylate, bisphenol
A diglycidyl ether acrylate and methacrylates corresponding
to these acrylates, an esterified compoundwhich is a reaction
product of a polyvalent carboxylic acid such as phthalic
anhydride, etc., and a compound having a hydroxyl group and

30 an ethylenic unsaturated group such as 2-hydroxyethyl
acrylate, 2-hydroxyethyl methacrylate, etc., alkyl esters of
acrylic acid or methacrylic acid such as methyl acrylate,
ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate,
methacrylates corresponding to these acrylates, etc. These

35 compounds may be used singly or in combination of two or more
of them.



1o these acrylates, an esterified conpound which is a reaction pr oduct
of a polyval ent carboxylic acid such as phthalic anhydride, etc., and a
conpound havi ng a hydroxyl group and 30 an ethylenic unsaturated group
.such as 2-hydroxyet hyl acryl ate, _2ghydroxyet hyl methacryl ate, etc.,

‘al kyl esters of acrylic acid or nethacryllc acid such as net hyl

acryl ate, ethyl acrylate, butyl acrylate, 2-ethyl hexyl acrylate,

met hacryl at es Con:ﬁespﬁhdiphot@séh@ﬁ@r&lérr’é@ixesco@@siﬂ}mel:cﬁ%é@mnds may

be used singly, or i aonbi na re f.them_ .
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agent , etcgﬁrgrrcg)l/ e ‘%%gég z %Ei?ggdeﬁédegggryﬁ&r%ghfﬁ g%éésdo t he

phot osehsi negeseayyr nipe thlvhn§sae9§n@lhﬁng‘ht‘Pﬁ@nasélV%uiaYﬁ@ mﬁYckness

after dryi ggriSdependiffdRine aaautb@c t&é@ﬁlkﬁh@s@ afbes Ppfey all y about
10 to 100 e. phot osensitive layer is

ot ef or abl yPISTESG0LS SBEUF & £prl Ooroit: BPEPeSEOlSFalol APoR0LDEr? 00

particul ar . preferably 100 to 250 [err]mfromthe points of

f bilit t tq.b te bst |
Geformation BREHEIEYATVE R oHee RIS R e SVBE LS BIR Sae Mo o.
sensi t1&e Bayép. 5TReuf, umdirey pok fierabiiyolléfensi Bi0ve uay particulay liye
ad] ust ed tBr%E%r%?ﬁ 108146 %or&ﬂ“ﬁf’&h r\%hé %%ﬂﬂﬂﬁd%f cohnaf%%fa%r iyl 3} I on

anount s of ég tive conp tutin e photosensitive

| ayer. The tplc'uméltﬁylﬁér@ ke CO&%ﬁP@h@tﬁ ﬁ@ﬁléﬁélrta&% Yav ge fpraatiion err]

([err]m og&aggwgby 1% 'é@g% fus1|@>?10b9%9@§"'t?ﬁ V%tbayebfh%‘h'e”@h%t@'—amt er of
20 mm and

20 AN R s §3GRs . oumhe FLETalve P e B CaHeraL €y ety °
shape M&vi ngyabedi agdgueteadf t50thE1 albdve NEATIE iKY reduliddies The kiffserr]
econds of Sfle TSNS MHRFLRTCLTE R GBRoFREGeCS e COMDOREITES ol ue of
the first tbhmtllruutthagptheeghotwwrslme layer. The fluidity herein
mentioned refers to a value T,-T, (um) obtained by using a
photosensitive layer having a diameter of 20 mm and a
20 thickness of 2 mm as a sample; placing this sample on a flat
substrate; applying a static load of 5 kg with a cylindrical
shape having a diameter of 50 mm; and measuring a thickness
(T, um) after 10 seconds and a thickness (T, um) after 900
seconds of the sample which is being deformed.
25 The L5 value of the first £film in the present invention
. is required to be 4 to 90 g/mm, preferably 8 to 90 g/mm, more
preferably 8 to 60 g/mm, particularly preferably 8 to 30 g/mm.
The reason for setting the L5 value to be 4 to 90 g/mm
is that if it is less than 4 g/mm, inconvenience of elongating
30 the transfer layer at the time of lamination to reduce f£ilm
thickness is caused, while if it exceeds 90 g/mm, incon-
venience of lowering the conformability of the photosensitive
layer to the surface unevenness of a target to be laminated
is caused.
35 ~ The breaking elongation of the first film in the present
invention is required to be 50 to 1,000%, preferably 100 to



LS required to be 4 to 90 g/mm preferably 8 to 90 g/mm nore

‘preferably 8 to 60 g/mm particularly preferably 8 to 30 g/ mm

The reason for setting the L5 value to be 4 to 90 g/ nm is that if it is
less than 4 g/mm inconveni ence of el_o?ﬁat_i ng 30 the transfer |ayer at the
time of lam nation to reduce film I ckness is caused, while if it
exceeds 90 g/mMm i ncon- veni ence of lowering the conformability of the
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, 9 nor ref.er . t articul ar era ) to
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50% i nconvenj ( ' r N f, ensitive
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while it exdddds it cogRedshdorfAH engicwivanignga iafy allangating 4 er | ayer

at the timgQind AP MRl 40 t1RIUCHNd 1d M 1amiddt i eSS Fnk@disedim 10
Al so, the oxygen perngation apopunt of the first film I n the present

i nvention idliskaIeSSHIGIS SRFESA Y nerr]. 24h. at m or | ess, nore preferably
?ﬂ }g{ 2(10] ng hrr[ er stMh-t@tewa@@wl '%@Iralébtion apoaher abl ynd i:Drsl@Ofildm 400 15
err].24h. atm . .t he, oxyge rireat.on .ameuni, exceeds
Tt er ] A SHPrEREREnREEBAPE: b8 WeREREIY 40T AR Thn FAERET on by
oxygen so tless preire preffedaniar ingd 200 mlyehs24haty, apatticulamlof
exposure, | ' i | ki, density of a cured resist film
P tpgér’]%’ér%%ltﬁ; ({)hf‘o 100 3&]9@8 bkl Q8m y

and so on e cause _ The water absorption rate of the
first filmin thé&f thereamgan nRraastorn anaustte exsiaed®vddi0 | ess, nore

preferaBly m1/m0248-4%n, PRAL 9%%%&9&%&%@%%9 £QfPe?P¥ from I'f the
wat er absorptign rate exceeds 5% the adhesive force between the

phot osensi tiHERERIAN W PRIIKD RS rildayrioblems of lowering in

sensitivity at the time of exposure, lowering in the
crosslinking density of a cured resist £ilm and so on tend
to be caused.

20 The water absorption rate of the first £ilm in the
present invention is preferably 5% or less, more preferably
0 to 1%, particularly preferably 0 to 0.5%.

If the water absorption rate exceeds 5%, the adhesive

force between the photosensitive layer and the coating layer
25 1is increased so that it is difficult to peel (strip) the

coating layver before development, and also the storage

stability of the laminate film tends to be lowered.

Also, the haze of the first film in the present
invention is preferably 10% or less, more preferably 0 to 6%,

30 particularly preferably 0 to 4%, extremely preferably 0 to
2%.

If the haze exceeds 10%, the permeation rate
(transmissivity) of light for exposure is reduced, and
simultaneously, the refraction and scattering of the light

35 for exposure are increased so that resoclution tends to be
significantly worsened.



25 is increased so that it is difficult to peel (strip) the coating

[ ayer before devel opnent, and al so the storage stability of the

lam nate filmtends to be | owered. Al so, the haze of the first
fAilmin the present i nvention i s_preiferabl y 10% or | ess, nore
preferably 0 to 6% 30 particularly préferably 0 to 4% extrenely _
preferably 0 to 2% I f the haze exceeds 10% the perneation
rate (transnisbio) ]'Ei)t) tole fFight fOImexpasid @fﬂe%ﬁrﬁ?dﬁ%?ngi@ﬂ{ the

si mul t aneo ractjon_a attering o e or exposure
are i ncreagé%grg%n&%ﬁf %%%Isﬁe@ﬁtgeﬁg‘ng8fb%g ]Iffgarﬁ ?‘9 /&8 LEned.
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first filmbfoRnenPrRRREPseRTERt YRNLaHR¥ h of the refractive index (Nx:
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t refera er
p:a; ?fch?gal ;‘/% %r & e ra?g?,(gswnqe%éN%r ﬂ%’?gitgg%ﬂ?ﬂﬁ ta’c%f&@“%nﬁ%%es are
|l ess tA8n refradsiverogex YNyt ledreredt digeoblibglieate ghie flemaident . astthhte
t f 0 n 0 SO a
ool ut | on Sorzee o ofe HPCEARPIPY Mo Bf HeI D hfr e BT S Bre? 101
i nventi on iSemrlekvdal§Syor moref.or Ifxdeprefractiveniskdextas anedessl tisamh as a
honopol yrery 55, &%d@%ﬁ 10@ R TBI B‘?J'ligﬁbe'iu.gﬁtbI.Lﬁ@?d@ﬂl:ygt?tLerﬁe(a

bl end of . honopol ymer esters, a blen a_honopo pol yester 20
of

and a copol §HRe @FBFe Vfﬁlfé?ﬂ& B?IE%@J&WHSHI%@IEN loweged)  or
the |iR8; asddthst redsdbe Poh sy | ehepd ihdr dned . bi axi al 'y stretched

(F;)(r)]: gflr ggngQfI Lélfpéogl)rstcl?lfm%n t %r;rnlrgéent 1n|va netrlo ei%‘ﬁé’&%é’éﬂ)’,' | dene
for example, a film of the material such as a homopolymer
polyester, a copolymer polyester, a blend polyester (a blend
of homopolymer polyesters, a blend of a homopolymer polyester

20 and a copolymer polyester, a blend of copolymer polyesters,
etc.), or the like; a non-stretched polypropylene film or a
biaxially stretched polypropylene film on which a gas barrier
layer (e.g., polyvinylidene chloride coating, etc.) is
provided, or the like.

