- DESCRIPTION METHOD FOR PLATING WIRING BOARD, AND WIRING BOARD 5 Technical Field
[0001]The present invention relates to a plating method performed in a production process of a wiring
board and to a plated wiring board and, more specifically, to a plating method performed to selectively
plate a specific area such 10 as a connecting terminal of a flexible printed board or the like and to a
wiring board obtained by the method. Background Art [ [0002]As shown in Fig. 1, in the wiring board, on
a 15 conductive layer of a laminatedbody where conductive layers composed of a copper foil and the
like via an adhesive layer at request are laminated, arbitrary circuit patterns 1, 2, and the like are
formed by etching or the like on an msulatn%zﬁﬁj%trrgfjélﬁ n the surfaces of the circuit 20 patterns 1,
2, a plated layer is formed at request for the purpose of decrease in electric resistance, protection of
the metal surfaces from oxidation and abrasion, or decoration and the like. Further, the area where a
chip or an electfodé i5-hot €anrigctell 'of the'cifchit pattérAf D and 28 24< 8Ubjéctéd>fordh insulating
treatment by attaching a coverlay film thereto as necessary. [0003]As a method to form the
aforementioned plated layer, for example, as a method for partially plating a connecting terminal
portion off'thellike, thdre isiperformed 30 a method where, after a masking tape is bonded to a portion
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[0001] The present invention relates toaplating method

performed in a production process of a wiring beoard and to

a plated wiring board and, more specifically, to a plating

method performed to selectively plate a specific area such

10 as a connecting terminal of a flexible printed board or the

like and Lo a wiring board obtained by the method.

Background Art
[G002] Ag shown in Fig. 1, in the wiring board, on a
15 conductive layer of a laminated body where conductive layers
composed of a copper foil and the like via an adhesive layer
at request are laminated, arbitrary circuit patterns 1, 2,
and the like are formed by etching or the like on an
insulating substrate 4. On the surfaces of the circuit
20 patterns 1, 2, a plated layer is formed at request for the
purpose of decrease in electric resistance, protection of
the metal surfaces from oxidation and abrasion, or
decoration and the like. Further, the area where a chip or
an electrode is not connected of the circuit patterns 1 and
25 2 1s subjected to an insulating treatment by attaching a
coverlay film thereto as necessary.
[0003] As a method to form the aforementioned plated
layer, for example, as a method for partially plating a
connecting terminal portion or the like, there is performed

30 a method where, after a masking tape is bonded to a portion



not to be plated for inhibiting a formation of plating, electrolyte plating or non-electrolyte plating is
performed. [0004]However, since the surface of a printed board or 5 flexible printed board where the
masking tape is bonded has complex unevenness in the circuit pattern previously formed, it is
necessary for the masking tape to follow and adhere to the unevenness to inhibit the plating solution
from entering the masked portions. When the masking tape has low 10 adhesion, the plating solution
enters to cause deterioration in plating accuracy and resultant malfunction and the like of the circuit.

From suchdgfrob,l%m%,ethere hg;l{;s3 (ge%ré ?ro%o ed a masking method for plating a Wirin%board, where, to

selectively platé a predetermined aréa to Be plated 18 Gmong plating tatfetareds ot a'\Wifing board,

upon maskirg-the other plating target areasn using asasking fite sheet pravided with an adhesive to
surround the non-adhesive surface, and bonding the masking film sheet in such a manner that the
adhesive’SUFrbind&tHe other plating target area 20(Patent Document 1). [0005]in addition, besides

the aforementioned maskingmethed, there-has canventienally been emplayed a %#95’9% made of a
soft vinyl chloride based resin as a masking tape. However, in recent years, there have been proposed

the 25 folfovfirg sk iriatéricisisinee B&oftvaRyt chioridedaked redim has agproblensef badsinfluence

on the envirgnment upon disposal (ingineration). They are a method where, upon forming an
electrolyte pla%rgd layer, a plating protector haviné %ﬁ%‘be%%éta%ﬁnm%éf of p?o?ﬁr%i’ﬁef or We’ster is

30bonded onticsa senduttor via ahcadhesiver(RatentDocument -3 £2)] a masking tapa-ebtained by
providing an %dﬂhgsivrel Iea‘ygl conte}jnipg aw%er-s.ol_uble or water-dispersible adhesive and a
benzotriazole based compotind on a subjsﬁatleb(fﬂﬁteﬁpﬁo&ﬂﬁeﬁ 3§ afiftating nrdsk GlREsive film,
which is a resin-5film containingpalypropylene and pelyelefinrbased.elastomer, as the main

components and obtained by providing an adhesive layer on one surface of a support having a film

tersile str&ssDY 0201t0 B8D KYfcii2 -t 096 strkin (Patént Doedment 4)2a plating mask adhesive film
having adow 10density polyethyleneslayerhaving,a density,of 0,919 0.93,0/m2 and an ethylene-viny|

acetate copolymer layer and characterized by providing an adhesive layer on the ethy(fene-vmyl
acetate copelymet side“sf thé mdillayerfimitavingtwororanere lpyers and:having afilmitensile 15

stress 0f}0.20.10.0.80 kg/m2 af 10% ﬁ?{n (Patent %o%uorr%entf%,te%“ %Iating mask g_rotective film
employing as theé support a multilayer filmi having fwo of more [ayersfa Soffreli 13yt {iayer A)
having ahiekresstaf £@:fo=200:pre andcd tensile elasticanedutusof 8.5t 150 kg/mm2.and & resin
15 among plating target areas of a wiring board, upon masking
the other plating target areas, using a masking film sheet
provided with an adhesive to surround the non-adhesive
surface, and bonding the masking film sheet in such a manner
that the adhesive surrounds the other plating target area
20 (Patent Document 1).
[C00D5)] In addition, besides the aforementionedznasking
method, there has conventionally been cmployed a support
made of a soft vinyl chloride‘based,resin,ase&masking'tape.
However, 1in recent years, there have been proposed the
25 fellowing mask materials since a soft vinyl chloride based
resin has a problem ¢f bad influence on the environment upon
disposal (incineration). They are a method where, upon
forming an electrolyte plated laver, a plating protector
having an opening and made of pelyimide or ?olyester is

30 bonded onto a conductor via an adhesive (Patent Document



20 layer (layer 13) having a bending strength of 5 to 30 kg/mm2 and characterized by providing an
adhesive layer on the A layer side (Patent Document 6), a metal plating masking tape characterized by
being formed by an adhesive containing a propylene based copolymer containing as the copolymer
25components propylene, a-olefin having a carbon number of 4 to 12, and ethylene and having no
endothermic peak of 1J/g or more in measuremgnté/vit_h a differential scanning calorimeter (DSC) in a
temperature range from 0 to 200C on one surface of the substrate (Patent Document 7), and 4 -
surface cfa2s}ubstrate, % adhesive which contains a polymer obtained by cross-linking a copolymer

composed of ()5 10 45 hagsds 0t a MathyAEhacK/IRE HdHomer, () 05 i B Massoiof a

monomer containing & hydeoxykareup and capable.qf heing.capglymerized with, (a),and.(c) an alkyl
acrylate monomer copolymerizable with the aforementioned (a) and (b) with a polyfunctional
isocyanate dompodtia Having thé oF fdré RBey&fate §ronps and whictbhdsrant elasticarmedulus of 50

Patent DooLment Patent Docureen Paieht Dooure: Patont Dobuent 32 2. 3°4F § 6
film centaining polypropylene and polyolefin based
elastomer as the main components and obtained by providing
an adhesive layer on one surface of a support having a film
tensile stress of 0.20 +o 0.80 kg/cn@ at 10% strain (Patent
Document 4), a plating mask adhesive film having a low

10 density polyethylene 1ayer'having'a(density'df 0.97 to 0.93
g/m® and an ethylene-vinyl acetate copolymer layer and
characterized by providing an adhesive layer on the
ethylene-vinyl acetate copolymer side of the multilayer
film having two or more layers and having a film tensile

15 stress of 0.20 to 0.80 kg/m’ at 10% strain {Patent Document
5}, aplating mask protective film employing as the support
amultilayer £ilm having two or more layers of a soft resin
layer (layver A) having a thickness of 10 te 200 pm and a
tensile elastic modulus of 0.5 to 150 kg/mm® and a resin

20 layer (layer B) having a bending strength of.S to 30 kg/mm?
and characterized by providing an adhesive layer on the A
layerside(PatentDocumentEﬂ, ametalplatingmaskingtape
characterized by being formed by an adhesive containing a
propylene based copolymer containing as the copolymar

25 components prepylenea, t-olefin having a carbon number of
rﬂt012,aﬁdeﬂﬁwlen@andhavingnosﬂmkmhermicpeakof]Lﬁg
Or more in measurement with a differential scanning
calorimeter (DSC) in a temperature range from 0 to 200°C
on one surface of the substrate (Patent Document 7y, and

30 a metal plating masking tape obtained by providing, on one



8: he cross - inking(Patent Document JP-A-11-12783 JP-A-62-243791 JP-A-6-264283 JP-A-8-165592
JP-A-9-25459 JP-A-11-302611 JP-A-2003-213485 JP-A-2004-35965 20Summary [0006]However, in
the masking method of Patent Document 1, operatdon efficiency decreases because the formation of
the adhesive is complex, and there are concerns about its reliability regarding inhibition of a plating
solution from 25entering an area not to be plated. In addition, any of the methods in the Patent
documents 2, 3, 7, and 8 is still satisfactory in ynevenness followability of the circuit - pattern formed
on the insulating substrate. Furthermore, there is the case of taking the air into the gap between 30 the
wiring board and the mask material upon bonding the -5 - masking material onto the circuit pattern. In

addition bedaiisé of fargetimerdic cﬁﬁ‘n@é1 Sfhigh terriperature Oﬁﬁér’élrﬁéy be-cabigdttdisplacement
in the masking=portion.andit - 151 :ing 2 copol ymer composed of (2) 5 to

Ry oy

of a methyl methacrylate monomer, (k) 0.5 to 1

=

45 mass

32

mass% of a monomer containing a hydrexyl group and capable
5 of being copolymerized with {(a}, and (¢) an alkyl acrylate
monomer copolymerizable with the aforementioned (a) and (b)
with a polyfunctional isocyanate compound having two or
more lsocyanate groups and which has an elastic modulus of

50 to 750 N/cm® after the cross-linking {Patent Document

10 g).

[
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Patent Document JP~-A=-11-12783

Patent Document Z: JP-A-62~243701
Patent Document 3: JP-A-6-264283
Patent Document 4: JP-A-8-165592

15 Patent Document 5: JP-A-0-2545¢
Patent Document 6: JP-A-11-302611
Fatent Document 7: JP~A-2003-213485

Patent Document B: JP-A~-2004-35365

20 Summary
[0006] However, in the maskingmethod of Patent Document
1, operation efficiency decreases because the formation of

the adhesive 1s complex, and there are concerns about its

o

reliability regarding inhibition of 2 plating solution from

25 entering an area not to be plated. 1In addition, any of the
methods in the Patent documents 2, 3,‘7, and 8 is still
nsatisfactory in unevenness followability of the circuit
pattern formed on the insulating substrate. Furthermore,
there is the case of taking the air into the gap between

30 the wiring board and the mask material upon bonding the



is difficult to inhibit the mask material from being peeled 5 off because the adhesion of the adhesive
layer cannot withstand the dimension change. Therefore, there arise problems of decreasing the
plating accuracy because the plating solution adheres to an area not to be plated due to peeling of the
mask material by entry of the plating 10 solution or expansion of the air taken depending on the
plating treatment temperature. In addition, though each of the Patent Documents 4 to 6 proposes a
method with no entry of a plating solution even iff the case of using a glass epoxy printed board having
an unevenness of 25 pm of a circuit 15 pattern, it is difficult to inhibit the air from being taken into the
gap at the'infeffabd bétiveen thelwiting bodrd and the-mask material pon bepding the:mask material
onto a cirguit-pa ike-t forementioned one. Though the performance of inhibiting the plating
solution f%ﬁ%%gpgr?tqeéi% g*cge?ngbé()a %ﬁﬁi%ﬁ‘e“dlgﬁfy‘v%haeﬂ e MaSK materil ibontied withobttaking the
air into the gap'even in eircuitipatteenchavingdarge unevenness, in, grder. to.hond without taking the
air, itis ngt%es%ag/ftgindiependepﬂ% introduce care and time and further an expensive machirie only for
25 bonding, which had | prob}é%"ls’“g ‘ddusing decrBaselinpréduction efficienciy and ingreasedn costs.

[0007]Furthiet, as-a eincuit pattern-gets: more-complex, eagqi@@ytlev Qor%-éeilegtgolyte lating is often
employed to Perform an even platting treatment applied to a complex s aﬁé. 30 Bhe

non-electidiyte plaiing had fighérlating® 16 “Hemperaturé (50 to:90E€) thanrplating temperature (30

to 60C) in a generakelegtroplating, the p slﬁipl% film may be contracted by the plating temperature
depending on the masking film to be unggl, or the ‘BI%ﬁr?d”&&u?a%?%Fﬁ%ﬁfe%ﬁﬁﬁt%ﬁngt@@ard may be

decreaséd! 8rit isheeessaryi torwipe! b thecadhesive: cermponentremaining-on.the article where the

. . . e < 2,
masking film was pggq;edobgc%%sée %‘qujt_of the adhesl]ve layer of the masking film may remain on the
article (adhesive deposit) upon peeling off the maskifig filffréi 10 thecaticle, avhichedauses problems

of Hecreasein productivity ang guality-deterforation of the product. [0QQ81The;present disclosure aims
to provid}g ?aptlaltirp mrethog capable of improving productivity and plating accu’r’a%y %y inthﬂ)(?ting these
problems, that is, good 15 folfowabilit}f f5°thé ciréit-patieinaahd taking thetdioupgn bongding and

ir}qaﬁirr?vingkp@nehiﬁg wprlﬁ&bﬂﬁ‘m&é@%foﬁmm an gpef,portign and a. wiring boa krzd N Igtaeir;letd rk;y the
P g of a plating solution even in the case of using a glass SpoOXYy
printed board having an unevenness of 25 um of a circuit
15  pattern, it is difficult to inhibit the air from being taken
into the gap at the interface between the wiring board and
the mask material upon bonding the mask material onto a
circuit pattern like the aforementioned one. Though the
performance of inhibiting the plating solution frem
20 entering can be exhibited only when the mask material is
bonded without taking the air intec the gap even in a cirecuit
pattern having large unevenness, in order to bond without
taking the air, it is necessary to independently introduce
care and time and further an €xpensive machine only for
25 bonding, which had problaems of causing decrease 1in
production efficiency and increase.in costs.,
t00077 Further, as a circuit Patitern gets more complex
and minute, non-electrolyte plating is often employe; to

performaﬂzevenplattingtreatmentappliedfxaacompjexshape

30 Since the non-electrolyte plating has higher plating



method. [0009]As a result of earnest study for solving the 20 aforementioned problems, the inventors
found out that there can be obtained a plating method capable of obtaining high plating accuracy and a
high-quality wiring board by employing the method where by masking the areas other than the plating
target area with a specific masking film in a 25 method for selectively plating a plating target area of a
wiring board having large unevenness in the circuit pattern, a masking film follows regardless of the
size of the unevenness and, as a result, inhibits the plating solution from entering the area other than
the plating target area - 7 - layer as the aforementioned masking film can inhibit entry of the plating

solu.ion det rtiorgt'on in plating accuracy due to expansion of the air taken upon the plating
treatméngt%%é”a“ugse Lilt“lr%hit)(itgs,dt)he" %ir%gbgz frb?har% ihhg Betweentihg &dHesive layéfof the masking

film and the arearfor bomrdieg iithe bending step,which, led fo.the.completion of the present
disclosure. [0009a]In a first aspect, there is provided a method for plating a wiring board, t%‘é method
comprising:-in dder to Seiectivély plate-a Prating taFyet aret bh theawiring!board having-a circuit
pattern-having-an uneyvenness 9£.25,pm or more fggréedogrg%rkirqsulaating usgbstrate, 1)11\/h§_3n areas other
than the plating target area are masked using a masking film obtgined:b“y seaqﬁ\e;ntloa y I%%(Tnating an

adhesiVé fayer-aridia félgasesslicet b dhe surface of-a pelvbutylene terephthatate filg; kemoving the

release shegt.of the magking film; then, bonding the adhesive layer surface of the masking film to a
Predetermineég) area on the wiring board un%lgtp%r? 'énril?’roﬁr%%ﬁr‘é% bt Wmpetatre; fliewed by

thermocompress lon boadingrandihem plating the:plating tasget area. [0009h]n a.second aspect,
there is %Poé’igeg;;? wiring board plated by a plating method as defined above. [0010]That is, the
present disclosLire provides the ‘74" folfowirny Plating metiod arditing bbakdiebtained by the
method 2[00 E[1}Amethodonplatingea-wising beard, 18+ the masking film from

10 the article, which causes problems of decrease in
productivity and quality deterioration of the product.
[0C08] The present disclosure aims to provide a plating
method capable of improving productivity and plating
accuracy by inhibiting these problems, that is, good

15 followability to the circuit.pattern,and‘taking'the air upon
bonding and improving punching workability upon forming an
open portion and & wiring board obtained by the plating
method.