25 This is because these films satisfy the above-mentioned
characteristics and also have an excellent balance in heat
resistance and moisture resistance as compared with a
non-stretched polyethylene film, a non-stretched polyamide
film or the like. If heat resistance is low, a film is easily

30 melted due to temperature at the time of lamination, and if
hygroscopicity is high, the adhesive force between the
photosensitive layer and the first £ilm is increased so that
peeling (stripping) of the first film before development is
liable to be difficult.

35 - The thickness of the first film in the present invention
is preferably 2 to 30 um, more preferably 5 to 20 um,



provi ded, or the like. 25 This is because these filnms satisfy the

“above- nenti oned characteristics and al so have an excell ent bal ance in
heat resi stance and noi sture resistance as conpared with a
fhon-stretched polyethylene film a non §tgetched pol yam de filmor the
like. |If heat resistance is low, a fiFn1is easily 30 nelted due to

tenperature at the tine of lamnation, and if hygroscopicity is high,
the adhesi y@aforaa etyvpeareably 8 RROLASENS trifvené avalckaietd hg fédst film
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tends to be | ower.ed., . The .| am nate fi,l mof the presgent
i nvention can be T%(? IARats fHin fCH{] & BFSS S0 ARG R é%d’k/ *rent i oned
phot 0s&0si tgneparesi rbye,onfmsidxanp los, tdunahay eclrerdboredrentidngdt film

foll owed by.drying. ... : o _ln the | amnate filmof th esent

I nventi on, )%’hdouﬁrg}ssltplr‘@ erF Bt ti%?pfﬁl%la%n é%{snee(’:h(aﬁma]%?‘f%@?n%l%f opposite
15 to the S dfilrhe fuctoesh Sy idmyirayer where the first film S
provi ded, in addiy;i T q Sict hve ﬁjp%? . | film
descri bed above, rsgjrqh tLLhett %i Etg&o?l%g)%cgﬁlfﬁénct}%a‘yﬁé han %I}rl:g lpr%%%ﬁeﬂr{flﬁ
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first f£ilm described above, from the point of excellent
handling property.
_ The laminate film of the present invention using such

20 a second film can be prepared by, for example, coating the
above-mentioned photosensitive resin composition on the
second film, followed by drying, to form a photosensitive
layer and laminating the first film on the photosensitive
layer.

25 The first film in the present invention is relatively
soft so that it is preferred to use a relatively tough second
film and to coat the above-mentioned photosensitive resin
composition on such a second film and dried, from the point
that a uniform photosensitive layer can be formed.

30 Also, in this case, the adhesive force between the
second film and the photosensitive layer is preferably
smaller than the adhesive force between the first f£ilm and
the photosensitive layer since the transfer layer can be
easily formed by peeling (stripping) the second film.

35 The adhesive force (Al) between the second £ilm and the
photosensitive layver in the present invention is preferably



Layer and laminating the first filmon the photosensitive | ayer. 25
“The first filmin the present invention is relatively soft so that it
is preferred to use a relatively tough second filmand to coat the
above-nenti oned photosensitive resin_ conposition on such a second film
and dried, fromthe point that a uniform photosensitive |ayer can be
formed. 30 Al'so, in this case, the adhesive force between the
second fil moa@ﬂczmaﬁ | LTOLS QSﬁﬂérﬁls\tﬂi iaaerpéengetgtabbymg) stHdrngth t han the
adhesi ve fqrce bet fir k mii dl)P g hot osensi tive |
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particudar liy ko padtaeuuamgyaslmttbaSSt)I Bxhdi sty has ﬂfﬂmhﬁ]ficﬂjp,r ed to

t he phot osensi $Q t hat t el strl bI .t herefrom
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second fil meeladle (stnippabdedetheoeddon oanéxaapﬂlet; dmp@gmd bya thel ease
paper and }an E%rfatlu'? OBfaap%%fﬁ efu asA&%?ﬂEtE& & fﬂxﬁphéﬂé%‘eate a

pol yol efin su ene, pol ypropylene an pol yet hyl ene, a
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polyethylene, a halogen- conta:l.nlng v1nyl polymer such as

polyvinyl fluoride and polyvinyl chloride, a polyamide such
as nylon, a cellulose such as cellophane, a polystyrene, and

20 the like. These materials may be transparent or opaque, and
may be subjected to release treatment.

The thickness of the second £ilm in the present
invention is not particularly limited. However, when the
size of the laminated filmwound in a roll state is considered,

25 the thickness of the second f£ilm is preferably 5 to 200 um,
more preferably 10 to 100 um, particularly preferably 10 to
50 um.
The laminate film of the present invention obtained as
described above can be wound in a roll state for storage.
30 Also, the laminate film of the present invention may
have intermediate layers or protective layers such as a
cushion layer, an adhesive layer, a light-absorbing layer and
a gas barrier layer, in addition to the photosensitive layer,
the first f£ilm, and the second film which may be used, if
35 necessary.
The process for preparing a printed wiring board of the



The thickness of the second filmin the present I nvention i s not
‘particularly limted. However, when the size of the lamnated film
wound in a roll state is considered, 25 the thickness of the second film
4s preferably 5 to 200 [err]m nore,preferably 10 to 100 [err]m
particularly preferably 10 to 50 [éfrr]m The lam nate fil m of
the present invention obtained as descri bed above can be wound in a
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cont act ed Wk Aheapresensr inygatipanceuby éeef ngeebing r esurirpinghitdig al to
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, of the present invention copprises peeling
(strippi ng)la¥s¥F/ thes&dgiss Tfillq'ﬁ‘l E’P(énf:gﬁes?%ﬂ’? a ’elqlicﬁ%%vi’%‘g e
phot os&@si tlardnatiricaydre ltdreirddtestf iflind rorard substyetmndd idmadades i bed
above, 10 _lam nati the J.am nate, fi.lm strate . .sq that,th
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In the foll X e process for 15 preparing a printed
P Ut ETR T

W ring boar ntiron is expl ained in detail by using
Fig. 1(a) and Fi gn tig following, anegexampde £id the pRecatdmtic views
show ngsa Yrairing bhgtiscéanaity bobrdlof T HaABrRRked 2Avansubatiate 6 in
et obr S ALERRIL B, Udk e 0T 1 ool of b present 20
Figs. 1(a) and (b) are schematic views showing a state
that a laminate film 1 is laminated on a substrate 6 in the
process for preparing a printed wiring board of the present
20 invention. In Figs. 1l(a) and (b), the laminate film 1 has
a photosensitive layer 3, a first film 4 and a second film
2, and the photosensitive layer 3 and the first film 4 form
a transfer layer 5.
As the substrate 6 in the present invention, there may
25 be mentioned, for example, a sheet of a metal such as copper,
iron, aluminum, etc., a sheet of an alloy such as stainless,
42 alloy (Fe-Ni alloy), etc., and a copper-clad laminated
board. |
Fig. 1(a) is a schematic view of the laminate £ilm 1
30 of the present invention comprising the transfer layer 5
having the photosensitive layer 3 and the first £ilm 4, and
the second film 2. Fig. 1(b) is a schematic view showing a
state that the second film 2 of the laminate £film 1 is peeled
(stripped) off, and the transfer layer 5 is laminated on the
35 substrate 6.
A method of laminating the laminate f£ilm 1 on the



a photosensitive layer 3, a first film4 and a second film 2, and the
‘photosensitive layer 3 and the first film4 form a transfer |ayer 5.°
As the substrate 6 in the present invention, there may 25 be nentioned,
for exanple, a sheet of a netal such_aggcaopper, iron, alumnum etc., a
sheet of an alloy such as stainless, 42 alloy (Fe-N alloy), etc., and
a copper-clad | am nat ed boar d. - Fig. 1(a) is a schematic view
of the Iammaﬂaﬂensllsmomfpaqumﬂawyt 1hm§zEGdiandmaJypliheimget heoi r ansf er

| ayer 5 hav |veI and the firs ilm4. . and
th)é second T1 ,-?6}“[#125 %e% ?E 551 cs[céi"nemat linCa View gﬁeﬁi &t{I 2 9% e that
t he second which Zaof bet‘teeamn'i natIEn tienerali, sapddiedime otslam:pma@)om,ff and
the transf eé d 2K ela%“@é% ?_Bobﬂe(é;?efﬁyé’ﬁi&aé@t% 130°C), t

met hod of | am nat am nat e
- 15 - 5 pr%%ﬁjsmeeaﬁelestpslﬂdsg%mm.dglraifeyabitmiie@a?ndﬁgrfa(;ﬁm hclc'mré for

exanpl e, a ypwd *Béféd)fraltﬁ Q@eéd' 8pkaal of s el RRed oVl 1A (ﬁi‘éferabﬂf'fh can
be heat ed. In%enera the tine of [am nation, he tenperature is 60
(br

to 150[ err]%® 1y 80 to 130[err]C), the 5 pressureis 1 to 10

kgf/ g;ﬁ _err% (1 pr ef@ieadxypoiire Znéqg’fagff’ﬁ[rﬁrtiﬂé ,pﬁliénn% irventiaed fattoy L eed

speed) is 0.1 to er . 0 m n). e

eg posure né?%td“f‘f]*rp?"{ly é’E%rﬁ(g eﬂg}’owcf]su‘%ﬁ)‘t Sfor eﬁé‘%“?il@m ﬁrrf‘?/tl??%i ted

and may0i nclmdéiidlora ew@rarulere aasit hatibg ai prefetarminedapaveermsks havi ng
det ' : S

hot osenst (e pgiafidh khe, £1rSLRELBRME P cbITphbE Shenti B e LBGHC, 1

and i r riadfen omen ﬁlkf%‘étﬁwjé“li%;)me@se%aﬁm’e@m) folohh aadrii on

above the nggaidvg 166 keilth bl%'t'i@ealhgﬁﬁt1§%é(£ﬁe°d1%tairé& 350 t4@2- hi gh
pressure rrerc(g‘fé/ | anp, and a nethod of carry out irradiation with

active |igftPI¥e Fariesat Mamasky beagsing PCE)%(SHFeFméFG@dS‘dI%]%l%)a%Sl ng a
| aser. 15 ultra-High dexadiaprenedduriynd apipesant anMethoanof scdnrytixve! op
the phot osefsl i Ve 4 A or® witn §VRY G PGRL! 8D 31 LAI8CER33 by caD

(Computer-aided design) using a laser.