(0008 As a result of earnest study for solving the

20 aforementioned problems, the inventors found out that thers
can be obtained a plating method capable of obtaining high
plating accuracy and a high-guality wiring board by
employing the method where by masking the areas other than
the plating target area with a specific masking film in a

25 method for selectively plating a plating target area of a
wiringboardhavinglargeunevennessintﬂmacircuitpattern,
& masking film follows regardless of the size of the
unevenness and, as a result, inhibits the plating solution
from entering the area other than the plating target ares

30 andthat*ﬂmauseofaamaskingfilmkmvingeaspecificadhosivm



method comprising: in order to selectively plate a plating target area on the wiring board having a
circuit pattern having an unevenness of 25 m or more formed on an insulating substrate, when areas
other than the plating target area are masked, using a masking film obtained by sequentially
laminating an adhesive layer and a release sheet on one surface of a polybutylene terephthalate film;
removing the release sheet of the masking film; then, bonding the adhesive layer surface of the
masking film to a predetermined area on the wiring board under an environment at room temperature,
followed by thermocompression bonding; and then, p—l7at|'”ng the plating target area. [0012][2]A method
for plating a wiring board according to [1], wherein the masking film having the adhesive layer surface
having a 60 @etftée 3pecilar GI6S5-6BOYG erdesslomthe basis of JISZ 8241, i(ayartinitakpeet-force of
0.1 to 1.0N/25 nim,.and (b) a ball tack value of 3 or less. [0013](a)Initial peel force 8 A masking
film which ié%gutfjé'(fte fLo(jr%eTtﬁ ragaﬁé"al:ih'égtriéaf{mieant ﬁé’rga“n“ujltrav?‘oifei ftradiation trédtmefit after being
manufactured is:eut to/hdveratwidthiof 225 momand adength of- 250 manta.ghtain-ax test piece,,and a
polyimide 5 film (trade name: Kapton 100V, produced by DO PONT-TORAY CO,,ITD.) having a
thickness of 25 pm Was pressire bonded td the' testpieb& b§i teciproedting & Fubber Folleritwice ander
the conditians:of taom teraperatuse,iakonding.pressurerQf 2,kg, and,a rate of 20 mmis to obtain a test
piece, The Yo peel force upon peeling off the polyimide film from the test piece toward a 180 d?rectlon
at a tensilerate 8300 Mm/Mmih fsieasired accériimg 10IIS. Z 0237 J0024}(b)eBalbtapk value r
According to JIS Z 0237$Etehet bﬁll taclko\éalue of the 15surface of the adhesive layer at an Inclined angle

of 30. [0015 [STA méthod for p alth]Cé a Wlllﬁﬁsg" board according to [2], wherein (c) a peel force between

the releaseshess.and the adhesive Jayer of the.masking film is 0.04N/25 mm or more, 20[0016](c)

Peel force between release sheet and adhesive layer
plating a wiring beard, the method

comprising: in order to selectively plate a pilating target
area on the wiring board having a circuit pattsrn having an
unevenness of 25 um or more formed on  an insulating
substrate, when areazs other than the plating target area
are masked, using a masking film obtained by sequentially
laminating an adhesive laver and a relsass sheet on one
surface of & polybutvliene terephthalate film: removing the

release sheet of the masking film; then, bonding the

4

adhesive layer surface of the masking film TO

'

redetermined area on the wiring board under an environment

&t room temperature, followed by thermocompression bonding;
and then, plating the plating target area.

[0008b] In a second aspect, there is provided a wiring board

plated by a plating method as defined above.

[0010] That is, the present disclosure provides the



A masking film which is subjected to neither a heating treatment nor an ultraviolet irradiation treatment
after being manufactured is cut to have a width of 25 mm and a 25 length of 250 mm to obtain a test
piece. The peel force when polyethylene telephthalate of the test piece is peeled off toward a 180
direction at a tensile rate of 300 mm/min is measured according to JIS Z 0237. [0017]Here, the circuit
pattern is formed by providing 30 a photosensitive rs;gin layer of a liquid resist material or a
film-shaped resist material on a surface of a conductive metal layer arranged of a laminated plate
obtained by providing a metal layer having conductivity on at least one surface of an insulating
substrate by means of an adhesive layer at request, exposing and developing the photosensitive resin
layer to forma desired masking pattern, selectively etching mainly the conductive metal layer with
using the aforenténtibriedpatietr &s Baidskinganaterial rand continuouslysubjeeting the,exposed
substrate metal Jayer to soft etching with leaving the masking material and to a following treatment with
an aqueous solution (e.g., developing liquid or rinse agent) containing an organic compound having a
reducing ch@facter. In additibh., the unevennessefithesciecuit pattern means, Reight from the 15surface
of the insqik%tignlgos&lbggatertg tshersu[face_z of the pattern. [0018]Further, bonding the aforementioned
mas King film in a predetermined place’df & witing Bodrd me&irs Bortling i suet asmadrer that the
open portion ofithe masking fitm 20 having thecopen porion at;the place corresponding \erLU;tbg plating
target area of the wiring board coincides with the plating target area of the wiring board. hée bonding
is generallypetfofmel at'ordifary temiperatare absut 237 OO0} 14dAwiring boardiplated by a
plating methedsacerding teiany o 1] to[; 02Q]In the present gs.closurel a peel sheet of a
masking film obtained E sequentigﬁyglga%irg%igg gon agﬁtg;,iv%‘ aeye§J gr‘?1 élﬁgelgﬁéeg%ﬁ oné Strface of
a Polybutyléfet@fephthalaté film et the &reas dther thahthe 30 plating-target ateg of awiringihpard

haWNJaQ@HEﬁQ@fng an adhesive layer and a release sheet on one
surface of a polybutylene terephthalate film; removing the
releasesheet<ﬂfthemaskingfilﬂu then, bonding the adhesive
laver surface of the masking film to a predetermined area
onthewiringboaxdunderanenvironmentatroomtemp@rature,
followed by thermocompression bonding:; and then, plating
the plating target area.

[0012: 2] A method for plating a wiring board
according to [11, wherein the masking film having the
adhesive laver surface having a 60 degree specular gloss
of 30% or less on the basis of JIS 7 8741

r (@) an initiz]

ee

e

1l force of 0.1 to 1.0N/25 mm, and (b) a ball tack valyue
o) 3 or less.
13

f
[0013) ta) Initial peel force



pattern having an unevenness of 25 pm or more is peeled off, and the adhesive layer is brought into
contact with the circuit pattern for bonding, thereby inhibiting entry of the plating solution and, as a
result, improving the plating 5 accuracy even in a circuit pattern having an unevenness of 25 pm or
more because of. its excellent shape flowability. [0021]In addition, by bonding a masking film having
an adhesive layer having a specific gloss provided on a polybutylene terephthalate film and having a
specific peel 10 force, the air can be inhibited fromtbeing taken into the gap at the interface of the
masking film and the wiring board. This enables to inhibit deterioration in plating accuracy such as
entry of the platidg S6lation"du€ tolexpansion ofthe ais faken &ipondhe plating treatment, ; ., g
15[0022]Further, since the lmalsrlgng ilm has good punching workability, there can be inhibited entry of
the plating solution due to peeling of the Adhesive layer ‘ofa btk datised Upers pariching nd adhesive
deposit uponipeetingoffifram the-wiring beard. Fhusyimproved produgtivity is @btained 20 and
deterloraflgn1 of plating %cpuracy |s+|nh|b|,ted_.Br|e_f Descrlptlon, of the Drawings [0023][?:|g. 1ﬁ:|g. lisa
partial plan view of 2= wiring Bdard Used for ah einbbdifentéfithe present inventian; 26[Fig: 2]Fig. 2
is a‘cross-seetionalview showing an example uncg' \pparatus for punching a masking film
into a prgdeterrr]jned pattern. Descripti%n of Rg‘ée?e{?lée %ﬂ%ﬁa‘?% [O%%]?%?%@a@iﬁg %(P&éﬂarea
(circuit pattern): 3 overlay film, 24 insulating sabstrate; A2 interval-(pitch) betwaencirsuit patterns, 5:
punching apparatus,6; pr 7: cutter blade, 8: release paper, 9: adhesive layer, 10: base
substrate, 1%%, EZ: une%?nég%iz}igo%, }ig:colp%ﬁ%%ﬁioﬁ BEst MO RF Earr§ing Ot the irivention

under the ¢ Lt : o -
¥ the conditions of Umnntemp@ratur@,eabondlngpmessure

L

of 2 kg, and a rate of 20 mm/s to obtain a test piece The

[
(]

peel force upon peeling off the polyvimide £film from the test
piece toward a 180° direction at a tensile rate of 300 mm/min
1s measured according to JIS 7 0237.
(00141 {b) Ball tack walue
According to JIS 7 0237, the ball tack value of the
15 surface of the adhesive laver at an inclined angle of 30°,
(00157 3] A method for plating a wiring board
according to [2], wherein (c) a peel force between the
release sheet and the adhesive layer of the masking film
is 0.04N/25 mm or more.
290 (00161 (c) Peel force between release sheet and
adhesive layer
A masking fihnwhichjf;Subj@ctedﬁnjneithereaheating
treatment nor an ultravioler irradiation treatment after
being manufactured is cut to have a width of 25 mm angd =a
25 length of 250 mm to obtain a test piece. The peel force when
polyethylene telephthalate of +he Lest piece is peeled off
toward a 180% direction at a tensile rate of 200 mm/min is
measured according to JIS 7 0237,
[0017] Here, the circuit pattern is formed by providing

30 a photosensitive resin layer of & liquid resist material



[0025]Hereinbelow, the best mode for carrying out a plating method and a wiring board of the present
invention 10 will specifically be described. However, the present invention is by no means limited to
the following mode. [0026][Method for plating a wiring board] In a wiring board used for a plating
method of the present invention, a circuit pattern having a height of 25 15 pm or more is formed on an
insulating substrate. Examples of the insulating substrate include synthetic resins such as
polyethylene telephthalate, polyethylene naphthalate, polyethylene, polybutylene naphthalate,
polypropylene, polyolefin, polycarbohate, triacetyl teffulose, cellophane, 20 polyimide, polyamide,
polyphenylene sulfide, polyetherimide, polyethersulfone, aromatic polyamide, liquid crystalline
polymer, polyetheriether ketanedand polysulfene; araniid-paper; insulating paper;-glass, and ceramic.
The thickness of the_insulating substrate film is 25 generally -within the range of about 4 to 250 pm.
[0027]For fA& Gifcuit pattern forméd 6 the Grisufating SUbsftate CthBrehay e employed dvethod for
forming a Gireuit,pattern; (subteactive method)yhere an upnecessary,partion of thoi’lggfsti}_/e '%yy of
the laminated plate obtained 30 by providing a conductive layer of a copper foil or the i e - 172~ on the
insulating substraté bymeans of & boritling 6ent atréduestistselectively renfoved, admeshad fer
formirg a. scircuit.pattern.(additive methc here a_conpductive material is selectively precipitated on
an ingglatirjfgég lgt]“bs(j%rélte t%f/[g‘fgo% exé\m|tI)}I]}eo,gIr)fc\féfll:-Lgl1 c%b@?e P ét}ﬁ%r?g friethod “f%reforming a circuit pattern
on an insufating-substratetusing cenductive inkratmethod-for ferming-a eirguitpattern py.after-printing
a plating resist or an eftching resist, a%latipg or etcih}ip_g treatment is performed, 10followed by peeling
the resist. [0028]THé éircuit pattern gehérally hag an‘unéveffess =1 ve metal layer wich

using the aforementioned pattern as a masking material, and

1)

continuously subjecting the exposed substrate metal laver

b

10 to soft etching with leaving the masking material and +o
a following treatment with an agueous solution (e.qg.,

developing liguid or rinse agent) containing an organic
compound having a reducing character. In addition, the

- [ o ) 1 -
unevenness oif the circult pattern means height from the

15 surrace of the insulating substrate to the surface of the
cattern.
[0018] ?urthex,bondingtheafarementionedmaskingfilm

in a predetermined place of a wiring board means bonding
in such a manner that the open portion of the masiking £ilm
20 having the open portion at the place corresponding with the
prating target area of the wiring board coincides with the

plating target area of the wiring board. The bonding is

+

. generally performed at ordinary temperature (about 23°).

[
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10019} r4d] A wirin
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board plated by a rlating method

b
&3]

according to any one of [1] to [37.
[CG020] In the present disclosure, a peel sheet of a
masking film obtained by seguentially laminatino an

adhesive layer and a peel sheet on one sur
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of about 25 to 50 pm. When the unevenness is below 25 pm, a conventional masking film can be used
sufficiently. However, when the unevenness is 25 um or more, it is difficult 15 for a conventional
masking film to follow the unevenness of the circuit pattern. Further, when the unevenness is large, the
air is easily taken upon bonding the masking film on a circuit pattern. Therefore, in a plating method of
the present invention, it is necessarytobonda specific masking 20 film on a wiring board in two stages.
(0029]Further, in order to make the masking filnT foldw-the unevenness of 25 pm or more, it is
necessary to use a polybutylene telephthalate film as a base substrate constituting the masking film in
the preseREinvenEoNnTEve. 25 polybutylenertelephthalate filmyhas,a thickness of preferably,15 to 40
pm, and, particylarly tQ%ﬁilerg hg_ving a thickness of 15 to 30 pm is preferable because of excellent
followability along a circuit pattern having‘an'uheVéress bf 255 of mokeranid fermability: of an open
portion, and 80 particularly punchingworkability, - 13:1[003Q]There is.no. ,,a{t_[i]culaez( %irpitagtionpn a
method for, manufacturing polybytylene telephthalate, and a géneral manu actu?ing’ m‘e{ﬁodf}for
example, a diréct polymerization methat 6t art Esterexeharnige method mayde employed; The 5 direct
polymerization methpd-is a-meth ere 2 polybutylene te#ﬁe hthalate precursor is formed by a direct
esterification reactitgﬁ of telephthgﬁc\%%id%aﬁgllg,yﬁbétagr‘ri]ééﬁio , %ﬁév%ﬁ By stibjecting’thé polybutylene
telephthafate prectirsof fd folyeohaersation uhder reduced 11O-pressure-to manufagture polybutylene
telephthalate.-The ester hange method is a methad where lower alkyl ester of telephthalic acid and
1,4-butan!ediol érz subje(?{')é% %gﬁ ésltgrnéxcgh%nkég rrlengc’“fign Ho'f6rind polybutyleneaelephithalate
precursof, féllowed by sabjecting:the 15 palyhutylenertelephthalate precursor o, polycondensa ion
under reg;(l)chlerJ ssyre to rggnujg\cture polybutylene telephthalate. The polybutylene telephthalate
used for the manufacture of the polybutyierie t8lephtHalate film fof abase substrate of the-present
invéhtion‘may-be manufactured 20 by anether, method. A for manufacturing a film using the
thus obtained £9I% utylene telephthalate will be desggbedg%gf’%g]e,&%%% etx%%n%?e &q%trﬂeﬁ%ﬁ for
manufacturfng a pé%%dt{/lbﬁé teléphthalaté filma thisrenis & methechforche wiring board.

This enables to 3 ibit texri i ' i
¢ inhibit detericration in plating accuracy

such as entry of the plating solution due to expansion of

A ‘ Fs h
the alr taken upon the plating treatment

. ; .
15 100227 Furth@r,51ncethenmskingfilﬁ}hasgoodpunchimg

- 1 J N - : 1 3
workability, there can be inhibited entry of the plating

scluti e ce . , .
ON(dJeEA)pceilmm;ofijeadneSJVQ layer or a bury caused

i - i
upon punching and adhesive deposit upon peeling off fronm

the wiring bhoard. Thus, improved productivity is obtained

20 and deterioration of plating dccuracy is inhibited

Brief Description of the Drawings

[ Z3 1 1 03 1
(00237 [Fig. 1] Fig. 1 is a partial plan view of 3

wird i ey i
$1ngb0arddsedjknranembodlmentof%ﬂmapresentinvent*on

25 [Fi 2] Fi g i
(Fig. 27 Fig. 2 is g Cross—sectional view showing an

example of 1 ' ]
ple of a punching apparatus for punching a masking Film

into a predetermined pattern.

Description of Reference Numersal

30 (0024 1, 2: plating target area (circuit pattern) 3:



25 manufacturing an unstretched film of a film by extrusion by, for example, a T die or inflation using a
known nucleator, a lubricant, an antiblocking agent, a stabilizer, an antistatic agent, an antifog additive,
an antioxidant, an ultraviolet absorber, a filler, a plasticizer, a colorant, 30 and the like besides the
aforementioned polybutylene - 14 - telephthalate; polyester such as polyethylene telephthalate,
polytrimethylene telephthalate, or poly(ethylene_te@h;halate | ethylene isophthalate); polycarbonate;
or the like. Though the unstretched film may 5 further be subjected to monoaxial or biaxial stretching,

an unstre&c@gd Jf:ilrn IS pj]_;elf rable gqm_,the viewpoint of unevenness followability. [0032]In addition,
polybutylénetelephttalatefiinmay be S0bjettéd th e sutaes treathient, dnd thérediaiiBe 10 employed,

for example, iadischarge: teatmentisueh as aoranadischarge treatment.or a glow. discharge
treatment; a plasma treatment; a flame treatment; an ozone treatment; an ionization active ray
treatment'such a8 & uRFabioTet ray freatifeht an‘electon-beam traatmente ora raiationols

treatment; @ayeughen treatment such pskp&%dsrggtgt@ag@gr)t, an prq%ﬂeﬂg tr?aztment, or a hairline

treatment; a chemical agent treatment; or an easily adhesive layer application réatment for the
purpose &fifprovihg adhésivermess withithe aghesive layer. 20[0033]Examples of the release sheet
constituting the masking film include paper, fabric, nonwoven fabric, metal foil, a plastic laminate of
them, and a laminate of plastics besides a plastic film and a plastic sheet, and various sheet-shaped
articles nmiayoe usedas thersubstrate:i Above 25 alln papetva plasticfilm, or a plastic sheet is
preferable 5r8g15)t2e viewpoint of a surface processabilitgrnand their cost. The material for the plastic film

L s necessany fromt theViewpoittt of SFénghs #ermakresiztahte, amdahie like. For

can be selecté
examplethereimay be 30 employed-olefin-hasedsesin coptaininga-glefin asg a monomer, - 15 -

i0 will specifically be described. However, the present
invention is by no means limited to the following mode.
[0026)] [Method for plating a wiring board]
In a wiring board used for a plating method of the
present invention, a circuit pattern having a height of 25
i5 pm or more is formed on an insulating substrate. Examples
of the insulating substrate include synthetic resins such
as polyethylene telephthalate, polyethylene naphthalate,
polyethylene, polybutylene naphthalate, polypropylene,
polyolefin, peolycarbonate, triacetyl cellulose, cellophane,
20 polyimide, polyamide, polyphenylene sulfide,
polyetherimide, polyethersulfone, aromatic polyamide,
ligquid crystalline polymer, polyether ether ketone, and
polysulfone; aramid paper; insulating paper; glass, and
ceramic. The thickness of the insulating substrate film is
25 generally within the range of about 4 to 250 um.
[0027] For the circult pattern formed on the insulating
substrate, there may be employed a method for forming a
circult pattern {(subtractive method} where an unnecessary
portionofﬁaconductivelayercﬁfthelaminatedplateobtained

30 by providing a conductive layer of a copper foil or the like



component such as polyethyelene, polypropylene, ethylene-propylene copolymer, and ethylene-vinyl
acetate copolymer; polyester such as polyethylene telephthalate; polyethylene naphthalate, and
polybutylene telephthalate; polyvinyl chloride; polyphenylene sulfide; amide based resin such as
polyamide and full aromatic polyamide; polyether ether ketone; polyimide; polyetherimide; polystyrene;
or acrylic resin. These materials may be used along.or as a combination of two or more kindsin
addition, 10 as the plastic film, there may be used either an unstretched film, a monoaxially oriented
film or a biaxi%lg/ oriented. film., These films may be laminated films of two or more film layers.

afi

Alternatively, & film whers & lubASant STcH 48 & irsft P&TAE iSddded Riag stitath be lised from the

15 viewpaiatof handleability. theugh the thickness of the afarementioned substratq is not particularly
limited, it is preferably 5 to 250 gm from the viewpoint of handleability and the like. [0034]Further, in

order to improve téledabitify: & 20 Feldase [Eyertray selforméd o1 the substrate at reguest. The
release layet can: be formed; by, forexample, BEeé)@EiBQ an Q%]Qliqgtrilonalirguiwd cogiagfkiri fluorine based

. v . 18
resin; waxes such as paraffln wax, a montan wax, and a synthetic wax; a reli]ease agen %UCh as

silicone; &nth& bindéreof agrylid 25 resimselltoserbased fesin; opa vinyl hased resin, and applying the
application Jiguid pn the sybstrate, followed by drying. Alternatively, a coated film may be formed by
applying resin such ag%luor?n% Ea%gd fesin, gﬁgénte,g%gltygi%%ne?rﬁneﬁéhwih@ PHSEUre’in, urethane

based resin80-polyotefindiased resind polyfinetionakacrylateepolyesters r 16 o 8ROXYy titanium
chelate, andrpcol jrpine on the aforementioned substrate, or a release layer may be formed by

laminating the aforeriehtioned reitvori'the Shibstfatd by @xtrision éating of thelliké. THe thickness of

the release 5 layeris-genesally withinsthe range-from-aboyt 0.1 to. about 2 pm. [%Oeog’?lﬁsrr@ adhesive
forming the adhesive layer formed on the aforementioned polybutylene telephthalate film, there may

be USed rubberiaeed Fasirk agryl Basel kesin, s10iicone based resin, or a mixture thereof. Above all,

acryl based sesin is prefergble from the Tyi%y\éggggg w er resistance and thermal resistance. An
acryl based resin obtained by copolymerizing a viny rﬁgr%g?nre? }ig%n%aa% aaIEylugr%gﬁfpeélsntﬁé?nain

componeht aA varfous Viryd nidhomers hdiing 15teefunctionahgrewp: cans be ssed; Examples of the

vinyl monomer haying an alkyl grou include (meth)acrylic acid esters each having an alkyl group
haanacamonnﬂ% eP & asklng %1im %an be used sufficiently.

However, when the unevenness is 25 umor more, it isdifficult
15 tor a conventional masking film to follow the unevenness
of the circuit pattern. Further, when the unevenness is
large, the air is easily taken upon bonding the masking film
ona clrcuit pattern. Therefore, in a plating method of the
presentinvention,ji:isnecessarytx;bondziSpecificmasking
20 film on a wiring board in two stages.
100297 Further, in order to make the masking film follow
the unevenness of 25 um or more, it is necessary to use a
polybutylene telephthalate film as a base substrate
constitutingiﬁwemasking:ﬂthnin'Uuapresent invention. The
25 polybutylene telephthalate film has a thickness of
preferably 15 to 40 um, and, particularly the film having
a thickness of 15 to 30 um is preferable because of excellent
followability along a circuit pattern having an unevenness
of 25 pum or more and tormability of an open portion, and

30 particularly punching workability.



of 1 to 18, for example, methyl (meth)acrylate, ethyl (meth)acrylate, isopropyl (meth)acrylate, lauryl 20
(meth)acrylate, butyl (meth)acrylate, hexyl (meth)acrylate, octyl (meth)acrylate, dodecyl
(meth)acrylate, and stearin (meth)acrylate. In addition, examples of the vinyl monomer having a
functional group include a vinyl monomer having a hydroxyl group, a vinyl monomer having a carboxyl
group, 25 a vinyl monomer having an amide group, & vinyl monomer having an amino group, a vinyl
monomer having an alkoxy group, and a vinyl monomer having an ethylene oxide group. [0036]Here,

examples of the vinyl monomer having a hydroxyl group include 2-hydroxyethyl (meth)acrylate, 30
2-hydroxy&)?é%?\gmeth)ac?ﬁgté?aﬁﬁ LRyarokyBut = A% L {rdthidciyiate” Exampled 8fiHeovinyl

monomerdavingza-carbaxybgreun inslude acpyilic acid pethagrylic.acid, itaconic acid, maleic acid, and
fumaric acid. Further, examples of the vinyl monomer having an amide group include
5(meth)atryfamide wﬁﬁéfwlémﬁ@m?a«:r%aﬁwi@éi Nlinethoxymethyl ¢rmet)aciylamides and n
N,Nr-methylepebis(meth)acrylamide. In.addition,.examples of the vinyl monomer having an amino
group include dimethylaminoethyl (meth)acryla eeand diet%/]?arlj%hld oe%l f&%%%&%ymw? %amples of
the vinyl monemér avinganralkoxy grouptindlideimeéthoxryetlayt (meth)aceytate ethoxyethyl

(meth)acrylate, butoxyethyl (meth)acrylate, and phenoxyethyl (meth)acrylate. Examples of the vinyl
monome#%\)?v?fn%ua%ny&ﬁﬂén(é %%8)8 %}%%%ellr?c Gdé’ 5ig%§/eﬁg 15'gly ¢t ety aeryrg L rect

methoxydiethylene glyeal {methjaesylate ~and-methexypolyethylene glysel{methyacrylate.
[0037]Further, as necessary, monomers such as styrene, chlorostyrene, a-methylstyrene, vinyl

toluene, Vinyl 26'ChiBREE Vinyt adetate At acryionitliPédhWe copolyhieriped. T003B)Tohese acrylic
resin canberadsed an tackifie such assthodine, dammar, polymerized rhodine, partially. .

hydrogenerated rhodine, ester rhodine, polyterpene resin, 25 terpene denatured body, petroleum
resit, cydidiiehtatiche résifiighensITesin Sstyrahe astny kylene resine aid: Eeubadrene-iritiene resin; a

softener; and afiller ahrequest. [0039Kn addition, when,an gerylic resin containing a hydroxy group or
a carboxyl group is used, it'is preferable

of telephthalic acid and 1,4-butanediol are subjected to
an ester exchange reactlon to form a polybutylene
telephthalate precursor, followed by subjecting the

15 polybutylene telephthalate precursor to polycondensation
under reduced pressure to manufacture polybutylene
telephthalate. The polybutylene telephthalate used for the
manufacture of the polybutylene telephthalate film for a
base substrate of the present inventicn may be manufactured

20 by another method. A method for manufacturing a film using
the thus obtained polybutylene telephthalate will be
described.
(00311 As an example of a method for manufacturing a
polybutylene telephthalate film, there is a method for

25 manufacturing an unstretched film of a film by extrusion
by,i&ﬁ:example,a’Fdiecn:inflatiomusingeaknownnucleator,
a lubricant, an antiblocking agent, a stabilizer, an
antistatic agent, an antifog additive, an antioxidant, an
ultraviolet absorber, a filler, a plasticizer, a colorant,

30 and the like besides the aforementioned polybutyvlene



30 to use a polyepoxide compound or a polyisocyanate compound - 18 - as a cross-linking agent.
Examples of the polyepoxide compound include sorbitolpolyglycidyl ether, polyglycerol polyglycidyl
ether, pentaerythritol polyglycidyl ether, diglocerol polyglycidyl ether,
triglycidyl-tris(2-hydroxyethyl)isocyanurate, glycerol polyglycidyl ether, trimethylol propane polyglycidyl
ether, resorcin glycidyl ether, neopenthylgcholdiglicidyl ether, 1,6-hexanediol diglycidyl ether,
bisphenol-S-diglycidyl ether, ethyleneglycol diglycidyl ether, polyethyleneglycol 10 diglycidyl ether, and
propyleneglycol diglycidyl ether. In addition, examples of the polyisocyanate compound include
toluylene Eﬁé&?&ﬁ%@,lﬁl-?oiumb%i§é®ﬁn§té@hn@r$ naphthyleré:¢ Bediisocyanate, o-toluylene

diisocyan [ ne dijso triphenylmethane 15triilsocyanate, tri-(p-isocyanate
phenyl)th%%%gs%%%%%pmo%pn%éth)%gfe%g@%ﬁ%ﬁﬁ/ %}s%%%}gna é%%?géét‘ﬁ;l%ﬁg diisocyanate,
trimethylliexaneméthyléne: diisoeianate isephotene/diisacyanate candstrimethylhexamethylene
diisocyan‘i%e 2,’9:[590%9;'3‘?1 Qemeéhf%@r f?r.ming the aforementioned adhesive layer, there is prepared
an adhes ve]léyer-¥orming application Tiquid Faving 4B chrtart of 36 fo 50 massde sy dissolving or
dispérsing thecaferententieneshadhesive, eocress:linking-agept-used-at request, an prganic garnd/or 25
inorganic particle, and various additives, for example, a surfactant, a lubricant, a stabilizer, and a
viscosity adjusterinan‘dppropriate’doivent. Next tHerdthesiVe fyei-forming aipplication kiglid

prepared,above: israpplied-onto m@a@{g@m@d@ﬂoned release sheet and dried, and the 30 base
substrate is laminated and pressure-bonded. - 19 - Alternatively, the liquid is applied onto the base

substrate latd tribd, and the feicaise shaet istaminatedlandepressure bohddd:todorm themagdhesive

layer. It i,desiraple o form an adhegive layer having a thickness of 5 to 50 pm. When the thickness is
smaller than this rlgnge, followability along the circﬁ%’%ﬁé}r{ﬁ%’ete‘zrli%ététs}? %PE& it Tediffiedit to inhibit the

entry of the plating: solufiom, whichmiay,cause detederation:ie platiag aceuragy: When the,thickness is

larger th%nj. tQLs rarrl%eé |tceasg¥ causes insufficient dgrggng 10 and insufficient cross-linking in a solvent

< 5 -Sind aT4GetanfcUnt 8fan adhesive Baused,

type adhesive. As a resuﬁ,eproaqlfjcrt]ionargteaisgl WEr

which tends«e beardisadyantagenin preductivity-and cost. Further, when.a masking film is produced in
a rolled state, protrusion of starch on the side 15 face of the film tends to be caused by wrapping
around tHe"Wrapping Toré Gtis Preferablys fSeREm Suftherpreferablyul0-to:80ipmm fromrthe viewpoint

of plating-acelkagy n:, an electron-beam Lreatment, or a radiation

15 treatment; a roughen treatment such as a sand mar Treatment,
an anchoring treatment, or a hairline treatment; a chemical
agent treatment; or an easily adhesive layer application
treatment for the purpose of improving adhesiveness with
the adhesive layer.