The development in the present invention is to develop

the photosensitive layer 3 to remove a portion (an unnecessary
20 portion) other than a portion to be a resist pattern of the
photosensitive layer 3.

A developing method is not particularly limited and may
include, for example, a wet developing method utilizing
difference in solubility in a developing solution between an

25 exposed portion and an unexposed portion of the photo-
sensitive layer 3, which are generated by exposure, and a dry
developing method utilizing difference in adhesive force
between the exposed portion and the unexposed portion.

From the point of resolution, the wet developing method

30 is preferred. The developing solution to be used in the wet
developing method is not particularly limited and may be
mentioned, for example, an organic soclvent such as 1,1,1-
trichloroethane, or an alkaline solution such as a sodium
carbonate agqueous solution. In the wet developing method,

35 the above developing solution is brought into contact with
the photosensitive layer 3 after exposure, and either the



20 portion) other than a portion to be a resist pattern of the
‘photosensitive |ayer 3. A devel oping nethod is not particularly
limted and may i nclude, for exanple, a wet devel opi ng nethod utili zing
difference in solubility in a devel opipg sol ution between an 25 exposed
portion and an unexposed portion of the photo- sensitive |layer 3, which
are generated by exposure, and a dry devel opi ng nethod utilizing

di f f er ence expoadide pote ifoar @@ the heicspeddeoriesed spadmaredany t he
unexposed portiqn. . Erom t he .pai.nt_,of resolution, the wet

devel opi ng%rqf‘é;tsﬁgél%n i°F }?re(aefléwrgea‘.sr{r'ﬁ?@lﬁl«g)él oping solution to be used in
t he wet deveBRdienry developmentnot pastistupatterhi hst Eormed omythee

ment i oned, |l e ic c e

trichlor oetsﬁgﬁg%ggzanqlgﬁggﬁﬁsgggéo?i%%%{é cstg) gségn%%%?%%lal mectahrqtgidnat e
aqueousd soltdiei sibsitratiee inesubdectspi hg abehbag @5 plakizmoandidinsropi ng
sol uti on 1 $ry Pt aled Nt & flecteld( str i dfiea PBEOBRIIP L bl after

exposure, and either i L ) ) )

exposed portd ghtaint Hae PR U 1 poRgi BPRTS e BPcRr§ent inyaioiaRt on or
peeling (stripping). After devel opnent, a resist pattern is
formed on %Hﬁ31§&E§UbStrate' Thereafter, according to a conventi onal

nmet hod, 5 E trate is subjected to etching or plating, and then

the re$¥dst pattemhe presentd ifstemtpioed )X sofekpfliadmeichd rs dettaridt doy to
obtain the prdnta 0] rgd.in the present invention. EXAMPLES 10
The presentr%flnvenq’f%mrﬁ s%g{ex zﬁ%n'ed In detail by referring to Exanpl es.
Preparatioﬁnﬁﬁﬂﬁﬁﬁiqn eXéWHikawaIion of Photosensitive |ayer materi al

(1)) Matesiealrs tSiiMb f e ek i8R oY A4 Prepare 15

Phot osensi tive |l ayer materi al

) él). Table 1
Materidls shown in Table 1 were formulated to prepare

15 Photosensitive layer material (I).

Table 1

Material Formulation amount
Copolymer of methacrylic
acid/methyl methacrylate (25/75
(weight ratio)), weight average
molecular weight: 75,000

60 parts by weight

Tetrapropylene glycol diacrylate 40 parts by weight
Diethylaminobenzophenone 0.2 part by weight
Benzophenone 5 parts by weight

Crystal Violet 0.03 part by weight
Methyl ethyl ketone 100 parts by weight

20 Preparation example 2
(Preparation of Photosensitive layer material (II))
Materials shown in Table 2 were formulated to prepare
Photosensitive layer material (II).



Mat eri al

“aci d/ nmet hyl

ratio)),
gl ycol

wei ght
Met hyl

wei ght aver age
di acryl ate
0.2 part by weight

et hyl

For mul ati on anount
nmet hacryl ate (25/75 60 parts by wei ght
nol ecul ar wei ght: 75, 000
40 parts by weighi7 _

Benzophenone

Vi ol et
ket one Taﬁ}(? &arts b

(wei ght

Crystal 0. 03 part by weight

y wei ght

Copol ynmer of nethacrylic
Tet r apr opyl ene
Di et hyl am nobenzophenone

5 parts by

20 Preparation

exanple 2
Mat eri al s

LD PO S-S 4 H
\rropdaratt url Ul rT'IUtUOCIIOI LI Ve

shown in Tabl Maewdrd fornul ated tg

|
I a_ycr IIClL CI I Cll

) pFexand.at iorPleaiocasdnsi

[ive

| ayer nat ¢
Table 2

40% by wei
(acid valy
of net hacr
acryl at e/ gty
ratio)),

b AI0&| by | W jght methyl cellosolve/
toluene (6/4 (weighli apitiap)) solution

onent 14
LTl

ratho)), wRidhd bvebigdahdiichlar
Wiedbhtaves 2 nol ecul ar wei ght :

17 -

yar t $sdyidetohp

met hacryl ate (22/45/27/6
75, 000

For mul ati on anopung
(65@ pasitghbyr weilght so
onenta co
it : 60 pankshbyryeiagbret h

ution
bol ymer
|
[ wei ght

2,2'-Bis((
et hoxy) phe

4 et YldongrdrEaryl oxypent3- par {

nydlolF o (i

nef h-

10 parts |
1, 7- Bi s(9,

oy pdremnyl) prioparde Chl oro-Jerr]
ﬁ[]al} :Ed:rﬁ by weight

N,N -tetrg
Leuco-Cry

W-QRI1Lghb-B-hydcoxpoyboxyep Methph

Scrydaydicxgtatisgit-anghthalatd. 4 pa

il%ﬁy ﬁlﬁ Cb EARC I dlnyl)hgpta%g05 Bflfi
N VI UL O L

-tetraethyl-4,4'-diamino- "~ M7 °

benzophenone 0. 05 part by weight

Oby4 %{% by welg%q:ZOp

enone

Leuco-Crystal Violet 0.5 part by weight

Malachite Green 0.05 part by weight

Tribromomethylphenvlsulfone 1 part by weight

10

15

Acetone 10 parts by weight
Toluene 10 parts by weight
Methanol 3 parts by weight
Example 1

(Preparation of Laminate f£ilm A)

As a second film, a biaxially stretched polyethylene
terephthalate film (produced by Teijin Co., trade name: S,)
having a thickness of 25 um which was subjected to a release
treatment was used. On said f£ilm, Photosensitive layer
material (I) obtained in Preparation example 1 was coated so
as to have a thickness after drving of 40 um, followed by hot
air drying at 80°C for 10 minutes, to prepare a photosensitive
layer.

Then, a biaxially stretched
isophthalic acid-copolymerized polyethylene terephthalate
film (produced by Teijin Co., HK-4 (a £ilm sample) (L5 value:
55 g/mm (a value obtained by fitting a thermostatic chamber
to a Tensilonuniversal tensile tester, carrying out a tensile

test of a strip-shaped sample having a width of 10 mm at 80°C

as a first film,



Mal achite G een 0. 05 part by wei ght

*Tri br onmonet hyl phenyl sul f one 1 part by weight Acet one

10 parts by wei ght Tol uene 10 parts by
wei ght Met hanol 3 parts by wei ght
‘Exanple 1 5 (Preparation of Lam nate ?I Tm A As a second film
a biaxially stretched pol yet hyl ene terephthalate film (produced by

Teijin Co. w1tt&1a@edﬂ%ﬁ&hc%ﬁb)atweenh@ki{lﬂﬁsaof hi@kétﬁsén@fa Aoer£irrd Pamd ch was

bj ected t I I d fil Phot t
ayer 10" metel? S/ATSH BBAAHEITE ArioRd APEONCBS BRIR IR S IR
as to havebgr Bt tynehe afitieh dfythg sémgDe[was |defimdd avec 5 Relflue air
Thon, Cag o (/RGP parelBafLRY Ry LRnB) CBEERR1RGIRIRARIGHT 1508l VT
aci d- copol ;Amaszu@%@lcy:@m@ur@né:q gi8pht BAL8t e Hereind itdpriduriceahely, Teijin
Co., HK-4 e ho%%:ﬁb%!rfte 170 na%g/m(éta«akfds?&%éaned by

fitti ng a thérnostatic Tensi |l on universal tensile tester,
carryi ng o@®CcONERNg [t© JIS tZed7 0. aH§F?FEa§HQEeGh§aﬁE¥“€)haWﬁﬁ@ra width of

10 mm at 8Q¥drdeion rate: 0.3% Wddbarad HRRARRY w&em@u@b@o@f 10 cm

andatensHerate 10 cmmn and i din aload en t he sarrple was
el ongat ed Hereajyadgy e&’yt&‘?e rThf—"zf’he g K‘B \S d%??%@ll%% &P 195X al ue

(9/ nMm 10 Herreé M2 t erHéeispedr theesdaaig, Ellemgﬁﬂbﬂlﬁ tdebf%réngrasurced

accordi ng |S C 2318. reinaf.ter .th perneation
anount : B(grﬁ]frh{(é'ﬁﬁs - &Hh 9 rt_‘eod%ﬁarBa é@rdl%gt)i{"gf% E €1%07. .
Her ei nafterlrlaffe:exar’cév)e sgatedr, refratvsdnves |1cmierxaseN>0 3,%6(4m9aburéd6@ccord| ng
to JIS K7 r h a az ing to
JIS 10 K é%fsurﬁeﬁ& tn%r to"818 geaIEPgrreﬁHd%r tear st rengt ) 5

reinafter "t he sane
kg/ cm ( read@vdddaec shdckgess 9fStP 2@ srusedd BSajdr eilm was matt@dthe

sanme) , 18 ef IRChe abRdeXBhosschs8tivilYiafePdto prépRas Whwh pocording to JIS
K 7105. Here| nafter the_sane
. Laminate film A’obtained was wound up so that the first
film faced outward. '
Example 2
(Preparation of Laminate film B)

20 Laminate film B was prepared in the same manner as in
Example 1 except for using a biaxially stretched poly-
propylene £ilm (produced by Futamura Kagaku Kogyo Co., trade
name: FOR-12) having a thickness of 12 um on which
polyvinylidene chloride was coated as a gas barrier layer so

25 as to have a thickness of 3 um (L5 value: 25 g/mm, breaking
elongation: 200%, oxygen permeation amount: 10 ml/m’-24h-atm,
water absorption rate: 0.3%, haze: 3 %, Elemendorf tear
strength: 1.8 kg/cm, refractive indexes Nx: 1.60, Ny: 1.60)
in place of the film sample HK-4 used as a first film.