20 [0033] Examples of the release sheet constituting the
masking film include paper, fabric, nonwoven fabric, metal
foil, a plastic laminate of then, and a laminate of plastics
besides a plastic film and a plastic sheet, and various
sheet-shaped articles may be used as the substrate. Above

25 all, paper, a plastic film, or a plastic sheet is preferable
from the viewpoint of a surface processability and their
cost. The material for the plastic film can be selected as
necessary from the viewpoint of strength, thermal
resistance, and the like. For example, there may be

30 employedoiefinbasedresincontaininga-olefinaseamonomer



and productivity. [00411Regarding the surface glossiness of the adhesive 20 layer of the
aforementioned polybutylene telephthalate film constituting the masking film provided at request on the
surface-treated face, the 60 specular gloss is preferably 30% or less. When the 60 specular gloss is
above 30%, in the case that the air is taken into the gap between the 25 adhesive layer and the
adhesion target article such as a substrate, the girﬁmis not to be discharged outside the substrate in
bonding by the following thermocompression bonding. As a result, the air taken into the gap expands
at plating temperature upon the plating treatment, and 30 therefore, uplift or exfoliation tends to be

caused inTAE'E 20% hraskihg il 3T HePlatmgsofdin @ntebrdry area mut torbe, plated by the uplift or
exfoliation; @ng the-entry-tendsite cause deterigration in plating accuracy and contamination on the
substrate. Also for inhibiting the air 5 fl‘Ol’gl) beirg%ﬁ taken up?n %%ﬁﬁ%etﬂgﬁaéﬂ%g fift, 58 pFeferably
25% or leS§ patticifarly preterably 20% ordeds. [00421Asaemethoe for adjusting:the £0.spegular gloss

to be 30%.0rl thad ita e selected from the methods including a method using a
release s gejf %%?/ﬁnﬁﬁ% %%sp%%%géér‘?a%%bcrgdgﬁﬁle% ; S&ryati%% pYoce8&ing usimg altrbr havig a specific

shape, a sandvmach tréataient; and a chemicabagent treatmest: However, amethodusing.a release
sheet is p;%fgaable frocrr%ghe viev&oint of productivity and specular gloss adjustability. 15[0043]As the
e'Method USHG ATeldase Shibel, afsheBehabihgiinbvenneds on the surface

I ns
release sheet used for

thereof isiused among thecaferementioned;release, sheets, At HE%?E%H% order fo.control 60 specular
gloss of the adhesive layer to be 30% or less, the surface of the release 20 sheet preferably has

unevenné&s having BcEhterfiie Avéragé fotghness (RA)of 25 uat ormere amdian ineverness
average intesvad of 1.9 ram oF less. {Q044]When tg}g(gegﬁasng sheel surface has a center line average

roughness (Ra) of below 2.5 pm or when the unevenness 25 average interval'isa %%éti.‘b%m, the
contact afea Witk thé adhidsiort takget drtiele inoreases; whichi makes the maskingfilm easilytake the

ahmMengkamﬁsgn%ggggggg¥¥g oriented film or a biaxially oriented

film. These films may be laminated films of two or more film
layers. Alternatively, a film where a lubricant such as an
inert particle is added may suitably be used from the

15 viewpoint of nhandleability. Though the thickness of the
aforementioned substrate is not particularly limited, it
ispr@ferablyEEtOZSO}ﬂafromtheviewpointcﬂfhandl@ability
and the like.
(00347 Fuarther, in order to improve releasability, a

20 release layer may be formed cn the substrate at request.
The release layer can be formed by, for example, preparing
an application liguid containing fluorine based resin:
waxes such as paraffin wax, a montan wax, and a synthetic
wax;a&releaseagentEnxﬂlassilicone;andeabindercﬁfacrylic

25 resin, cellulose based resin, or a vinyl based resin and
applying the application liguid on the substrate, followed
by drying. Alternatively, a coated film may be formed by
applying resin such as fluorine based resin, silicone,
polysiloxane, melamine based resin, urethane based resin,

30 polyolefinbasedresin,poiyfunctionalacrylate,polyester



and, as a result, laminate becomes insufficient, which is not preferable. The preferable ranges of the
center line 30 average roughness (Ra) and the unevenness average interval - 21 - are 2.6 to 3.0 pm
and 1.0 mm or less, respectively in view of ease for air-taking, [0045]In a. method using a release
sheet, an adhesive layer is formed on the uneven surface of the release sheet having such a surface,
and a polybutylenetelephthalate film is laminated qny a_surface on the opposite side to the release
sheet to obtain a masking film. At this time, the unevenness of the release sheet surface is transcribed
on the adgﬁsi\}/ie Iay%rj.stuggfag%}no %%aiﬂ an adhesive Iag%r having a 60 10specular gloss of 30% or less.
[00461In Additior, the masking film where ah adREsivE layeris form&d ot fie base substrate

preferably. has-aminitial peet foreeiok0.1 40 3. 0N/25mm-Whensit is bejaw this range, @dhesion to a
wiring bo%rd having a circuit 15 pattern thereon at room temperature i1s small to serve as a cause of

difficult workabiity: While, Whér it i dbove tRis Tange AdREsién istoostrongtheteby foweéring
removability: Asasresultcis becomes diffigult to reattach the masking, film.to the adhesign target article

Withgut any 20 damage. When the masking film is bonded at room temperature, wetting proceeds to
make the'malkirg fiffn tdeke it easilyt thereby laninatederidssto bevinsuffitient by thesair-taking. It is
particularly Elrﬁf_erably 0.4 to 0.6N/25mm from the viewpoints of working efficiency, product yield, and

25 product quality improvement. [0047]Further, in the adhesive layer constituting the masking film
used in alglating Imethod b thé: present mventidn itis preferable dhat adhesive Jayerssyfacehas a ball
tack valug of 3 0 less measured i accardance with 30J1S 2 0237. When the balltack value is above
3, since - ' phthalate film,

there may be used rubber based resin, acryl based resin,

10 silicone based resin, or a mixture thereof. Above all,
acxylbasedz%%ﬁjzispreferablefromﬂﬁueviewpoint<3fweather
resistance and thermal resistance. An acryl based resin
obtained by copolymerizing a vinyl monomer having an alkyl
groupem;themaincompon@ntandvariousvinylmonomershaving

15 a functional group c¢an be used. Examples of the vinyl
monomer having an alkyl group include (meth)acrylic acid
esters each having an alkyl group having a carbon number
of 1 to 18, for example, methyl {meth)acrylate, ethyl
{meth)acrylate, isopropyl (meth)acrylate, lauryl

20 (metb}acrylate,butyl(Hﬁth)acrylat@,hexyl(meth)acryiate,
octyl (methjacrylate, dodecyl (meth)acrylate, and stearin
(meth)acrylate. 1In addition, examples of the vinyl monomer
having a functional group include a vinyl monomer having
a hydroxyl group, a vinyl monomer having a carboxyl group,

25 avinyl moncmer having an amide group, a vinyl monomer having
an amino group, a vinyl monomer having an alkoxy group, and
a vinyl monomer having an ethylene oxide group.

[C03¢&1 Here, examples of the vinyl monomer having a
hydroxyl group include Z-hydroxyethyl {meth)acrylate,

30 2-hydroxypropyl {meth)acrylate, and Z2-hydroxybutyl



- 22 - wetting proceeds when the masking film is bonded at room temperature, it is not preferable
because it is difficult to inhibit the masking film from taking the air therein, When the masking film is
bonded to the adhesion target 5 article by thermocompression bonding with the air being taken
between them, the air is not released, and, as a result, uplift is caused in the masking portion by the
insufficient laminate or by expansion of the air by the heating upon the plating treatment to cause
deterioration in plating 10accuracy, which is not preferable. [0048]In a plating method of the present
invention,(%\g_@%ﬁrem%nt' ‘Qﬁ% ma iné%il IS bonded to the areas other than the plating target area of
the circuit pattern. The masking film has anpef portion in'a PesitidHabTFespontint to e plating

target aressas-necesdsaty: Asga method fer farming the open portign.the mefhodmay, suifablybe
selected from the methods such as a method where a masking film is subjected to punching, a method

where a hadkingfil i€ Edtbut By & Tufterst thk liket8nd &Tirethod iieré the Bortiem 20 is burnt off
by a lase, Theuah-punching is preferablefram the viewpoints.of praductivity. %ﬂ% cogt. punghing had a
s

difficult side because a polybutylene telephthalate film is used as the basesubstrate as the masking
film tsed A fel présent invBrtion frofT the Menpoints sfunevenness 25 flowability of the circuit pattern

and dimepsign @@Qi%@g ihe hea ggg§1§_alrﬁg{:§1§re,én order to improve the punching workability

even when a polybutylene telephthalate film is segfllt iS bre?enr%ble to set the peel force between the

adhesivellayer and tHewéleaséd shelt eonstituting then30imasking film 4a 0.04N/25mm:0f mose. When
the peel foojpce i% - 23.- below 0.04N/25mm, through there is no problem as a masking film, a defect in

appearance of a punched end tace portionor-a Burf' is callsétPbyPthe WetetibratiBhlth punching

workabilityite causeiproblems improduetivity, aad:plating 5 ageusacy; which is.not preferable. [0049]A
method for forming an ogerg_ portion corresponding with the plating target area of the masking film by
puhChing' Wil b8 teScrbed bR the bASI¥ 6 Fig. 2 Thelbunehing Appratos s hak apress means 6, a

cutter bladed0.%; apd a.die 11, (.‘Agimggkig}ggfglg}o@ggtt%tj)e die.11, and gtlglc%%ter blade 7 is pressed
rtion

into the masking film by the press means 6, thereby forming an open po yﬁ%ﬁe cutter blade 7. The
masking filri iB*cofstititéd 6f'a basesubsiratecl0, am bdhesiverayer Onarnicha seleasepaper 8.

Besides the 15 methad ngﬂe unching is performed from the base substrate 10 side with the
cutter blade 75§?s'howng?# Fig. 2, t%efeegé garﬁ(%ﬁécf (2) Whg‘?]é{ tHeFmasking filrh f€diggddéd contrarily to

Fig. 2 to pancinfrom trerelease papert8: Feurther, tere maydheemployeda method(3) where
puy%(hin ?O is(pfrfz%etdh igh Igmlj'nating a cushion material or the like Qetween the die 11 and the
masking il (Dase sUbstrate 10 6 felease Baper Bf ‘O thése! e tfetiod (9 Is preferable from the
viewpoint okpunchiog aoeiiracy (less ogeurrence oha bur gt pesling of the aghesive layer).
(meth)acrylate.
{00377 Further, as necessary, monomers such as styvrene,
chlorostyrene, d-methylstyrene, vinyl toluene, vinyl

20 chloride, vinyl acetate, and acryleonitril can be
copolymerizad.

100387 To these acrylic resin can be added an tackifier
such as rhodine, dammar, polymerized rhodine, partially
hydrogenerated rhodine, ester rhodine, polyterpene resin,

25 terpene denatured body, petroleum resin, cyclopentadiene
resin, phenol resin, styrene resin, xylene resin, and
coumarone-indene resin; a softener; anda filler at request.
(0039] In addition, when an acrylic resin containing a
hydroxyl group or a carboxyl group is used, it is preferable

" N . .
30 to use a polyvepoxide compound or a polyisocyanate compound



25[0050]In a plating method of the present invention, thermocompression bonding is necessary after
bonding the aforementioned masking film in a predetermined position of the wiring board. As a method
for bonding in a predetermined position, the operator may bond it manually or use a bonding - 24 - be
temperature upon operation, for example, ordinary temperature (about 23C), where a masking film can
be bonded to a wiring board. By the operation., poii ioning of the wiring board and the masking film
can be performed precisely. 5[0051]In addition, the thermocompression bonding performed after the
aforementioned bonding is preferably performed by the use of a bonding machine such as a laminator
having a pair 6f lamiRatig roffste sibeehE wirikgBaard having a rrasking filne bondeddhereto at

thermocompression 40; ing.te ture; T hermocompression bondjng conditions may
oS bondingdempesatuis; Though thedhery I

suitably be selected in accordance with properties of the mas ing?i m ?ortje%(s)e“c}f i Sr%FeC?éble to set
the heatirgconditioir fo-B0to A1RDE andithe: pressurizhtion:condition $a;200:to-2000kRa,kecause the 15

masking fiim.can fallow-ev yé;e Jnevenness of a circuit board having a height of 25 pm or more.
When the he%cting COI’]ditiOEIs]E}S eﬂo%%ﬁ%ﬁlov%bi f?yrbecomes insufficient to cause generation of entry

of thé plating: solutionand tetefioration iniplatingsaceyracy. AWhenit isaboxe 1 G 20,starch exudes
from an eng facelof the 0 en Q?_O[tion of the masking film, and the exuding starch may remain on the
adhesion targetarticle. T addition, Wher IHESpresstiizalich Eohriois beibw 200k as follewability

easily becomes:insuffigientde make-the dnhibitian gkthe 25 €niry of the;plating solution difficult, thereby
causing deterioration in plating accuracy. When it is abov% 2(80 kPa, star%hrggu&%%‘?rg%%% 'ehd face

of the open portiGiGftRE riasking fill] ahe tHe Exutding starérs mag remaifi od thel adhesion target

article. Inagddition, thoygh the_30;thermocompgressi onding rate of.about 1 m/minis - 25 -
sufficient, the rate can s%itably be gdjusted rg"nggtﬁgé/c?nggé}n%gf’th%or%é(s%%rtl%}#rﬁ AR thEC

thethocofrpiessivhbondird: §0052]THus T by subjecting theatiringdbbard; haying the-masking, film
bonded thergto.to plating, ing target area can be plated. As the plating method at this time,
non-electrolyte plating o% E{tlge% rcﬁ%astin%agcér:h be gr%pl%§/5§ ThaHoh el &R e pidting s Bufiethod

where métalis rdduced By asreducingaagent svithoutapplyingra-current 9n 19 asurfage af.q metal or a
non-meta},{ or %Pr?thLoeanf pﬁecj;p_itaging on the surface of the plate target material by substitufion of a
metal. Electfoplating is & method Usihg anteléctrotherical teactibf Wherkigrecipitation isscaused by

direct curent ielectrolysis with thesplatedargst, - + ¢ |, triphenylmethane

15 triisocyanate, tri-{p-isccyanate phenyl)thiophosphite,
polymethylene polyphenyl isocyanate, hexamethylene
diisocyanate, trimethylhexanemethylene dilsocianate,
isophorone diisocyanate, and trimethylhexamethylene
diisocyanate,

20 (00401 As a method for forming the aforementioned
adhesive laver, there is prepared an adhesive layer-forming
application liquid having a solid content cf 20 to 50 masss
by dissolving or dispersing the aforementioned adhesive,
a cross-linking agent used at request, an organic and/or

25 inerganic particle, and various additives, for example, a
surfactant, a lubricant, a stabilizer, and a viscosity
adjuster in an appropriate solvent. Next, the adhesive
layer~forming application ligquid prepared above is applied
onto the aforementioned release sheet and dried, and the

30 Dbase substrate is laminated and Pressure-bonded.



15 material as the cathode in an electrolyte solution containing metal ion for plating to cause discharge
of the metal ion on the surface of the plate target material as the cathode. Regarding the plating seed
used in these plating methods, examples of the plating seed for 20 non-electrolyte plating include gold
plating, nickel plating, tin plating, nickel-gold plating, nickel-boron plating, nickel-boron-tungsten
plating, nickel-teflon plating, nickel-phosphorous p@ting, nickel-chrome plating,
nickel-iron-phosphorous plating, palladium plating, silver 25 plating, nickel-palladium plating,
nickel-sil\ﬁﬂplatin%, nickel-palladium-gold plating and the like. In the case of electroplating, examples
include copper plating, hickér platifig: CHFSMTE pratgPZine plating Ctif pfatiiys Read Bating: §6id plating,
silver plating; platinem plating, 89 copper-zineplating, copperrtinplating - lead-tinplating, .;,26.- tin-zinc
alloy plating, tin-cobalt alloy plating, tin-silver plating, zinc-nickel alloy plating, and iron-nickel alloy
plating. [GU53FIhOugR platid is performéd after thé wiraskingB-filristsuntied directlycorf thetinsulating
substrate.in t%@{g_@m@@t@g@degja%@vmg@ogz besides the plating, a ptl%tlr%treuar'%rpeng A@?}é be
performed in a desired area by bonding a masking film on a circuit pattern or a coverlay after an
insufating-matefialisush as a covertayHfilm ¢s710 bendetona aircuiy pattefn by means ofian,adhesive
at request.; N xt,%@le present iri\¥entiontwill Qe@pescrib.ed by However, the present invention is by no

means these Examples. With regard to the masking films i Exampies and Comparative'Bxamples,

nine items ofisubstraite elasticmodylusintthe 0C.atmespheres heating shrinkageratio .20.adhesive
layer surface glossiness, initial peel force, ball tack, peel force between the release sheet and the

adhesiveayer, ‘oontiability folidwabifty, dhd piating ‘sdfition efifry Staid fefd rhedsiredby the
following metheds -{6R56Bubstrate glastic medwlus (PaLin 99€ : ncufficient ar ying

10 and insufficient cross-linking in a solvent type adhesive.
As a result, production rate is lowered, and a large amount
of an adhesive is used, which tends to be a disadvantage
in productivity and cost. Further, when a masking film is

procduced in a rolled state, protrusion of starch on the side

ot
(@)

face of the film tends to be caused by wrapping around the
wrapping core. It is preferably 5 to 50 Hm, further
praferably 10 to 30gnnfronlthe'viewpointcﬂfplating'accuracy
and productivity.
[0041] Regarding the surface glossiness of the adhesive
20 layercﬁftheaforementionedpolybutylenetelephthalatefilm
constituting the masking film provided at request on the
surface~treated face, the 60° specular gloss is preferably
30% or less. When the 60° specular gloss is above 30%, in
the case that the air is taken into the gap between the
25 adhesive layer and the adhesion target article such as a
substrate, the air tends not to be discharged outside the
substrate in bonding by the following thermocompression
bonding. As a result, the air taken into the gap expands
at plating temperature upon the plating treatment, and

30 therefore, uplift or exfoliation tends to be caused in the



25 atmosphere) The elastic modulus (Pa) at 90C was measured. Specifically, a sample having a width
of 3.0 mm and a length of 15.0 mm of a base substrate having no adhesive layer thereon was
manufactured. One end portion in the - 27 - chuck, and the other end portion of the sample was held
by amovable chuck, and measurement was performed with applying a load of -1.0g to under each set
temperature condition by a TMA tensile mode method_using TMA4000S (produced by 5 MAC Science
Company Ltd.). The temperature rise rate upon measurement was 5C/min., and the measurement

atmosphere was the gi_r ftmos ere.éQOS?l Heating shrinkage ratio) In accordance with CISC2318, a

masking film subjected 10 to neither & heating trEAtmant (o afi UltFavidlétirradistontreatrent after

manufactueing waseetit to; have awidth of 20:mavand a lengthrof 150, and the release sheet was
peeled off to obtain a test piece. Reference points were marked in the central portion of the test piece

15 at an intervi4l Of &bStit 166 it And thentthe kst pised was hufig inva thefnostatic chamber whose
temperaturerwas-kept at CoAfter, the test piege was heated for 30, minufes, if was, taken out and left

at room temperature for 30 minutes, followed by measuring the distance between'the reference 20
points with*2 Ealipéi (podutsame: Digimatie Caliger produved: byt Mitutdyd €prporation) to calculate
the heating shrinkage ratia; from the following formula: eating shrinkage rafig (%) = [(Test piece
length berore heating -gfll'est piece length fﬁagf ﬁég’t}ln%?f ré/sp prlegc%e g%%’h%éf’o%‘héﬁtﬁﬁ]’ N 100
[0058](AdHEsielayer sufface glessiness)inaceardance wishJiS: Za8r4 L, the eleaseshegtwas

peeled off frohn thgdrgakir}g tjlm with a handy glossimeter (product name: PG-1M produced by

d (¢
Nippon Denshoku Industfies 36C3., Ltd) o meastre thé 66 Speculariffosscor etadhesivem

the methods including a method using a release sheet having

1a a specific surface roughness, surface processing using a
roll having a specific shape, a sand mad treatment, and a
chemlcal agent treatment. However, a method using a relecase
sheet is preferable from the viewpoint of productivity and
specular gloss adjustability.

15 [0043] As the release sheet used for the method using
a release sheet, a sheet having unevenness on the surface
thereof is used among the aforementioned release sheets.
At thisg time, in order to control 60° specular gloss of the
adhesive laver to be 30% or less, the surface of the release

20 sheet preferably has unevenness having a centerline average
roughness (Ra) of 2.5 um or more and an unevenness average
interval of 1.0 mm or less.

(00447 When the release sheet surface has a center line
average roughness (Ra) of below 2.5 um or when the unevenness

25 average interval is above 1.0 mm, the contact area with the
adhesion target article increases, which makes the masking
film easily take the air when the masking film is bonded,
and, as a result, laminate becomes insufficient, which is
not preferable. The preferable ranges of the center line

30 average roughness (Ra) and the unevenness average interval



- 28 - layer surface. [0059](Initial peelforce) A masking film subjected to neither a heating
treatment nor an ultraviolet irradiation treatment after 5 manufacturing was cut to obtain a test piece
having a width of 25 mm and a length of 250 mm. To the test piece, a polyimide film (trade name:
Kapton 100V produced by DU PONT-TORAY CO, LTD.) having a thickness of 25 pm was pressure
bonded at room temperature by reciprocating a rubber roller 10 twice under the conditions of a
bonding pressure force of 2 kg and a rate of 20 mrh/s o obtain a test piece. The peel force upon
peeling off the polyimide film from the test piece at a tensile rate of 300 mm/min in the 180 direction
was measuFéd im-dccbfdance with A8 F G237, 18[0060i(Balktacke s r <Theibed tackivalue ofan
adhesive Jayer.surface at.an ip]gliq{acfrim wof 30 was measured in accordance with JIS Z 0237.
[0061](Peel force between release sheet and adhesive 20layer) A masking film subjected to
neither a héatihg treatmentnor anatraviblet sriadiationrtreatment after manufastusing was gut to

obtain a test piece.having a width o mm and a length o rum. The peel force upon peeling
btai est.pi h r’&n{gr ' %nf dal h of 250 Th | f ling 25

off the basé Substrate from the test piecs at atérsiieTate dt 360 Mminif i theeTBodifdefic-was

measured:imacoardance withJlS 202372 [0062}Bandability) e ne + An:pRenREroN(A-1.5mm) of
Reference Numeral 13 of 30Fig. 1 was formed in a masking film subjected to neither - 29 - a heating
treatment'ror 1 UIFAviGIet ftFadiafibit tréatmént &t mamFacilinng byla autértiaifes Nextsafter the

manual berdiag iR sUSh 8Jmanaeh Inaj the ppen portion maiches the plating larget area by the use of
two 5 wiring boards, one of them having an unevenness pattern of 30 pm and the other%aving an

unevennéss patters of 56 pm, & 28Cehvirermment thermoeompiessionibariding. was perfarmed by
fhe use of a jaminaler (ASL24NH. AKadggd by Sppar Setpordfion). it e Japingting ol having 2

10 specular gloss of 30% or less.
(00467 In addition, the masking film where an adhesive
layer is formed on the base substrate preferably has an
initial peel force of 0.1 to 1.0N/25mm. When it is below
this range, adhesion to a wiring board having a circuit

L5 pattern thereon at room temperature is small to serve as
a cause of difficult workability, while, when it is above
this range, adhesion is too strong, thereby lowering
removability. As aresult, it becomes difficult to reattach
the masking film to the adhesion target article without any

20 damage. When the masking film is bonded at room temperature,
wetting proceeds tomake themaking film take the air easily,
thereby laminate tends to be insufficient by the air-taking.
It is particularly preferably 0.4 to 0.6N/25mm from the
viewpoints of working efficiency, product yield, and

25 product gquality improvement.
[(0047) Further, in the adhesive layer constituting the
masking film used in a plating method of the present
invention, it is preferable that adhesive layer surface has

. )
a ball tack value of 3 or less measured in accordance with

30 JIS Z 0237. When the kall tack value is above 3, since



10 temperature of 90C, a pressure of 500kPa, and a transport (thermocompression bonding) rate of 1
m/min. to pressure bond a masking film to the wiring board. The state of taking the air at this time was
visually observed and evaluated by the following standards. 15Good: no air-taking (bubble) found Bad:
air-taking (bubbles) found [0063](Followability) A masking film subjected to neither a heating
treatment nor an ultraviolet irradiation treatment after 20 manufacturing was thermocompression
bonded to each wiring board having 30 pm or 50 &ﬁ in the same manner as (bondability) described
above. With respect to the Reference Numeral 12 [a depth of 30 or 50 pm and a bottom area of 18=2
(3mm k 6HfiMT 6 g PE&TRIS difne’’ Bisservdtion28 wastperféimed dt<25:folddmagnificatiorusing a
microsco e: VH-8000 prod by Keyence Carporation), to obtain the ratio of the
contact a?é%%%ggg:? to \t{Pie b%%toﬁggtré%a?%%fhxérl?geﬁgr%n{@g %r%sé?al 12 ot Fig. ﬁg;ﬁ%?fh%et
thermocohtpréssionbonding=Thevatuenof the followabitity 3894 cantie-obiained frem the,following
formula. 7895 F%iogvabt_iilig/k 0/?1) - [((agorﬂtact.area: mm2) / 18 mm2] x 100 [0064](Plating solution entry
state) A masking filth subjected fo Reither & RBatnG treatnidnt ndF & dliravioletiFagiation
treatinentafter 5 manufacturingwasthermesempression Horded,to each witing boardhaying 30 pm or
50 pm in the same manner as described above. The wiring board was immersed in a non-electrolyte
nickel platifid §uRGIe Soition thth composttion: 25 b/E Bt Rigket Sulfated30°giLaoF Sotlidr ,
hydrophosghiter and 30-10,g/A-of sodiym acetate)-having,a temperature, of 90C for 20 minutes for
plating with nickel, and a plating treatment was performed by washing with tap water to obtain a wiring
board. The@htryot platingtsolGtionm theasiring board at thistime waswdsually: observed ane
evaluatedh by the15fallowing standaids. ., ,Ggod: o entry of plating solutio in masked portion
present Bad: entry of plating solution in masked portion present -

¢ accuracy, which is not preferable.

[0048] Inaplating method of the present invention, the
aforementioned masking film is bonded to the areas other
than the plating target area of the circuit pattern. The

masking f£ilm has an open portion in a position corresponding

()1

to the plating target area as necessary. As a2 method for
forming the open portion, the methodmay suitably be selected
from the methods such as a method where a masking film is
subjected to punching, a method where a masking f£ilm is cut
out by a cutter or the like, and & method where the portion
20 is burnt off by a laser. Though punching is preferabie from
the viewpoints of productivity and cost, punching had a
difficult side because a polybutylene telephthalate film
is used as the base substrate as the masking film used in
the present invention from the viewpoints of unevenness
25  flowability of the circuit pattern and dimension stability
in the heating step. Therefore, in order to improve the
punchingworkabilityevenwheneapolybutylenetelephthaiate
film is used, it is preferable to set the peel force between
the adhesive layer and the release sheet constituting the

30 masking film to 0.04N/25mm or more. When the peel force is



20[0065]In Example and Comparative Example, the following polymer (A component) and
cross-linking agent (B component) were used. [0066](A-1 component) It is an acrylic copolymer having
a weight-average 25 molecular weight of 300,000 and a glass-transition temperature of -10C. As
constituent monomers, butyl acrylate, methyl acrylate, vinyl acetate, and 2-hydroxylethyl methacrylate
were contained, and the constitution mass ratio was_40:15:37:8. The acrylic 30 copolymer had a
hydroxyl value of 35 mgKOH/g. - 31 - [0067](A-2 ¢ 3ﬁnﬁonent) It is an acrylic copolymer having a
weight-average maolecular weight of 300,000 and a glass-transition temperature of -33C. As

constituerit ohdnters, Blityt BREtylIate! Arethyt deRate, vinylnaeetate ahd 2-hydraxylethyli n g
methacrylate;werecontained, apd the, constitution mass rafio was 68:5:20:7. . The acrylic copolymer
had a hydroxyl value of 30 mgKOH/g?.)E)O68](A-3 compoanié%%\ll%ﬁeisg an %gryﬁg 8§pc§i rﬁé:rhhg)a{?/ing a
weight-avéfage nislécular veight of-390,000:ard alglass:transitiohdemperatuse, ef-42G. 2-ethylhexyl

acrylate, yjnyl acetate, and 2-hydroxylethyl methacrylate were contained, and the constitution mass
ratio was 64:35:1. The a rylic cgﬁiofyéﬁﬁerg I%g;t])a%eéﬂ f%/dlrgxﬁ V8RuE OF & FigkOHg 0068 kA2

componeatycuracy, which is not preferable.
[00497 A method for forming an open portion
corresponding with the plating target area of the masking
film by punching will be described on the basis of Fig. 2.
The punching apparatus 5 has a press means 6, a cutter blade

10 7, and a die 11. A masking film is put on the die 11, and
the cutter blade 7 is pressed into the masking film by the
press means 6, thereby forming an open portion by the cutter
hlade 7, Themaskingfilmis<xnwtitutedofzzbasesubstrate
10, an adhesive layer 9, and a release paper 8. Besides the

15 method (1) where punching is performed from the base
substrate 10 side with the cutter blade 7 as shown in Fig.
2, there is a method (2) where the masking film is disposed
contrarily to Fig. 2 to punch from fhe relesse paper 8,
Further, there may be employed a method (3) where punching

20 is performed with laminating a cushion material or the iike
between the die 11 and the masking film (base substrate 10
or release paper 8). OFf these, the method (1) 1s preferable
from the viewpoint of punching accuracy {less occcurrence
of a burr or peeling of the adhesive layer) .