30 Laminate £film B obtained was wound up so that the first film
faced outward.

Example 3
(Preparation of Laminate film C)
As a second film, a biaxially stretched polypropylene

35 film (producedby Shin-etsuFilmCo., trade name: PT30) having
a thickness of 30 um was used. On said film, Photosensitive



having a thickness of 11 [err]mwas used. Said filmwas coated 15 on the

above photosensitive layer to prepare Lamnate film A. Lamnate filmA
obt ai ned was wound up so that the first filmfaced outward. Exanpl e
2 (Preparation of Laminate film B) go_ Lam nate filmB was
prepared in the sane manner as in Exarrpl e 1 except for using a

bi axially stretched pol y- propyl ene film (produced by Futamura Kagaku
Kogyo Co., llahRde materidie: (FI0Rcbdaitd e Prichaaiatash fxaldileery wason which

pol yvi nyl i dene chl ori de was coated.as.a gas rri |.ayer so 25 as to have
B L hi cknes SRt 591 ARt B4V (oIS KRR ER Y0 o AlHon: 200%
oxygenper ngatlilonedobpthot] @Gily dreing. 24180&8Cnfor 10 mineateshsbo piiepaneat e:

0.3% haze:a %h?d:o'%@fﬁ%q%% fa‘i/aerr strength: 1.8 kg/cm refractive

I ndexes Nx: _ in place of the filmsanple HK-4 used as a
first fPlm 30 [Chagnaes B 1GHEtolftidime dhgad Iddusampd es dKHamsede i r st

film f acathAd Wakghs used XA &l s wad RBRIAUPRHS dpdate film Q)
As a second film a biaxially stretched polhégggggl ene. 35 film (produced by

Shi n- et su FRAROSERS itiyife LRy RS COTBERPRAG 8 thiBKfesdaHimRFg errim
was used. @11saicd dhdainddheizasariidd W& so that the first film faced

-19- I%erﬁgateri al (Il') obtained in Preparation exanple 2 was

coated so &3 4fave a thickness after drying of 40 [err]m fol | oned by
hot ai 10dr yxagnpdie @[ err] C for 10 minutes, to prepare a photosensitive
| ayer. 5 T flast, fid. e filmsanmple HK-4 used in
Exanple 1 V\Sapge&)s?ér&fﬁa%ﬁldaotsﬁniisadvlvanzatceoaétle@g]t(%ﬂ t he above phot osensi tive

| ayer to prepar e Lomiinadiee ffiilllnDCrvas prepared in thienrs@mebnanned awmsinwound up
so that thefigsl i Lapbaeed daxid116>aeple b1 §Raat i on of
Lami nate film| .B L%}fn‘%\%%& \fglaFma}Eg wasg);;repargée?n t%e sane nanner
as in of isophthalic acid-copolymerized polyethylene tere-

15 phthalate and polyvbutylene terephthalate (produced by Teijin

Co., HK-7 (a film sample), L5 value: 20 g/mm, breaking
elongation: 180%, oxygen permeation amount: 130 ml/m’*-24h-atm,
water absorption rate: 0.3%, haze: 2.9%, Elemendorf tear
strength: 7.6 kg/cm, refractive indexes Nx: 1.63, Ny: 1.64)

20 having a thickness of 11 um in place of the film sample HK-4
used as a first £film. Laminate film D obtained was wound up
so that the first film faced outward.

Example 5
(Preparation of Laminate film E)

25 Laminate film E was prepared in the same manner as in
Example 3 except for using a biaxially stretched polyethylene
terephthalate film (produced by Teijin Co., HK-7 (a film
sample), LS value: 85 g/mm, breaking elongation: 110%, oxygen
permeation amount: 130 ml/m’-24h-atm, water absorption rate:

30 0.3%, haze: 1.5%, Elemendorf tear strength: 4.0 kg/cm,
refractive indexes Nx: 1.65, Ny: 1.66) having a thickness of’
11 ym in place of the film sample HK-4 used as a first film.
Laminate film E obtained was wound up so that the first film
faced outward. '

35 Example 6
(Preparation of Laminate f£ilm F)



Exanpl e 3 except for using a biaxially stretched blend film of

‘i sophthalic acid-copolynerized pol yethylene tere- 15 phthal ate and

pol ybutyl ene terephthal ate (produced by Teij in Co., HK-7 (a film
sanple), L5 value: 20 g/mm breaking_ el ongation: 180%

‘oxygenper neat i onanount : 130n1/n{err].2£ﬁ.atn1 wat er absorption rate:
0.3% haze: 2.9% Elenendorf tear strength: 7.6 kg/cm refractive

i Edei‘('els Nx: 1.63 Ldii;ina.’lté'i)ll&OF wayi prgepatdd cknede Qbmklméﬁhélrﬁai; nipl ace of
the films

S as a first.fil La mD talnedwas
wound up. - B A enentt 2" fistntt Aokl flay et Fel Spgg MR
(Preparati drilof (ramdetesl floy rﬁl&)am&a Kagaku dnget €dJ ) mﬁdmmam@par ed in

t he same MBFHYET1 AS 3 bi al et ched
pol yet hyl ene 12at grsg‘]ro a[a (E‘Tn ég%%%%ﬁb el Jofhn %%25% M%% film
sanpl e) ® LPsxeatiqgs ag?@ﬁﬁtbrjeaé@%g“M%nééhl ﬁmllmt@roﬁ;ﬁg@ﬁptlon
ﬁermeatl i gg} AHINY: 3%%%&[@{5@ %?:Bméhﬂ[br\ﬁ’aé@ér @%&@ﬁgﬁrpnl[ Qtleg/c%g 0. 3‘@
aze: (0} enenaor ear Ssireng , reftract]ve | naexes

1. 65, Ny: % W%nal%ﬁclﬂﬁeés%q Ny: &4%&‘3%%%@61:8;%@@.% sanpl e
HK- 4 used d< qnmfmsplécémf the Eammaampftelma alderd redavwasryoufidinup so

'I[_gﬁ;[ n;?: ; :Hmﬁzﬁ;altlemfllm etgafné&\%va% wound upng)o et:hz:lt: the( ”:‘?_B@r?{in?” of

Lam nail® fiflandd wastwamebared in the sane manner as in Exanpl e 3 except
for using :91]%51 propyl ene film (produced by Futanura
Kagaku Kog% aa'Jtlr‘ée (Saé%a @dl FOR-12, L5 value: 18 g/mm breaking

el ongati on: Pmr%rwwemf EIJaHpTé'F%ﬁé%ltﬁleﬂﬁn &ount: 1,400 nd / merr].24h. atm
wat er absorptionpp a flﬁa%nﬂl%%st*l@t%he’d %élﬁtﬁﬁﬁi@fé fedndlieng h: 1.2

kg/ cm refractive i ndexes "Nx: havi ngga t hi ckness of

12 [err]m ifi 5 deFasduaast by I'Tﬁlgéﬁ‘ppé HKtEaége’a &: G218t ¥? 1vplue:
Lam nalls fil90 ky/odd alkmshmmg VLB A AL GO tJhaI% t hﬁcjgérstpéméad&n faced

out war d. amo%)nrg):a i/? )§a4gplaetl:m, wa.tegrpr § orp ic?r? r?fteLaHi.%t, eha]:zlel :m G
1.5%, Elemendorf tear strength: 6.0 kg/cm, refractive indexes
Nx: 1.65, Ny: 1.66) having a thickness of 19 um, Photo-
sensitive layer material (I) obtained in Preparation example

20 1 was coated so as to have a thickness after drying of 40 um,
followed by hot air drying at 80°C for 10 minutes, to prepare
a photosensitive layer.

Then, a non-stretched polyethylene film (produced by
Tamapoli Co., trade name: NF-13) having a thickness of 25 um

25 was coated on the above photosensitive layer to prepare
Laminate film G. Laminate film G obtained was wound up so
that the film of G2-19 faced outward.

Comparative example 2
(Preparation of Laminate f£ilm H)

30 Laminate film H was prepared in the same manner as in
Comparative example 1 except for using Photosensitive layer
material (II) in place of Photosensitive layer material (I)
as in Comparative example 1. Laminate film H obtained was
wound up so that the G2-19 film faced outward.