25 [C050] In a plating method of the present invention,
thermocompression bonding is necessary after bonding the
aforementioned masking film in a predetermined position of
the wiring board. Asaamethodforbondingjjlapredetermined
position, the operator may bond it manually or use a bonding

30 machine such as a laminator. The bonding temperature may



It is an acrylic copolymer having a weight-average molecular weight of 700,000 and a glass-transition
temperature of 15C. As constituent monomers, ethyl 20 acrylate, methyl acrylate, methyl methacrylate,
2-hydroxyethyl methacrylate, and acrylonitrile were contained, and the constitution mass ratio was
43.7:25:20:1.3:10. The acrylic copolymer had a hydroxyl value of 6 mgKOH/g. 25[0070](B-1
component) It is an isocyanate based cross-linking agent, and its constituent component is a
tolylene-di-isocyanate TMP (trimethylolpropane) adduct type, and the content of NCO is 18%.
30[0071](Example 1) - 32 - There were added 100 parts by mass of A-1 component as the
adhesive €6mpGAENE Braits by Hiass oF B2E edmponentastthe crossdiaking agentangd 158 parts by

mass of mixed,solvent where, methylethyl-ketone and toluene were mixed 5 together at amass ratio of
1:1. They we%r% stirred and mixed 10 p”repalrse"an aghre%i\?eq?y“é}rq-%or%%?%gliﬁbI?caa%o}ﬁeﬁqkﬁﬁbnﬁjﬁ%g a solid
content of-abcut 40%:[0072]Nextilan adhesivelayeravasformed by-applying.the adhesive, -

layer-forming.application liquid by an 10 ordinary method to have a thickness of 10 pm on a release
sheet having a EShpéc([%noeas.g Cci)fal%ab%r%eaﬁn& St})%\fﬁ%ydpéi%rﬁﬁﬁg ArEldseqayEt dfarsicbhe based resin
on one surface df a substrate having a palyethylene resinlayer-qn-hoth the surfaces.of 8 piece of
paper with a center line average 15roughness (Pa) of a release layer surface of 2.6 pm, an uneven

surface having an URevenness averagetinte ARG 16 it Andarpeeltorces(adhesionmethod of
ORIBINEBRS-81#(-praghiced Dy, sumikaKakoyshi Co., Lid,) of 2 %i[ilccq,rlle&}bsa%e_dL {_%%sin of 110 N/m,
y elepht

followed by drying. Next, one surface of 20 an unstretched polybutylene t halate ﬂl?ntﬁgving a
thickness 6t 25 pmavas subjetted: thid édrdnatreatrent; aneithe treatedhsurtaceiand the:adhesive

ayer wers Jayinated snddhariecompressign bended ysing ASL24NL4, under condiions of 40C, 350
10 bonding temperature. Thougb_the‘thermocompressiom.bonding
conditions may sultably be selected in accordance with
properties of the masking £ilm to be used, 1t is preferable
to set the heating condition to B0 to 1209 and the
pressurization condition to 200 teo 2000kPa because the
15 masking film can follow even the unevenness of a circuit
board having a height of 25 Hm or more. When the heating
condition is belcow 80°C, flowability becomes insufficient
to cause generation of entry of the plating solution and
deterioration in plating accuracy. When it is above i240°c,
20 starch exudes from an end face of the open portion of the
masking £ilm, and the exuding starch may remain on the
adhesion target article. 1In addition, when the
pressurization condition is below 200kPa, followability
casily becomes insufficient to make the inhibition of the
<5 entry of the plating solution difficult, thereby causing
deteriorationzmlplatingaccuracy. Whenit:&saboveZOOOkPa,
starch exudes from an end face of the open portion of the
masking film, and the exuding starch may remain on the
adhesion target article. In addition, though the

30 thermocompression bonding rate of about 1 m/min is



25 by storing for maturation at 35C for one week to obtain a masking film. The adhesive layer surface
had a 60 specular gloss of 11%. At this time, the initial peel force was 0.9N/25mm, the ball tack value
was 2 or less, the peel force between the release sheet and the adhesive layer was 30 0.07N/25mm.
The other properties of the masking film - 33 - obtained above and evaluation on the state of entry of
the plating solution are shown in Tables 1 to 3. [00/3](Comparative Example 1) There were
manufactured a masking film and a wiring 5 board using the masking film in the same manner as in
Example elgcl:_ept that a vinyl chloride film was used in place of the unstretched polybutylene

telephthaiate canstitiliig thehiasking il 10 ERampia A2 Yhé Sdisdive Tdyer strfat hal% 600

specular glossief:-11%. Atthistime; shednitigl 10 peel feree was 0-9NR25mm, the.ball tack,value was 2
or less, the peel force between the release sheet and the adhesive layer was 0.07N/25mm. Evaluation
of the propeitiesdfthe masking film and the wiring board is shown in Table 1. [0074](Comparative

Example 2) 35Fhere were manyfaclured 3 raaskingdilm and,a wiring hoatd. using fhe masking fim in
the same manner as in Example 1 except that a biaxially stretched polyethylene telear%halate film was
usedin plate lof the dristreétched polybutyieneitelephthalaté filmpcorstituting atie. maskiag 26 film in
Example he adhesjve layer surface had a 60 specular gloss of 11%. At this time, the initial peel
force was& 5.%%/2%%%?%% %)gﬁfitgglﬁalu% ‘\’/vgs%eor%(gsas{c’ghegpe%ﬁ%%c% efween thé releds@ sheet and
the adhesive: layérwas-@.07N/R5mm Bvatuationeofdhe properties atthesmaskingr2gfilayand the wiring
board is shown in Table 1. [0075](Comparative Example 3) There were manufactured a masking film
and a wiringboArd asing the niasking fiftm ih-the $aie ranfer 49 EXafiple F&kdept that an
unsretched: pelyprapylene film-was - used ifgent withour applying a current on

10 a surface of a metal or a non-metal or a method of
precipitating on the surface of the plate target material
by substitution of a metal. Electroplating is a method
using an electrochemical reaction where precipitation is
caused by direct current electrolysis with the plate target

15 material as the cathode in an electrolyte soclution
containing metal ion for plating to cause discharge of the
metal ion on the surface of the plate target material as
the cathode. Regarding the plating seed used in these
plating methods, examples of the plating seed for

20 non-electrolyte plating include gold plating, nickel
plating, tin plating, nickel-gold plating, nickel-boron
plating, nickel-boron-tungsten plating, nickel-teflon
plating, nickel-phosphorous plating, nickel-chrome plating,
nickel—iron“phosphorousplating,palladiumpiating,silver

25 plating, nickel-palladium plating, nickel-silver plating,
nickel-palladium~gold plating and the like. In the case of
electroplating, examples include copper plating, nickel
plating, chrome plating, zinc plating, tin plating, lead
plating, gold plating, silver plating, platinum plating,

30 copper-zinc plating, copper-tin plating, lead-tin plating,



30 place of the unstretched polybutylene telephthalate film - 34 - constituting the masking film in
Example 1. The adhesive layer surface hada 60 specular gloss of 11%. At this time, the initial peel
force was 0.9N/25mm, the ball tack value was 2 or less, the peel force between the release sheet and
5the adhesive layer was 0.07N/25mm. Evaluation of the properties of the masking film and the wiring
board is shown in Table 1. [0076][Table 1] SuQst%e elastic modulus in 90C atmospere Heating

shrinkage ratio (%) Unevenness (pm)

tin~zinc alloy plating, tin-cobalt alloy plating,
tin-silver plating, zinc-nickel alloy plating, and
iron-nickel alloy plating.
160537 Though plating is performed after the masking

S film is bonded directly on the insulating substrate in the
aforementioned plating method, besides the plating, a
plating treatment may be performed in a desired area by
bonding a masking film on a circuitr pattern or a coverlay
after an insulating material such as a coverlay film is

10 bonded on a circuit pattern by means of an adhesive at

reguest.

Example

(9054} Next, the present invention will be described by
15 Examples. However, the present invention is by nc means

limited to these Examples.
[0055] With regard to the masking films in Examples and
Comparative Examples, nine items of substrate elastic
modulus in the 3%0°C atmosphere, heating shrinkage ratio,
20 adhesive layer surface glossiness, initial peel force, ball
tack, peel force between the release sheet and the adhesive
layer, bondability, followability, and plating solution
entry state were measured by the following methods.
(00567 (Substrate elastic modulus (Pa) in 90°C
25 atmosphere)

The elastic modulus (Pa) at 90° was measured.
Specifically, a sample having a width of 3.0 mm and a length
of 15.0 mm of a base substrate having no adhesive laver
thereon was manufactured. One end portion in the

30 longitudinal direction of the sample was held by a fixed



Followability (%) Plating solution entry state Example 1 1.8 x 108Pa MD: 1.1 TD: -0.5 30 85 Good 50
74 Good Comp. Ex. 1

- 27 -

chuck, and the other end portion of the sample was held by
amovablechuck,andﬁeasurementwasperformedwithapplying
aand<1fm1u0g133w2,0gundereﬁmﬁlsettemperaturecondition
by a TMA tensile mode method using TMA4000S {produced by
5 MAC Sclence Company Ltd.}. The temperature rise rate upon
measurementwasfﬁC/min.,andthen@asurementatmospherewas
the air atmosphere.
T00577 (Heating shrinkage ratiog)
In‘accordance\MiU1JIS(Z2318,eamasking‘fihnsubjected
10 o neilther a heating treatment nor an ultraviolet
irradiation treatment after manufacturing was cut to have
a width of 20 mm and a length of 150 mm, and the releacse
sheet was peeled off toc obtain a test piece. Reference
points were marked in the central portion of the test piece
15 at an interval of about 100 mm, and then the test piece was
hung in a thermostatic chamber whose Cemperature was kept
at 90°C. After the test piece was heated for 30 minutes,
it was taken out and left at room temperature for 30 minutes,
followed by measuring the distance betweaen the reference
20 points with a caliper (product name: Digimatic Caliper
produced by Mitutoye Corporation) to calculate the heating
shrinkage ratioc from the following formula:
Heating shrinkage ratioc (%) = [(Test piece length before
heating - Test piece length after heating) / Test piece
25 length before heating] = 100
[0058] (Adhesive layer surface glossiness)
In accordance with JIS Z 8741, the release sheet was
peeled off from the making film with a handy glossimeter
(product name: PG~1M produced by Nippon Denshoku Industries

30 Co., Ltd.) to measure the 60° specular gloss of the adhesive



4.0 x 106Pa MD:10 TD: -2 30 88 Bad 50 76 Bad Comp. Ex. 2 1.7 x 109Pa MD: 0.4 TD: -0.2 30 50
Bad

layer surface.
[0059)] {Initial peel force)
EXmaskingfilmsubjectediuaneithereiheatingtreatment
nor an ultraviolet irradiation treatment after
> manufacturing was cut to obtain a test piece having a width
of 25 mm and a length of 250 mm. To the test plece, a
polyimide film (trade name: Kapton 100V produced by DU
PONT~-TORAY CC, LTD.)} having a thickness of 25 pm was pressure
bonded at room temperature by reciprocating a rubber roller
10 twice under the conditions of a bonding pressure force of
2 kg and a rate of 20 mm/s to obtain a test piece. The peel
force upon peeling off the polyvimide film from the test piece
at a tensile rate of 300 mm/min in the 180° direction was
measured in accordance with JIS 7 0237.
15 [00€0] {(Ball tack)
The ball tack value of an adhesive layer surface at
an inclined angle of 30° was measured in accordance with JIS
Z 0237.
[0061] {Peel force between release sheet and adhesive
20 laver)
Anmskingfilmsubjectedtoneitheraaheatingtreatment
nor an ultravioclet irradiation treatment after
manufacturing was cut to obtain a test plece having a width
of 25 mm and a length of 250 mm. The peel force upon peeling
25 off the base substrate from the test piece at a tensile rate
of 300 mm/min in the 180° direction was measured in
accordance with JIS 2 0237.
[0062] (Bondability)
An open portion (A=1.5mm) of Reference Numeral 13 of

30 Fig. 1 was formed in a masking film subijected to neither
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a heating treatment nor an ultraviolet irradiation
treatment after manufacturing by a cutter knife. Next,
after the manual bonding in such a manner that the open
portion matches the plating target area by the use of two
wiring boards, one of them having an unevenness pattern of
30 pym and the other having an unevenness pattern of 50 um,
in a 23°C environment, thermocompression bonding was
performed by the use of 2 laminator (ASL-24MTT produced by
SmmarCorporation}withtﬂmsiaminating&rollhavingeaheating
Cemperature of %0°C, a pressure of 500kPa, and a transport
(thermocompression bonding) rate of 1 m/min. to pressure
bond a masking £film to the wiring board, The state of taking
the alr at this time was visually observed and evaluated
by the following standards.

Good: no air-taking (bubble) found

Bad: air-taking (bubbles) found
[0063] (Followability)

}&maskingfilmsubjectedtx)neitheraaheatingtreatment
nor an ultraviolet irradiation treatment after
manufacturing was thermocompression bonded to each wiring
board having 30 um or 50 R in the same manner as
(bondability) described above. With respect to the
Reference Numeral 12 [a depth of 30 or 50 um and a bottom
areaofiﬁ%mmz(3mm><6mm)}of£&g”lnatthistime,observation
was performed at 25-fold magnification using a microscope
(product name: VH-8000 produced by Keyence Corporation) to
obtain the ratio of the contact area with respect to the
bottom area of the Reference Numeral 12 of Fig. 1 after the
thermocompression bonding. The value of the followability

(%) can be obtained from the following formula.