35 Details of the laminate films obtained are summarized
in Table 3.



M a biaxially stretched pol yet hyl ene terephthal ate film (produced by
Teijin Co., trade nane: &-19, L5 value: 15 150 g/mm breaking el ongati on:

150% oxygen perneation anount: 90 m/nferr].24h.atm water absorption
rate: 0.3% haze: 1.5% El emendor f par strength: 6.0 kg/cm refractive
I ndexes Nx: 1.65, Ny: 1.66) having thi ckness of 19 [err]m Phot o-
sensitive layer material (lI) obtained in Preparation exanple 20 1 was
coated so as to have a thickness after drying of 40 [err]m fol |l oned by
hot air drying at 80 crr]Cchr +Ho—F—RH-£ S5 - osensitive
| ayer. Thepy 4 npn-istr ¢t chgd pol ted by
Tamapoli Co., trade &%) NE=i18) | havijng| a n25 was
coated on the above [ i t1yel)l aygl 4 ep e filmG
LarﬁnatefilmGobta@% wa-u-ldlup 'gp0 [ L = |1°m f|G> 19 faced
out war d. Conpar af@wg ekanpl e| 2o ot i BelfilmH 30
Lam nate fil-mH was ;ﬁé"[&r'adﬂimme gang n ative
exanpl e 1 except for|Ysilng| Phot o$ensilti e ) in place
of Photosensitive | ayertmateriat{H) s——Cormpatatit-ve—epearpl e 1.
Lanmi nate filmH obtaj ned was | ~ | wBund u% se hatt the ®&=1Q.(f Ll p faced
outward. 35 Det aifle| of| the LatiBasq €[ i oBf & rjed alecshimmari zed
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s 22 - Exanples 7 to 12 and Conparative exanple 3 and 4
*(Preparation of Printed wiring boards a) The copper surfaces of
gl ass epoxy substrates (produced by Hi tachi Chem cal Co., Ltd., trade
anme: MCL-E67-35S) on 5 which a coppeg foil having a thickness of 35
[err]mwas | am nat ed wer e polished by using a polishing machine
(manuf actured by Sankei Co., Japan) having a brush corresponding to

#600, | waehed oy 173 eéqatler a3t cmipRG i v r'e>@mpqt : amat %rfd)&li’:li 3 | ed
copper-cla nat e 0 e copper clad | ani nate
boar ds obt grpﬁgga\ﬁ@&‘ afpg’gt]eé:etdo“@(f[lé}gr%@ @ing a high tenperature
| am nat orf (mmfmpmf?ufnfaﬂetsaﬁ:hglebemm{y gﬂbstttades (lﬂﬂ\ddiﬁﬁ@
. Lam nat e | nat Ll m

Lam nat e f| Il;nﬂé’tak%$ ﬁgﬁelﬁallmbg Lg hat r%éli(% rﬁa@ %aé{ﬁargssa?t eonfl I m H
prepared i m@c@ml@@ner (foalahdvtmgpmrtéltﬁak@ess obxdmpinesad e ratest e
| am nat ed %fé‘?gi@%ﬁ%dswﬁlﬁéfﬂfsﬁ gollsh‘iﬁgeﬁﬁébl\{?ace ﬁf@étﬁ{l&i by

photosen3|t|ve yers rdt
subst r at es;SaWeIf iGost. {fanan) hasiiges soforusth ﬁaréersn%dacnqm 600 i | m B,

Lani nat e fifaBHed A tH-arite edd lapika Mgt @tfridam Earbdaam nate filmF
t ouched a |l am r]atlciE roI | eé{ the Jam nator; and the G2-19 fil m si des

of Lami nat &¥RSh™ f893%95 -t ouched t he | ani nati on roll.
The | ai@nation rahen|| aitenabpperspeed) lanhihated tboerdasoitaided wdmd n, the

T S d S IR B, 85 pIORL ek Gratare®Big eyl 100

pressure o am nat i on after
conpl et i on {(ofanufisiatardash byt e tessul tQhegnical @mt-or iLdids WLd-38810d to 23

[err]C. On I}al?rﬁrfa!treﬂf fid BB Q&n#}%te fllr}@tBer L%§Pﬂﬁb”§1iﬁr@ ”"ﬂaﬁn:@cr# \'{Bm E and

Lam nate fil B, Lam nate m’'nat e Lam nate

Lani nate f |ﬁ3f41m D, Immpipraen fida Bp- H@“#ﬂ#?\% fim Re Laminate £148) ﬁg'“}_dam nat e
film 15 Cramdr=td Fate Hi #%bhrédnﬁgai:&a‘ﬁ%l@ﬁ t8 Gegad iougisk Rayi ng

24100, PLELn b ] el onace s 001 30 0,800 Mharcadliesol 1 on
respect | Vvelnespaat iaxdosursd V\ﬂmu:atrhre qmcmdsensu'h.weﬂlaj@ram ofXpdsiur e machi ne
(model : HM{I\.’lail%.inat% Bha %a%@%r 1i:owarcil the substrates; the first film
sides of Laminate film A, Laminate film B, Laminate £ilm C,
20 Laminate f£ilm D, Laminate film E and Laminate film F touched
a lamination roll of the laminator; and the G2-19 film sides
of Laminate £ilm G and Laminate f£ilm H touched the lamination
roll.
The lamination rate (lamination speed) at this time was
25 1.5 m/min, the temperature of the lamination roll was 100°C,
and the cylinder pressure of the lamination roll was 4 kgf/cm’.
Then, after completion of lamination, the resulting
materials were cooled to 23 °C. On the first films of the
materials using Laminate film A, Laminate film B, Laminate
30 film C, Laminate film D, Laminate f£ilm E and Laminate f£ilm
F and on the G2-19 films of the materials using Laminate film
G and Laminate £ilm H, a negative mask (a negative mask having
a wiring pattern in which line/space was 400/20 to 400/200
(resclution, unit: um) and a Stofer 21 grade step tablet) was
35 closelycontacted, respectively, and exposure was carriedout
by using an exposure machine {model: HMW-590, a mercury short



: 23 - arc |lanp) manufactured by Orc Sei sakusho Co. in such an energy
‘anount that the nunmber of remaining step grades of the Stofer 21 grade
‘step tabl et after devel opnent becane 8. 0. Then, the first filns
of the materials using Lamnate 5 filgyA Lamnate filmB, Lamnate film
C, Laminate filmD, Lanminate filmE and Laninate filmF and the G2-19
films of the materials using Lamnate filmG and Lamnate filmH were

removed. Thed esmpl 'n%d@écﬁfdz%&b%& §HDE8RLSHO I SEﬁaéﬁcha deusifpment by
using a 1 % by wei ght sodi um carbgnate aqueous 10 solution (30[err]C) for

50 seconds 3G UGt 5PAt e SUMbat: of Kemfining EREPIREP RS theF i es of

the mt ni rrﬂmsg&wem e ﬁdlglreﬁ: aftéﬂ@i@ré@n@&ﬂf&f&d@@@ porti Olnt of the
resit s patterns n wer a eso I on e re S are
Croun P2 o oo mner bRenELRFE LT HE thetreb ettt phling et 1 6

excel l efit. £ilm A, Lamifaare fdlaupri Damlnhatedéllmocpemar(ximatehtfnlm de)

LEning . 1RO e 1hREAVE ERitl x 2dNHK crdteomRoIgE T on

50[ err] C spray pressure was spra respective
materials fidre m@ege@dﬁdgsnngm@maxee &a@pﬁeﬁ and tﬂa@nmtta 6Adm2B wege ch were

ot Pr ot ectghdied henfRsab c 1HU WAy 18 LRTESLupsechatt enspaye peel ed

(stripped) off by usin peelin (stri solution

NaCH aqueo@‘éﬁﬂl%@% %Y us Yy g]%:by r@éﬁﬁ%caﬁbﬂgﬁﬁérﬂ%ﬁ*q% to

PL epar %otPr gyt Wi | (3@ °C) fb?%dsse?’cdprmg\’fﬁcg bb_%@p&er:gbhsgsm\ewrﬁgrdfed onOn
e substr repar ion.o r ed wiring boards

the surfacatepubgrpaberh ) Bie Yagtiesl ot hg mihinlll its BikBRomRRs) by

Hi t achi Chethieoad wexm nd tuhdevelageed pomtaime MCltHES et wWeesrssrmsa copper

Sorat ohos RN B PETE meaghed bg FLEbTLEanC e TR GbURERE Ler

forned so tiFafl 4. @é@tlhtlmst\ﬁé-wﬁ:rlﬂ shad lays gea@&utwndb%m (1to
20 [erngm excelM&lty. scratch, whereby copper-clad | am nated boards on which
plural scratches were forned were obtained. These scratches wer e formed

by changing the IT¥Mof GRGHE CRIGHL Ifel gPRPEBE IT)oghlAgite) L AT hi ng
appar at us (geanidiant ¢e e 1ay HHLP@LED,, a 2N-Hgladueous solution, 50°C,

spray pressure: 2 kgf/cm’) was sprayed to the respective

materials for 100 seconds to dissolve copper at the portions
20 which were not protected by the resists. Further, the resist

patterns were peeled (stripped) off by using a peeling

(stripping) solution (a 3% by weight NaOH aquecus solution,

45°C, spray pressure: 2 kgf/cm’) to prepare Printed wiring

boards a in which copper lines were formed on the substrates.
25 {Preparation of Printed wiring boards b)

On the surfaces of copper foils on glass epoxy
substrates (produced by Hitachi Chemical Co., Ltd., trade
name: MCL-E67-708) wherein a copper foil having a thickness
of 70 um was each laminated thereon, scratches having a length

30 of 10 cm and a width of 1 to 40 yum were formed so that the
depth of the scratches was gradually deepened (1 to 20 um)
every scratch, whereby copper-clad laminated boards on which
plural scratches were formed were obtained. These scratches
were formed by changing the load of a continuous weight-

35 loading type scratching apparatus (manufactured by HEIDON Co.,
Japan) .



: 24 - Then, the copper-clad | am nated boards obtai ned were
heated to 80[err]C. By using a high tenperature |am nator (HLM 3000
‘manuf actured by Hitachi Chem cal Co., Ltd. was used), Lamnate filmA,
Lamnate filmB, Laminate filmC, 5 I:a%n' nate filmD, Laminate filmE,

Lam nate filmF, Lam nate filmG a é Lam nate filmH prepared in
Exanples 1 to 6 and Conparative exanples 1 and 2 were | am nated on the

above subst r atrs,, rt%‘éo%‘ébp\é%'—){:,laaolhﬁiiﬁatéﬁ 198&%&§%Etéiﬁ€d|@e¥ﬁé S
i | s, cedtowar he_ substrates; he first 10 film sides

of all | am nat eﬁ{
of Lani nat &SaHeH £° & CFmt &Yt H%‘hnﬁ 3 Bag attémpielrﬁl ure GaMInatoXi e fi| m D,
Lami nat e fl(IHm/Em reiugd e itedn by tHilcdtdtl ChentidadmMawt | ared olwaof the

| am nat or; G2-19 fi side . aof inate filmG and. Lam nate
film b toudts )t nEAEAS itloﬁm £, fﬁbﬁﬁlﬁﬁ%ﬁﬁ;ﬂ“&a&m raniRats n'g]t]i“bae'r ol | was
made pa5a| ILeimite tES £ iflive DI, ohgininelteaifilthrEscLiaminaftet fié 1mcF at cdreknadfe t he
sub- [ atlo t tinme
was 2 nim {ﬁﬁtﬁ? tag%%a&ﬂﬁag:%gﬁriﬁ\ grgjﬁg?kgna#loﬁféﬂv\gfgg z i%oferr C, and
the cyli ndéiOI‘maé-’saehﬁr\@ #xanlean rwndo'rh wesed haminated, diyfyleniadraye 20
Then, aft ersmﬂ&é’ﬁ%‘aﬁi ”r‘éfsﬂe%‘“ﬂl'%%tl nsottﬁ?atf %ﬁ'él bhﬁgosensﬂﬁigé'?éﬁei@re

cooledto 23 err] dn he first films of material s using Lam nate

filmA, LafRhgtd ?‘?‘F‘WﬁteL%%tf@CEd t?WFﬁﬁiC‘}hq_ﬁmﬁi&tré‘tﬁsl mhe @a‘?ﬁ‘hat e
filmElend diam sadesiof Mamindteaafidifam nam@lat% films otammﬁa&atﬁml S

usi ng Lam t f|| 25.. .G an Lam at a_neqgatiye f ng a
negative i %tquén ﬁi’ gf{ T%PP‘I“H’%%& %Ia %I[‘n%fre‘? c%ier%r ade
step tabl eta lammartaqni zodd of izhajllamcr.nadmrcrmémtga peridnditnml sidgs t o t he

| ongi tudi nake daneebiane ol dan a0l MGG% 61T HANIPLES. 1apination

respectlvely, exposure was carri using a hig pressure
nercury | afPliln e asisedr freadsminatian Fﬁélnw%efﬂade P%#‘aﬂa@fhlt?ﬁ ng step

grades1sf tge @&{fft@dlﬁpctﬁlﬁ@@ld@mgthe scid tdhdle et q&i@rﬁumecane 9.

Then, the first fi f tthe materials u3| ate film Lam nat e
filmB, LamTRAe:)1 miae Lamingtdon rats, ‘ggmlﬁéﬁlﬁélt EPeach @taﬁa”‘@am nat e
filmF and tiwe Gasl? xﬁ/mm afhe tempbeanairerdfilthaeidand naaiicmmirellivae G and

Lam nate fi 'dHo'E‘: #nd the cylinder pressure of the lamination roll was
4 kgf/cm’.

20 Then, after completion of lamination, the resulting
materials were cooled to 23°C. On the first films of the
materials using Laminate film A, Laminate f£ilm B, Laminate
film C, Laminate film D, Laminate film E and Laminate film
F and on the G2-19 films of the materials using Laminate £ilm

25 GandLaminate filmH, a negative mask forming a negative image
with a line width of 200 um and a Stofer 21 grade step tablet
were placed in a direction crossing perpendicularly to the
longitudinal direction of the scratches of the substrates,
respectively, and exposure was carried out by using a high

30 pressure mercury lamp in such an energy amount that the number
of remaining step grades of the Stofer 21 grade step tablet
after development became 9.

Then, the first films of the materials using Laminate
film A, Laminate film B, Laminate film C, Laminate film D,

35 Laminate film E and Laminate film F and the G2-19 films of

the materials using Laminate film G and Laminate f£ilm H were



$25- renoved. The resulting materials were subjected to spray

~devel opnent by using a 1 % by wei ght sodi um carbonat e aqueous sol ution
*30[err] C for 60 seconds to obtain resist patterns on the substrates. 5
Ln all of the lamnate filns, the nunbgr of remai ning grades of the
Stofer 21 grade step tabl et was 9, and aII of the lam nate filnms had
good resi st images. Then, a cupric chloride (copper (I1)

Ch: 0{! de) gﬁ@ﬁdm T}fé)lxtaéxgrt:(rﬁg el el ii1ey Wad [sii}:fj]ect%&%d‘i@pxﬂiﬂd teo?ﬁ
sol uti on, er spra S err ed to the
respective o ]rf#f%e?rﬁlﬁlbg ﬁﬁ?xq 1 %%XOUe%gEgrﬁ%‘m ]f3)$"?8p\?«5 COPPETUAL the
portions wealhutvissre foat §0 cdecdeds byo tdietabsisésistusdtesrns onttise r esi st
patterns (stripped) off by using a peel i ng (stripping)

sol ution (aélgoéflgé“g‘%ei ght NaOH aqueous 15 solution, 45[err]C,

spraypr @ssure: 2 kyfaldnodr che lampnapari s ntdee numbeirr bfigré&oainsng in
whi ch COppeg?rédé‘f'SoWl'Fe f'ﬂrorfpeg‘ 9R g?gde st bc%kgfét?%vas and alW‘@f‘ a
lam nate fiTmi1s not conforne scrat asubstrate there is a
gap bet weentle rkaminatsdt i hes smw%@@ r?fﬁ)lsq'hhm@%ﬁ?e an etching sol ution

is penetrated intfhan C%.Oéﬁbf‘ﬂc chldeeré anﬁﬁekhﬁliﬁ%hs_bxﬁ%)t@@cﬁﬁﬁ@t ch to
di ssol ve co i nes._are _not connected to cause

br eaki ng ofé)‘g}‘ﬂ"elon (2 ’ﬁq’pee@e’p??gpﬂlgh] A)2NGTHGE aEPEPHA SAlukdiotyy Witk
br eaki 1@ of syptae pres§lhﬁéi ezl k@ﬁ/dﬁzf)l wed 3Dregeito ttylet FagpRcerivess (as

this value 25 is or, |I|t | s, nor.e _ex | ent ch depth
of Printed WF’?JH E%rs ]b% r?g@b dfhé’o g’%ﬁFP V&r &P érsﬂgvx}h fn Table
4, (Pr emaria:tmm wWifid® max@dnwtrpngtboaedlsb}c)the resists. EpEu:ytbebst rat es

havi ng &t kESe ST ?‘%i%w@?g _‘9%1?” PRl S5t L PR King

press equi pPR{L HY h(%trlppm erpr e"t&r Wn‘é’&lehévgﬁﬁgs%q‘tl%o‘é%t ain

copper 416l adsolutian] Axed 8¢ ﬂéﬁéﬂﬂb az pé&@“)d@@t;ﬁe(ﬁar% pialﬂ@eaer rym

and a concave w dt f 300 to 000 r{im Q Y

copper - ¢l ad"} SR PR g?d%no‘ﬁ]?%l?]ﬁe‘a"% ’é fes Vere forndd*n {hE
substrates.

When a laminate film is not conformed to a scratch on
a substrate, there is a gap between a resist and the substrate.
20 Therefore, an etching solution is penetrated into a crossing
portion of the resist and the scratch to dissolve copper so
that copper lines are not connected to cause breaking of wire.
The depth (um) of a scratch at which such breaking of wire
started was defined as conformity to unevenness (as this value
25 is larger, conformability is more excellent), and each depth
of Printed wiring boards b was measured. The results are
shown in Table 5.
(Preparation of Printed wiring boards c)
Epoxy substrates (thickness: 1.0 mm) each having one
30 surface on which a copper foil having a thickness of 35 um
was laminated were pressed by using a press equipped with a
mold having predetermined unevenness to obtain copper-clad
laminated boards having a concave depth of 3 to 18 um and a
concave width of 300 to 2,000 um.
35 ~ Then, the copper-clad laminated boards obtained were
heated to 80°C. By using a high temperature laminator
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heated to 80[err]C. By using a high tenperature |am nator

: 26 - (HLM 3000 manufactured by Hi tachi Chem cal Co., Ltd. was
‘Used), Laninate filmA, Laninate filmB, Laminate filmC, Lam nat e
filmD, Lamnate filmE, Lamnate filmJ; Lam nate - filmG and Lam nate
filmH prepared in Exanples 1 to 6 and % Conpar ative exanples 1 and 2
were | am nated on the above substrates, respectively, so that the

phot osensi t i(HBMI-apeosznanufaefcualea ﬁo&ﬁi{ﬂahehii themfiaaed chvvaIU&dt h@as

substrates fi sof amntef| tefllmB
Lani nat e fl}lggﬁ) ’ L%}nl gr%engtlémfi’] BmlEg# ngt\L mg By nk'émém ar%l D& filmF
t ouched 10 Laminateafibm EoIII:amilfnattma flidm Bat bamimadet fielr,1 Qafinetei des

f Lam nat esfi By Il (the
oxi s of horlam GoeRa eRlhagkoe i B b LN S B BBIR Pk gkl |
di recti ch ofolMparasiveyerpEples LhanduB- were dgmanaspd omhéheamboxei on rate
(speed) at éﬁbétkhﬁésvmﬁeépécéﬁvef?m% thBe El@ér&ﬁ{c?éd‘i{n%ftfﬁ 1bgaation

roll was 118&%“1: q[ | nder pressure 0 am nation roll
vas 4 kgf/c aminate filpg C%@t"é}waé%ﬁfrﬁhét$‘é‘ﬂs’é¥atﬁ$ﬁ e §arsthe
resul ti Ing fllmLme@Iosf IA?menéaA@Imrm Zﬂ’élﬁrlid@é f@l}ni Be Ldrﬁﬁ%atfé |flI§m0f the
materials u am.nate,fi anm nat i