[0077]In Example 1 and Comparative Examples 1 to 3, masking films were produced with changing
only the base 5 substrate with employing the same adhesive layer and the same release sheet. The
elastic modulus, heating shrinkage ratio, followability, and evaluation on plating solution entry state of
the substrate in 90C atmosphere of each masking film are shown in Table 1. From the results, the
10influences of the base substrate are shown. Rje%di“ng bondability, any of them showed a good
result. However, different results were shown in the followability and the plating solution entry state.
[0078]Thepwr'%(ip% br%%rdpf gompgratiye Example 1 shows 15 entryzof the plating solution upon the
plating treatment TRr8ught-it Kas'an excellémttdiioivabilif/ ot 7696 With réspeét fithe 50 pht 0
unevennegs JES is because the bage §@Qa§r@§eolg§egrf@_rrtpe masking film is a vinyl chloride film,
which follows the wiring board because of a sufficiently low 20substrate elastic modulus of 4.0x106 Pa
in the 90C atmosphBre6r-he therfotBmpressiBa Bondifg, iWile thé filrtdoes notdrave.excellent
dimension; stability hegause, 1 36 - of a very high;heating shrinkage ratig of MD: 10% and TD: -2%,
thereby deforming the open portion of the masking film while heating upon peiating to have entry of the
plating soliitior fn Gdditien sintesthe iptasticizercontained im Stthe vinyl chiorideditmumaveddnto the
adhesive t while heafing ypon plating-to soften the adhesive, adhesive deposit and adhesion of
plasticize?%gt%gv vI\% ﬁlierlg‘tg?)%r% @vé‘rg‘ c(())f%f:‘rgnoe%i1 tpon p%%ﬁngs 8if thd"hasKirtg filfn {667 i Wiring
board of €bmparative’ Examplei2:has a 40dow fellowability=ef 4026 withrespeact to-the ynevenness of
50 pm, and eq{tg of the plating solution was found to deteriorate the plating accuracy. This is because
the base Substrate Hsed for the hiasking il % & biakially EffétehePBolyethylere telephttalde, which
shows higlrdimension 15:stability because/of low @@H@%ﬁhmgg gatios of MD; 0.4% and TD:
-0.2%, while the substrate elastic modulus in 90C atmosphere for the thermocompression bonding is
so high a81%7x469 Pa ARd e Raski®y filirig hard and retstreteched, eherBb§ Iisufficientlyfollowing

the unevenness ekthe o plating with nickel, and a plating treatment
was performed by washing with tap water to obtain a wiring
board. The entry of plating soluticn in the wiring board

at this time was visually observed and evaluated by the

15 following standards.

Good: no entry of plating sclution in masked portion
present
Bad: entry of plating solution in masked portion
present
20 0065 ] In Example and Comparative Example, the

following polymer (A component) and cross-linking agent (R
component) were used.
[0066] (A-1 component)

It 1s an acrylic copolymer having a weight-average

2> molecular weight of 300,000 and a glass~-transition

temperature of -10°C. As constituent monomers, butyl
acrylate, methyl acrylate, vinyl acetate, and
Z-hydroxylethyl methacrylate were contained, and the
censtitution mass ratio was 40:15:37:8. The acrylic

30  copolymer had a hydroxyl value of 35 mgKOH/g.



20 wiring board to allow the plating solution to enter an area not to be plated. [0080]The wiring board
of Comparative Example 3 has a somewhat low followability of 55% with respect to the unevenness of
50 pm, and entry of the plating solution was 25 found to deteriorate the plating accuracy. The base
substrate used for the masking film was a unstretched polypropylene film, which has a low substrate
elastic modulus of 1.1 x 108 Pa in 90C atmosphere for the thermocompression bonding, while the
heating shrinkage 30ratio was MD: 5%, TD: -2%. This is a film which is slightly - 37 - hard and inferior
in flexibility to a vinyl chloride film, but has high dimension. stability. However, the masking film did not
follow the UhE¥enness of %“v%riﬁ@ﬁi%?&%i}ﬁi&iently to allow the plating solution to enter an area 5not

to be plated. [0081}The wiring baard,of Example. 1 has an excellent low followabil ty of 74% with
respect to the unevenness of 50 pfan and entry of t??e platirl%igd]ﬂlt?onawgser%&f ound 15 SRS no

deterioratithif fielplatingeacetiracy. Thé basé 10 sabstrate usedfar-the masking dilm was a

unstretched palybutylene telephtt film, which has a low substrate elastic modulus of 1.7 X 108 Pa
in 90C atmosg)here for %1e t ermg%ﬁsp”resgfﬁn bSAding andHas 6% HeaiRy sHiinkade ratio of MD:

1.19%, TDa<0:5% 2 The, filmeis slightly:. bardland<l5 inferigrin fexibility o a yinyl chloride film like the
unstretchgggolgprog Izne film of Comparative Example 3, but has higher dimension stability than the
unstretchéd pglyﬁroopg’l e filt [GOB2]ThE Uheddrineds foflowability bfthe maskifg fithe 20 using a

polybutylene:telephthalatorwas dramatieally impioved rom.26% 10 74%n corparisn with the case
using a polypropylene film. This shows that, in the masking film having a su strate elastic modulus of
108 Pa ofder ﬁT%Wétﬁb%ﬁhéfe fortie theimacohsressfonBondimgPhighy 25 dimension stability has
an effect iminergasing the, grleyeg%%%gglg)ma ility. By the high dimension stability and the substrate
elastic modulus of 108 Pa order, the masking film sufficiently followed the unevenness of the wiring

boardl with no deformationeir thiecopeh portionrof therd@0rmasking-fiim-upes plating heating and no
en”yOHR%lecular welght of 390,000 and a glass-transition
temperature of -42°C. Z-ethylhexyl acrylate, vinyl acetate,
and Z2-hydroxylethyl methacrylate were contained, and the
constitution mass ratic was 64:35:1. The acrylic copolymer
15 had a hydroxyl value of 6 mgKOH/g.
[0089] (A-4 component)

It is an acrylic copolymer having a weight-average
molecular weight of 700,000 and a dlass-transition
temperature of 153°C. As constituent monomers, ethyl

20 acrylate, methyl acrylate, methyl methacrylate,
2-hydroxyethyl methacrylate, and acrylonitrile were
contained, and the constitution mass ratio was
43.7:25:20:1.3:10. The acrylic copolymer had a hydroxyl
value of 6 mgKOH/g.

25 t0070] (B~1 component)

It is an isocyanate based cross-linking agent, and its
constituent component is a tolylene-di-isocyanate TMP
{(trimethylolpropane) adduct type, and the content of NCO
is 18%.

30 [0C711 (Example 1)



- 38 - plating solution was confirmed, and thereby the plating accuracy was not deteriorated. In
addition, since the polybutylene telephthalate film does not contain a low molecular weight component
such as a plasticizer contained 5 in a vinyl chloride film, neither adhesive deposition nor adhesion of a
plasticizer to the wiring board was confirmed upon peeling off the masking film even after heating upon
plating. [0083]From the results of Table 1, it was f%tind_that, 10 as a base substrate of a masking film
used for a plating method of the present invention, polybutylenetelephthalate film is excellent in
followability and tt}%glggn%solution entry state. Next, other properties, in particular, bondability and

the plating solution entry state in tAE 8&se 15'5F iy & pOybukfiére iephthalate Birrasthe base
substrateawill beexamiread: {0084l(Example®) s Anadhesive layer-forming aggl%gg%nelliqqyid was

prepared in the same manner as in Example 1 except that the 20 blend ratio of the 0-1 component
used as thE ctoss-IMking Agent Wals P parts by mass as e adhesive layerforming application liquid,

and a mag.lgjmgrgmwggg@@uﬁggty@ﬂgmma%@gﬂ .eraaﬁciin ?éﬂrﬁ%ﬁ'& bg/ the use of the adhesive
y adae

layer-forming application liquid. The surface of the 25 adhesive layer sﬁ&uﬂ%rﬁ?o s of 11%.

The fayertisdicaninitial peelferes of 917N/ 28Mrh; d ball tack yalueref 2 ot less,candh a peekforce

between the rg@g%% sheet I§nda Hhe adhesive layer of 0.05N/25mm. The other property evaluations are
el

shown in Tab Urther, a wiring board 30" WAS mantfatttfed BiFthé e bithe makking film in the
same - 39a'mammes as inlExamplen t.ethe properties.ef theyhoard are shown in Tables 2 and 3,
[0085](EW% ?) An ad}Q%levce, Iag%r-fggglg% fxeghcfg?fg !Lquv\lrgéya%o rmed by applying
the adhesive layer-forming appiication liguid by an
10 ordinary method to have a thickness of 10 pm on a release
sheet having a thickness of 130 pm and obtained by forming
a release laver of a silicone based resin on onc surface
of a substrate having a polyethylene resin layer on both
the surfaces of a piece of paper with a center line average
15 roughness(Ra)ofeareleaselayersurfaceof2.6;ﬂm an uneven
surface having an unevenness average interval of 1.0 mm,
and a peel force (adhesion method of ORIBINE BPS-~8170
produced by Sumika-Kakoushi Co., Ltd.) of a silicone based
resin of 110 N/m, followed by drying. Next, one surface of
20 an unstretched polybutylene telephthalate film having a
thickness of 25 um was subjected to a corona treatment, and
the treated surface and the adhesive layer were laminated
and thermocompression bonded using ASL-24MIT under
conditicns of 40°C, 350 kPa, and a rate cf 1 m/min., followed
25 by storing for maturation at 35°C for one week to obtain a
masking film. The adhesive layer surface had a 60° specular
gloss of 11%. At this time, the initial peecl force was
0.9N/25mm, the ball tack value was 2 or less, the peel force

between the release sheet and the adhesive laver was

30 0.07N/25mm. The other properties of the masking film



5 prepared in the same manner as in Example 1 except that the blend ratio of the 3-1 component used
as a cross-linking agent was 10 parts by mass as the adhesive layer-forming application liquid, and
there were manufactured a masking film and a wiring board using the masking film in the same 10
manner as in Example 1 by the use of the adhesive layer-forming application. The surface of the
adhesive layer had a 60 specular gloss of 11%. The,layer had an initial peel force of 0.1N/25mm, a
ball tack value of 2 or less, and a peel force between the release sheet and the 15 adhesive layer of
0.04N/25mg1. The other property evaluations of the masking film and the wiring board are shown in
Tables 2 &nd 3-8 ]@@%PE g@)%ﬁ?ﬁﬁﬁé’s‘?\)é%ﬁ?‘erﬁ%rrﬁ' § application fiqaidwas 20 piepared in the

same mapner @siryExample 1exceptdhat 100 parts, by mass. of the A2 gomponent was used as the
adhesive com%oqent and that 2 parts by mass of the B-1 component was used as the cross-linking

agent, and Yieré were mahtifidfuieda masking filiPand & Wiring board using the masking film 25 in

the same manner@asdn Exgmple 1 by the f hesive layer-forming application liquid. The
surface of the adhesive layer had a 60 spéj?l%zgfg §s§%fqﬁ§/oml’¥1g Iai;/:érii:?atf1 gr% initial péeltSree of

0.6N725nihe, tishll tack valuecofi3, and racpeel forcerbetweenthe release sheet andithe: 39, adhesive
layer of 0,05N/25mm. The ather property - 40 - evaluations of the masking film and the wiring board
are shown in Té‘b?é)srgz g}ﬁ%. [80§7‘1(E¥<gm%fé %nééedh‘eéi%@la\“}@éfoﬁﬁm% applidatiér fquid was 5
prepared irntheisame manrtee ds incExampte;4 exeept that theblend.ratio offhe 5:1-compopent was 4

parts by mass as the adhesive layer-forming application liquid, and there were manufacturéd a

masking film-afti& Wirhg board' uSifg e asking film i the sihfesrannerasdn Exampleckby the

use 10 oftheiaghesivedayes-daring application guid. The swface of fhg.adhssive layer had 60
specular gloss of 11%. The layer had an initial peel force of 0.3N/25mm, a 'baﬁ tack value of ,and a
peelforce BEWEENTRE rélagse skt ARdithe adttesive layerofi0.04N/25mm sThecathee5sproperty

evaluations, ef the masking film;.and the wiring.b re shown in Tables 2 and 3. [0088](Example 6)
An adhesive Ia?er-forming application quui(}’ Wasqbiégp%?esdein %Ar%leeseffmésl rrﬁ?’i;lnir_ier@aéal }E?%Frff)fe 1 except

that 100 26 parts biy: mass of the 8 componertwasiusedas tha adbesiye.campanent apd that 1
parts by mggs}&f the 3-1 component was used as the cross-linking agent as the adhesive

layer-forming apglgcaﬁ(%“lﬁ]qwd} and therd wére anitacitired 3 maskify fih ahdal\iriAg board using

the F00747 {(Comparative Example 2)
15 There were manufactured a masking film and a wiring
board using the masking film in the same manner as in Example
1 except that a biaxially stretched pelyethylene
telephthalate film was used in place of the unstretched
polybutylene telephthalate film constituting the masking
290 film in Example 1. The adhesive ltayer surface had a 60°
specular gloss of 11%. At this time, the initial peel force
was 0.9N/25mm, the ball tack value was 2 or less, the peel
force between the release sheet and the adhesive layer was
0.07N/25mm. Evaluation of the properties of the masking
25 film and the wiring board is shown in Table 1.
(00757 (Comparative Example 3)
There were manufactured a masking film and a wiring
board using the masking film in the same manner as in Example
1 except that an unsretched pelypropylene film was used in

30 place of the unstretched polybutylene telephthalate film



25 masking film in the same manner as in Example 1 by the use of the adhesive layer-forming
application liquid. The surface of the adhesive layer had a 60 specular gloss of 11%. The layer had an
initial peel force of 2.5N/25mm, a ball tack value of 10, and a peel force between the release - 41 -
evaluations of the masking film and the wiring board are shown in Table 2. [0089](Example 7) An
adhesive layer-forming application liquid Was prepafed in the same manner as in Example 1 except
that 100 parts by mass of the A-3 component was used as the adhesive component and that 5 parts
by mass %f tg% gl component was uselg,as the cross-linking agent as the adhesive layer-forming
application Tiguid, and there were 10 manutactired™ rasking il dhd'a wirlneFbGeid Gsikg the
masking filmyia the same manner as suExappie.1 by the yse, of the adhesive layer-forming application
liquid. The surface, of the adhesive layer had a 60 specular gloss of 11%. The layer had an'initial peel
force of 0'8N725Mm"a 15 Hafl tackivalietofd and a peékfofce betliserithe Feleaseshest and the
adhesive jayer of 9,;06N/25mm. {] r ‘ [ s,t?ltl he masking film and the wijring
board are shown in Tablf %m[r(r)togg]] xg% piﬁeeg)%;%/Agn%ﬁgi@e ay%rﬁgr%?ﬁg%p[%%ﬁ%n ﬁéﬁ Lﬁd was
prepared i thed@dffesmaier ag frExamplé 1 @xdept that 1009 arts by mass obthe 4 component
was use t . parts by.mas ft% B-1 component was used as the cross-linking agent as the
adhesiv&%—?gﬁr%agagg ic%%%n%?%ﬁi ,%gr?d gé?ﬁgeraenv%egﬁr%a‘ﬁﬁ%%fb%ﬁ) 3 Habkirig Filk? Ad a wiring
board usihy tieunasking. film in the same manner as in Example 1 by the use of the adhesive
layer-forming application liquid. The surface of the adhesive layer had a 60 specular gloss of 11%. The
layer had an initial peel force of 0.08N/25mm, 30 a ball tack value of 2 or less, and a peel force
between - 42 - the release sheet and the adhesive layer of 0.01N/25mm. The other property
evaluations of the masking film and the wiring board are shown in Tables 2 and 3, [0091](Example 9)
5An adhesive layer-forming application liquid was



prepared in the same manner as in Example 1 except that 2 parts by mass of the 3-1 component was
used as the cross-linking agent as the adhesive layer-forming application liquid, and there were
manufactured a masking 10 film and a wiring board using the masking film in the same manner as in
Example 1 by the use of the adhesive layer-forming application liquid. The surface of the adhesive
layer had a 600 specular gloss of 11%. The layer an initial peel force of 1.2N/25mm, a ball tack
value 15 of 2 or less, and a peel force between the release sheet and the adhesive layer of