Lami nate fi ﬁ_aarﬁ%gf'%mf ’nh?%lgﬁ ]tr;t Igff nate% (;HUFGRUF gd GZ 19
films of0tha lmm_auaiaicsn usd Ilg olfabhealaen:fndtmr, an@ ahdlG2v hatki I bides

anegat | vermsk fdnf1ed 89999 dUhd BERkbL0%s 1 f ECLLALAAME R BERE AT 0T 2

step tablet were closely contacte FOn- Cf 055
per pendi cul BP1¥ {Bhehaxisngf t tee neamizmtidin estlilowast melde mlr@zl\lletll &€s of the

substrat es, théspéﬁéh.t‘ﬁlﬂnal dlaaét%ﬁ%w eh&ﬁéoﬁeﬁeheﬁeg% bynusktg-an
exposure rYB.ChI , a mE‘I‘CUI‘éé ort arc
n

manuf actureﬁtB?/tes) Oﬂg%eywrb&at@n (spepdanabnErys %ﬂmma& kab the
nunber 15 mofmirpeihe neriieefgrrdes e LatniNaafion %wrw@@ 1stesre,t ahet 30

ft devel ft | ef t
orier dovel eRgt, BESIT BoQours g, e, 1A, 2Eh LA, TE ikl et o 1
mat eri al s usiAgetanafber €¢ohpletitmandhatlamindnidn, LahenatsultingC,

Lam nate fitgt&ribegiRate EbbME 28025881 nade fid @00 iR of the
materials using Laminate f£ilm A, Laminate film B, Laminate
20 film C, Laminate film D, Laminate film E and Laminate film
F and on the G2-19 films of the materials using Laminate film
G and Laminate £ilmH, a hegative mask (line/space: 100 um/100
um) and a Stofer 21 grade step tablet were closely contacted
in a direction crossing perpendicularly to the longitudinal
25 direction of the concavities of the substrates, respectively,
and exposure was carried out by using an exposure machine
(model: HMW-590, a mercury short arc lamp) manufactured by
Orc Seisakusho Co. in such an energy amount that the number
of remaining step grades of the Stofer 21 grade step tablet

30 after development became 8.0.

Then, after the materials were left to stand at room
temperature for 15 minutes, the first films of the materials
using Laminate film A, Laminate film B, Laminate f£ilm C,
Laminate film D, Laminate film E and Laminate film F and the

35 G2-19 films of the materials using Laminate film G and
Laminate film H were removed. The resulting materials were



35 &-19 filns of the materials using Laminate film G and Lam nat e
filmH were renoved. The resulting naterials were .

: 27 - subjected to spray devel opment by using a 1% by wei ght sodi um
carbonat e aqueous sol ution 30[err]C for,50_seconds to obtain resist
patterns on the substrates. f%en, a ferric chloride (iron (111)
chloride) etching 5 solution (Baune degree: 45[err], 50[err]C, spray

pressure: 2 kgbfeotedrid spray/\aévémbﬁmeﬂttk@[ h@@n\%ﬁéﬂﬁﬁbﬂr%i@%@%b@!{iﬁn{ 0& go
seconds to ' I er_at _the portions | wer e nQ rotected by
the resi sts.car]ggirlgfi%ré,’{&?%ggge??g}ltba?tg?ﬁsé(aesreecoﬁﬁ%i &P OPtalLy resisd) of f
by using a pagkengs(enr ktppei sypssobueison (a 3% 10 by wei ght NaCH agugousd
| ution, 45[err r : : / r t rnepare.Printe
W ring hpards ¢ 1 SR oh Sanoa crioride (1eh FELE o BERRiRG o
Wien a |%ni AAtBLEPRNM Baumg degggrsr 480, 159 °% coptayinnessurem 2kgahibat’) at e,

there is a gap Bpruges &of edkSkeadpdcthoclRatavhaltaksy thgégggﬁg’ £8N

et ching sol ytion.is penetrated into a crossing portion o e resist
and t he conaéﬁ;?g]"?o&’ppe i &% il POghFORSsHRE ARt Wekp gt PreEecies kit _
connect ed t bhe resaass.brlaakthngrpfth\érﬂesgéle ﬁ@@&d ?nﬁé Qﬁéﬂ‘@)p@%lé’dconf?;“ tgo
at which : ' of wire start.e efi,ned as, conformability
to wave (as ‘fﬁ?ggegﬁﬁgg#@qﬁya}%é?? %aﬁe&%}?’g}%wppénggr%olutl%&c@ sént) ,
and eaclP debrhwelighti NaeH aimengsbealdsionwad5°C, spasurpdesFneeregults are

hown-in T 2 f ohE eakisngs ling, (SLripping))
Sbstrates TorGRlcio,PReEar e PRIARNG: £EHE Modad @0l rlih L BBRY
accordi ng t oiPfE ware fermed a8 theprupstsetea- of Printed wiring boards

a were prepared. When alRshindle fildBMaldy REFIRed Tof BPELABLYLRG 1T st

filmse of the materjals using Lamnate filmA, Lam na m nat e
filmc, SP.afi RUPECFREf D-RERRi A8t 8 $RPnPEtURBnLAnTAGLSL anth Fhand the 30

G2-19 flf nesubsthetent eThet St oise NGank s dtaty f4d TN M dis perdtide filmH
(peeling (Siﬁ{';gpé”@}oégfﬁ& ﬁAgJ.[t:eigr?rc;é E:cq'leoq:tesist and the concavity to
dissolve copper so that copper lines are not connected to
cause breaking of wire. The depth (um) of a concavity at which
such breaking of wire started was defined as conformability
20 to wave (as this value is larger, conformability is more
excellent), and each depth of Printed wiring boards ¢ was
measured. The results are shown in Table 4.
(Rate of breaking caused by peeling (stripping))
Substrates for which procedures until exposure were
25 carried out according to the same method as in preparation
of Printed wiring boards a were prepared. Then, tests of
manually peeling (stripping) the first films of the materials
using Laminate film A, Laminate film B, Laminate film C,
Laminate film D, Laminate £film E and Laminate film F and the
30 G2-19 films of the materials using Laminate film G and
Laminate film H (peeling (stripping) test) were carried out
by peeling (stripping) 100 films per each laminate film. The
rate of breaking a film which was peeled (stripped) off or
tried to be peeled (stripped) off at the time of the peeling
35 (stripping) test was defined as a rate of breaking caused by
peeling (stripping) (as this value is smaller, peeling
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by peeling (stripping) 100 filnms per each lam nate film The rate of
‘boreaking a fil mwhich was peeled (stripped) off or tried to be peeled
‘(stripped) off at the tinme of the peeling 35 (stripping) test was defined
as a rate of breaking caused by QE%bng (stripping) (as this value is
smal | er, peeling - 28 -
(strlpplng) property froma photosensitive |ayer is nore excel l ent),

and the rat@tfifoicty Ml et cyesr die as Wikskosdifi tive TH8aM tSs aigrshown in

-Igj(lglrrg,l g ex5cellent) C&%Fﬁ?l%te of each-l;naterlal was measured. The
exanpl e results are shown 7/An Tdble 4. 10 11 12 3 4
Lam nat ed A B C D E F G H Resol uti on
35 40 35 35 35 60 50 45 Conf or mabi | - ity to un-
10 115 10 12 8.5 12 Trable 7 evenness ([err]m
Conf or mabi | - ity to wave 15 17 15 18 12 18 10 10
Rat e of brEak= My aused by 0 0 0 0
peel i ng (4@ | n Exanpl es EXQ%PEQ usi ng the |a§$§§§§%§ﬁﬁnb of
t he priesent inventiﬁﬁ‘(t§n1nate TTTMA_ Famnare 11ymB, Ham hateg 10
filmC, Lc_m__n_a,LefldlmP amiin8e lfiPm Q L3k :a'r]nzi'lr‘ra 4

Laminate

£ilm A B C D E F G H

Resolution 35 40 35 35 35 60. 50 45

Conformabil-

ity to un- 10 11 10 12 8.5 12 7 7

evenness (um)

Conformabil-

ity to wave 15 17 15 18 12 18 10 10

{ym)

Rate of break-

ing caused by 0 20 0 0 14 21 0 0

peeling (%)

In Examples 5 to 10 using the laminate films of the

present invention (Laminate £ilm A, Laminate £ilm B, Laminate

10 film C, Laminate film D, Laminate film E and Laminate f£ilm
F), both of conformability to unevenness and conformability

to wave were excellent as compared with those of Comparative
examples 3 and 4 using Laminate f£ilm G and Laminate film H.
Also, in Examples 5 to 8, resolution was excellent, and the

16 rate of breaking caused by peeling (stripping) was small.

Utilizability in industry
The laminate £ilm according to the first invention can
provide a transfer layer which is favorably conformed to the
20 surface unevenness of a target on which the transfer layer
is to be laminated, improved resolution and the greatly
improved production yield of a printed wiring board without
increasing a production cost.
The laminate f£ilm according to the second invention
25 exhibits the effects of the laminate film according to the
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F), both of conformability to unevenness and conformability to wave
swere excellent as conpared with those of Conparative exanples 3 and 4
‘using Lami nate film G and Lanmi nate filmH. Al so, in Exanples 7, 9 and
10 resolution was excellent, and the_l? rate of breaking caused by peeling
(stripping) was small. Utilizabi i9ty in industry The

| am nate fil maccording to the first invention can provi de a transfer
llayer whi cliirssd aoeabl ¥nGaH ehifBHek @l ior #Pidé Yot dnaMesnessi ©f, a
target on which th ,trartasfer, | ayer i's tg_ge | am npat ed, |r7£)roved

resol ution %ﬂf%wﬁﬁr’% SRSItY.| BEO5FEE Frelidt F¥ndyierasotublonidndd

W ring boarggeodhpeéling prsiefSy NG ta ipHAdyChrOPeL Pl .of a first £ihwe

| am nat e fié m_accar.di n‘%ﬁto it he Sﬁgaolpedri nvention 25 exhibits the effects of

the |ani natd P IIERASSRTRE 1079

29 - 5 ~ first Thevdremiora teen of i luw tetosromHmop oy itdhe mmmd/emmm vity,
crossl i nki ngAgNSId Yo S HRGER S0t X?ﬁ@ﬂ i’:SS?h?In' 28:8Pding t& G0d
peel ing property (stripping property), of a ?’l rst frim %r%_m a

phot osensi tﬁplv%?tl Bferthes second ppeEenGAthand fiurkhar stan Rrevidaan hird

invention exceXitt tifaridmei &f fﬁe%tgepgy_t he am nate fil maccording to the
first or the secor}ld invent i On'l’%rel'- furt he(g car}:rﬂpr Vi d% an. ., excellent

handl i ng propertyfie laminate T AHPRETS | atg’(ﬁ’)r W RS RH t h

i nvent lOn Hxhigxiiditle difeffedfs the Lhaihagenalemf atovadingdtogti® t he
third inventi.on, and further_can. prqvide excell ratability at the
time of | a%hnlgﬁ on- ent Lol and?‘ﬁ\gr%%%rgecsas%}%oﬁ rlllper eep}%?%ergé printed wiring
board agorediaiy tidy et file el athelamingdtioventi ons can provide 15 a

transfer |ayer V\/@l,(%:: I{%éjéaélscgébé& ;ﬁgﬁﬁ% E)aog;glﬁt%q f“?j,%ng Cibdélﬂ:ea/enness

of a target on whi transfer _ C lam nat’e nproved
resol ution mlftdilé’lsgrt@aiih? f?rﬁ‘r"bv@@ld the FladbicinyANELeNs SAnPIRY IR
W ringigoardcwhhedt 186683 IEh is £AVRLREUGIIHESARA to the surface

unevenness of a target on which the transfer layer is to be

laminated, improved resolution and the greatly improved
production yield of a printed wiring board without increasing
a production cost.



30 - C ai ns: 1. Alamnate filmwhich conprises-a

photosen3|t|ve | ayer and a first filmhaving a 5 %elon atlon Ioad I n
‘the 5 longitudinal direction of the filmper unit V\ATB'F 'Q?Pd
A to 90 g/ mm and a breaki ng el ongatlonglon _the Iongltudl |on of
the filmper unit width of 50 to 1, 000% The fif

" Claim1, wherein the first film has an eIongatlon Ioad of 8 to 90 g/mn
and a breakiIgimsiension 10 of 100 to 1, 000% . The filmaccording
to Claim1, wherein the first film has an elongatlon | oad of 8 to 60

g/ mm and a breaki ng extension of 100 to 800% 4. The film
accordi ng tb. CAailaninateefdéilm whéchi cemptiibashaspibtosansi bigat layet oad of

8 to 30 g/ e : The film
accordi ng %ﬁ%r% %%E\?\ﬁiegglﬁﬁﬁ%fl rst96 efén%é@ 108 PCQQ%/ le%ktf‘l’her) ext ensi on
of 150 Po 4bwngitudimal PHeeqtinmedorle i mperauni t wididh @tn8PRE ¢frst

fi Imhas 201 @ AXPe I%@{df%abh:@ak‘iﬁguBloﬁ&aﬁ@@nnhﬁnfﬁério t@amﬁ | ess,
wat er _ absor q_'jgc'glon r f_ 5% or S ze of 10 | ess. 7.

s an
The film aclbrel P P ‘?n llW%llﬂ’P%%é“’*‘%ﬂ%tog 70 Hast 000%11 oxygen
per meati on anowHe 6fi1f a@a@&nm lodl enalm%hwmamem theeliafs a3 omiaon rate

of O to 1%andahaeof t % The fJi accprding to Cdaiml,
wherein the rfl%’]sq $ Jhc‘?rhg‘s d)o% % ggygggrﬂ{ 8% ﬁf’ngf R v alhei)
m / n edf] . sz Honto 1L00@%er absorption rate of 0 to 0.5%and a haze of 0

to 4% : T%%efg%{n”éfg&&f’é[ﬁﬂé‘iot g1 ARMm %he‘é@‘ihotﬂetﬂ%éﬂ Eii‘lmfﬁé%“hhas

a haze of 0 to filmaccordin wherein
first filman emaemcm diaaet o StE‘arG%tQ/étﬁ‘gtaﬁldoﬁ breakingnesensien
11. The fidmpesorsiggoso Claiml, wherein the first film

4. The £ilm according to Claim 1, wherein the first £ilm has
15 an elongation load of 8 to 30 g/mm and a breaking extension
of 150 to 600%.
5. The £ilm accoxrding to Claim 4, wherein the first f£ilm has
a breaking extension of 150 to 400%.
6. The film according to Claim 1, wherein the first £ilm has
20 an oxygen permeation amount of 400 ml/m’-24h-atm or less, a
water absorption rate of 5% or less and a haze of 10% or less.
7. The film according to Claim 1, wherein the first film has
an oxygen permeation amount of 0 to 200 ml/m’-24h-atm or less,
a water absorption rate of 0 to 1% and a haze of 0 to 6%.
25 8. The film according to Claim 1, wherein the first film has
an oxygen permeation amount of 0 to 100 ml1/m’-24h-atm or less,
a water absorption rate of 0 to 0.5% and a haze of 0 to 4%.
9. The £ilm according to Claim 8, wherein the first film has
a haze of 0 to 2%.
30 10. The film according to Claim 1, wherein the first f£ilm
has an Elemendorf tear strength of 4.5 kg/cm or more.
11. The film according to Claim 1, wherein the first film
has an Elemendorf tear strength of 5 kg/cm or more.
12. The film according to Claim 1, wherein the first film
35 has an Elemendorf tear strength of 7 kg/cm or more.
13. The £film according to Claim 1, wherein the first film
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has an El emendorf tear strength of 5 kg/cm or nore. 12. The film
according to Caiml, wherein the first film35 has an El enendorf tear

Strength of 7 kg/cmor nore. 13. The filmaccording to daiml,
wherein the first film _ 31 - - 31-

has a refractive index of 1.55 or nore. 14. The filmaccording to
Caim1l1, wherein the first film has a refractive index of 1.60 or
nor e. hés aTlreffrakbmigecdhdierd of01Ck8i Brlmowherein the first film 5
has a refragtive i ndgx,0of _1.65.0or nore.. 16.. The filmaccording to
Claimi, V\,hg%‘léi TERel IR ACE9TmE T0 ffaim 4 yihereikhdde dhzsh 6130
[err]m hag7a refieaticimeadadedi o§ 1060 airmmdrewherein the first film

has a filmthic S 5 Jer 1.0 .18., The fil maccording to
Caimi, whae ﬁﬂt?%efflirﬁ‘s_?&?‘i’rz‘%‘[‘g £ Badih (1 insheeh sbE 218t giim
[err]m 9 hagoa refsartiveadodedi n§ L0668 aknmérewherein the phot osen-

sitive | ayefghasrige f#1 1 t A &ds ryiing . &f +0.3100 .. m 15
20. The fi] maccardi ng to.Claim é&g/\ﬁelraginyn ls'aivglefl%lﬁﬁ t;h% g&rﬁ?rti skggfn]t he
phot osensi t 148 Pagéf’-{“ Récknese ofl & BAd30 umturther a second filmat a

si de opposi L2.t oriidief Simleaddodding to RNALGEANSkiat irAX e W1SLe EREGyS i ISt
filmis proyided. ing to Caim 20, wherein the

. . Jhe fil ccor
adhesi ve 2072FofcEibB; éééﬁk{lﬁéssergo dtPi ?pn BMd the photosensitive |ayer
i s smalller 18an The fidhesdasfdime tetoiedm the vhicrstid ithe Fadst £ithe
phot osensi ty a ‘ he fLl maccording to C aim 20, wherein the
adhesi ve hg?o%cg?%%l't &géﬁ%ﬁﬁgl_sg(f:o?\d@?i ?%\ HHd the phot osensitive | ayer 25
is 10 g/cm &9 - | e jHileraecofdiso[ e rdlael I ngrltrehyt the pho8serdhe film

according i €abmaper Whigs ch e {1l SOLA0LI] LiPeer I35 dd B LRI ghgess of

5to 200 [err]m 24. The filmaccording to erein e second
film ha¥™a filmthickness of 10 to 100 [errm 30 25. The film

accor dildg t20C aitre 264 Imted @b raime etk i1 Muherdas safd! M 1khi ckness of
1010 50 [etbdftises Ehe HhBLOSERS:ELTPISPAL! "Bnd PLLOLCE; AT LAG Poard,
further a second film at a side opposite to the side of the
photosensitive layer where the first film is provided.
21. The film according to Claim 20, wherein the adhesive
20 force between the second film and the photosensitive layer
is smaller than the adhesive force between the first film and
the photosensitive layer.
22. The film according to Claim 20, wherein the adhesive
force between the second film and the photosensitive layer
25 is 10 g/cm or less in terms of 180° peeling strength.
23. The film according to Claim 20, wherein the second film
has a film thickness of 5 to 200 pm.
24. The film according to Claim 20, wherein the second film
has a film thickness of 10 to 100 um.
30 25. The film according to Claim 20, wherein the second film
has a film thickness of 10 to 50 um.
26. A process for preparing a printed wiring board, which
comprises laminating the film according to Claim 1 on a
substrate so that the photosensitive layer and the substrate
35 are contactedwith each other; and then subjectinga resulting
material to exposure and development.
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conprises lamnating the filmaccording to Claiml on a substrate so
<that the photosensitive |ayer and the substrate 35 are

~cont act edwi t heachot her; andt hensubj ecti ngaresul ting material to
exposure and devel opnent. _ 35 -32- 27. A
“process for preparing a printed wiring 6oard, whi ch conpri ses peeling the
second filmfromthe filmaccording to Caim?20, lamnating the filmon a

substrate s that ptBeeBBOtEBgsEPSEbhYEnbaY Opr Bted NP SRSt G4 £4 Alh Lert act ed
wi th each other;. and thﬁn subhectlQ%K?fai§y££égq:naterlal t o exposure and

devel C)pm:l,mc:_ompra.ses peeling the sec he f£ilm according to
Claim 20, laminating the film on a substrate so that the
photosensitive layer and the substrate are contacted with
5 each other; and then subjecting a resulting material to

exposure and development.
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