0.05N/25 I% other property evaluations of the masking film and the wiring board are shown in
Table 2. [rg(ggoz:f[( iamole 1@%%\%&3%@ film and a wiring board using the masking film were
manufactured in the same #uasiner ag in Example 1|except that a release sheethavingathickness of
130 pm and obtained by pro¥idiiig a releaseiayer having a surfage having a center ling average
roughness (Ra) of 2.0 pm @ft+'25 inavingsbrigwenne ss%a%‘?ﬁiéeg?l ung\chéo”f) élgyaVEEaglﬂd.ﬂ%ﬁM)al of 2.0
mm on a|paper substrate as %€ reledse §Hisefivas used. The surface of the adhesivetayer had a 60
specular ,g}es&gﬁ%%mmé{%é?rﬁad an-initial peel faorce of 0.9N/25mm, a ball tack value of 2 or less,
and a peel fareehetween 30:thesrelease %}éét%nd the adifesive |ayer 0f%0.07N/25m@rdfihe - 43 -
other property-evaluations-of the-masking Air? 4 e-wirfdg board are $hown in Talfle®.
[0093](Exalpte. Ek) A masking filra and awlfﬂrqgas(_)ﬁrd ucﬁ@g the maskidd 5 film/ werefahnufactured in
the samemanner-as-tnExample-t exeept i at-a-re t having.a‘thickness of 30 pm and
obtained|by-providing d relgaseteyer ha\ﬁﬁ)g %%urfaee haﬁng a-center [Me average r8eghness (Ra) of
2.4 pm and havinguneyenness-having-an "'"")%‘vc e interval’8f 10 1/6 mnPBeh a paper
substrate a8ahe felease sheetiii®s used. e surfgee-of-fe-ad sive-ldyer had a 60%ecular gloss of
35%. Thetayerhad ar initiai-peet-force-of 0:9N/25mm;-a Bl ta va!ue%f 2 orless, &4fl a_peel force
between the release sheet and the adhesive layer of 0.07N/25mm. The 15 other property evaluations
of the masking film and the.wigi rd are i le 2. [0094]in Examples 1 to 5 and
Examples§6 to 9,2 polybrllﬁlllertliél %el?eggh%ha%atggﬁéﬁwvbvgg EL?sge{fj(—j%ct)r£ the basée gﬂ@?s?r%te; theartte release
sheet waS@8éd, afd fiaskifig filrrse produced with changing only the base

5 substrate with employing the same adhesive layer and the
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same release sheet. The elastic modulus, heating shrinkage
ratio, followability, and evaluation on plating solution

entry state of the substrate in 90°C atmosphere of each

masking film are shown in Table 1. From the results, the
10 influences of the base substrate are shown. Regarding
bondability, any of them showed a good result. However,

different results were shown in the followability and the
plating solution entry state.
[0078] The wiring board of Comparative hxample 1 shows
15 entry of the plating solution upon the plating treatment
throughji:hasanexcellentEOliowabilitycﬁf76%withrespect
to the 50 um unevenness. This is because the base substrarte
used for the masking film is a vinyl chloride film, which
follows the wiring board because of a sufficiently low
20 substrate elastic modulus of 4.0x10° Pa in the 90°C
atmesphere for the thermocompression boending, while the

film does not have excellent dimension gtability because



20 having different adhesives where the surface of each adhesive layer had 60 specular gloss of 11%.
In addition, in Examples 10 and 11, a polybutylene telephthalate film was used for the base substrate,
the same adhesive was used, and masking films having different 60 specular glosses of 25 the
surfaces of the release sheet and the surfaces of the adhesive layers were prepared. Evaluations on
punching workability, bondability, followability, alndSt e plating solution entry state of each of the
masking films are shown in Table 2. From the results, the influences of 60 specular 30 gloss of the
surface of the adhesive layer, the initial peel - 44 - force, and the ball tack value of each of the

masking films“were sHown 2 {b09STabis 2F 'Rurthing vorkdbility GBol DineVériness (PAY 30
BondabilityyGood irelawability €4) ming the open portion of the masking film

while heating upon plating to have entry of the plating
soclution. 1In addition, since the plasticizer contained in
5 the vinyl chleoride film moved into the adhesive agent while
heating upon plating to soften the adhesive, adhesive
deposit and adhesion of plasticizer to the wiring board were
confirmed upon peeling off the masking £ilm.
[0C79] The wiring board of Comparative Example 2 has a
10 low followability of 40% with respect to the unevenness of
50 pm, and entry of the plating scolution was found to
deteriorate the plating accuracy. This is because The base
substrate used for the masking film is ablaxially stretched
polyethylene telephthalate, which shows high dimension
15 stability because of low heating shrinkage ratios of MD:
0.4% and TD: -0.2%, while the substrate elastic modulus in
80°C atmosphere fortﬁmathermocompression&aonding'issx>high
asl.?xlogPa,emuithenwskingfilmjishardandxuﬂ:stretched,
thereby insufficiently foilowing the unevenness of the
20 wiring board te allow the plating solution to enter an area
not to be plated.
[0080] The wiring board of Comparative Example 3 has a
somewhat low followability of 55% with respect to the
unevenness of 50 pm, and entry of the plating solution was
25 found to deteriorate the plating accuracy. The base
substrate used for the masking film was a unstretched
polypropylene film, which has a low substrate elastic
modulus of 1.1 x 10" Pa in 9p°c atmosphere for the
thermocompression bonding, while the heating shrinkage

30 ratio was MD: 5%, TD: -2%. This is a film which is slightly
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hard and inferior in flexibility to a vinyl chloride film,
but has high dimension stability. However, the masking £ilm
did not follow the unevenness of the wiring board
sufficiently to allow the plating solution to enter an area
5 not to be plated.
[o081] The wiring board of Example 1 has an excellent
low followability of 74% with respect to the unevenness of
S0 um, and entry of the plating solution was not found to
show no detericration in the plating accuracy. The base
10 substrate used for the masking film was a unstretched
polybutylene telephthalate film, which has a low substrate
elastic modulus of 1.7 x 10Y Pa in 90°C atmosphere for the
thermocompression bonding and has a low heating shrinkage
ratio of MD: 1.1%, TD: ~0.5%. The film is slightly hard and
15 inferior in flexibility to a vinyl chloride film like the
unstretched polypropylene film of Comparative Example 3,
but has higher dimension stability than the unstretched
polypropylene £ilm.
rg082] The unevenness followabiiitycﬂfthe1nasking film
20 using a polvbutylene telephthalate was dramatically
improved from 55% to 74% in comparison with the case using
a polypropylene film. This shows that, in the masking film
Naving a substrate elastic modulus of 108 Pa order in 90°C
atmosphere for the thermocompression bonding, high
25 dimensilon stability has an effect in increasing the
unevenness followability. By the high dimension stability
and the substrate elastic modulus of 108 Pa order, the
masking film sufficiently followed the unevenness of the
wiring board with no deformation in the open porticn of the

30 masking film upon plating heating, and no entry of the
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plating solution was confirmed, and thereby the plating
accuracy was not deterijorated. In addition, since the
polybutylene telephthalate film does not contain a low
molecular weight component such as a plasticizer contained
in a vinyl chloride film, neithér adhesive deposition nor
adhesion of a plasticizer to the wiring board was confirmed
upon peeling off the masking film even after heating upon
plating.
(0083 From the results of Table 1, it was found that,
as a base substrate of a masking film used for a plating
methodoftﬂuzpresentinvention,polybutylenetelephthalate
film is excellent in followability and the plating solution
entry state. Next, other properties, in particular,
bondability and the plating‘solution.entry'state in the case
of using a polybutylene telephthalate film as the base
substrate will be examined.
(00847 (Example 2

An adhesive layer-forming application ligquid was
prepared 1n the same manner as in Example 1 except that the
blend ratio of the B-1 component used as the cress—-linking
agent was 7 parts by mass as the adhesive layer-forming
application liguid, and a masking film was manufactured in
the same manner as in Example 1 by the use 0of the adhesive
layer-forming application ligquid. The surface of the
adhesive layer had a 60° specular gloss of 11%. The layer
had an initial peel force of C.7N/25mm, a ball tack value
of 2 or less, and a peel force between the release sheet
and the adhesive layer of 0.05N/25mm. The othexr property
evaluatlons are shown in Table 1. Further, a wiring board

was manufactured by the use of the masking film in the same
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manner as in Example 1. The properties of the board are
shown in Tables 2 and 3.
(00857 {Example 3}
An adhesive layer-forming application liguid was
5 prepared in the same manner as in Example 1 except that the
blend ratioc of the B-1 component used as a cross-linking
agent was 10 parts by mass as the adhesive layer-forming
application liguid, and there were manufactured a masking
film and & wiring board using the masking film in the same
10 manner as in Example 1 by the use of the adhesive
layer-forming application. The surface of the adhesive
layer had a 60° specular gloss of 11%. The layer had an
initial peel force of 0.1N/25mm, a ball *ack value of 2 or
less, and a peel force between the release sheet and the
15 adhesive layer of 0.04N/25mm. The other property
evaluations of the masking film and the wiring board are
shown in Tables 2 and 3.
[oo8es] (Example 4)
An adhesive layer~-forming application liguid was
20 prepared In the same manner as in Example 1 except that 100
parts by mass of the A-2 component was used as the adhesive
component and that 2 parts by mass of the B-1 component was
used as the cross—-linking agent, and there were manufactured
2 masking film and a wiring board using the masking film
25 in the same manner as in Example 1 by the use of the adhesive
layer-forming application liquid. The surface of the
adhesive layer had a 60° specular gloss of 11%. The layer
nad an initial peel force of O.6N/25mm, a ball tack value
cf 3, and a peel force bestween the release sheet and the

30  adhesive layer of 0.05N/25mm. The other property
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evaluations of the masking film and the wiring board are
shown in Tables 2 and 3.
[0087] (Example 5)

An adhesilve layer-forming application liquid was
prepared In the same manner as in Example 4 except that the
blend ratio of the B-1 component was 4 parts by mass as the
adhesive layer-forming application liguid, and there were
manufactured a masking film and a wiring board using the
masking f£ilm in the same manner as in Example 1 by the use
of the adhesive layer-forming application liguid. The
surface of the adhesive layer had a 60° specular gloss of
11%. The layer had an initizl peel force of 0.3N/25mm, a
ball tack value of 3, and a peel force between the release
sheet and the adhesive layer of 0.04N/25mm. The other
propertyevaluationsofiﬁuamaskingfilmzumithewiringboard
are shown in Tables Z and 3.

[0088] {(Example &)

An adhesive layer-forming application liguid was
prepared in the same manner as in Example 1 except that 100
parts by mass of the A-3 component was used as the adhesive
component and that 1 parts by mass of the B-1 component was
used as the cross-linking agent as the adhesive
ltayer-forming application iigquid, and there were
manufactured a masking film and a wiring board using the
masking film in the same manner as in Example 1 by the use
of the adhesive layer-forming application liquid. The
surface of the adhesive layer had a §0° specular gloss of
11%. The layer had an initial peel force of 2.5N/25mm, a
ball tack value of 10, and a peel force between the release

sheet and the adhesive laver of 0.12N/25mm. The property
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evaluaticns of the masking film and the wiring board are
shown in Table 2.
[0089] (Example 7)

An adhesive layer-forming application liguid was
prepared in the same manner as in Example 1 except that 100
parts by mass of the A-3 component was used as the adhesive
component and that 5 parts by mass of the B-1 component was
used as the cross-linking agent as the adhesive
layer-forming application liguid, and there were
manufactured a masking film and a wiring board using the
masking £ilm in the same manner as in Example 1 by the use
of the adhesive layer-forming application liquid. The
surface of the adhesive layer had a 60° specular gloss of
11%. The layer had an initial peel force of 0.8N/25mm, a
pall tack value of 4, and a peel force between the release
sheet and the adhesive laver of 0.06N/25mm. The other
propertyevaluationsoffﬁuamaskingfilmenmithewiringboard
are shown in Table 2.

(o090 (Example 8)

An adhesive layer-forming application ligquid was
prepared in the same manner as in Example 1 except that 100
parts by mass of the A-4 component was used and that 5 parts
by mass of the B-1 component was used as the cross-linking
agent as the adhesive lay@rmforming'application,liquid, and
there were manufactured a masking film and a wiring board
using the masking film in the same manner as in Example 1
bythelmﬁaoftheadhesiveiay@rmformingapplicationliquid.
The surface of the adhesive layer had a 60° specular gloss
of 11%. The layer had an initial peel force of 0.08N/25mm,

a ball tack value of 2 or less, and a peel force between
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the release sheet and the adhesive layer of 0.0IN/25mm. The
otherpropertyevaluationsofiﬁuemaskinqfilmeﬂuithewixing
board are shown in Tables 2 and 3.

{00917 (Example 9)

An adhesive layer-forming application ligquid was
prepared in the same manner as in Example 1 except that 2
parts by mass of the B-1 compecnent was used as the
crogss—linking agent as the adhesive layer-forming
application liquid, and there were manufactured a masking
film and a wiring board using the masking £ilm in the same

manner as in Example 1 by the use of the adhesive

layer—-forming application liguid. The surface of the
adhesive layer had a 60° specular gloss of 11%. The layer

had an initial peel force of 1.2N/25mm, a ball tack value
of 2 or less, and a peel force between the release sheet
and the adhesive layer of 0.05N/25mm. The other Lroperty
evaluations of the masking film and the wiring board are
shown in Table 2.
(00927 (Example 10}

A masking film and a wiring board using the masking
film were manufactured in the same manner as in Example 1
except that a release sheet having a thickness of 130 um
and obtained by providing a release Layer having a surface
naving a center line average roughness (Ra) of 2.0 um and
having unevenness having an unevenness average interval of
2.0 mm on a paper substrate as the release sheet was used.
The surface of the adhesive layer had a 60° specular gloss
of 56%. The layer had an initial peel force of 0.9N/25mmn,
a ball tack value of 2 or less, and a peel force between

thereleasesheetandtheadhesivelayerof[LO7N/25mm. The
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other property evaluations of themasking filmand the wiring
beard are shown in Table 2.
(0083 (Example 11)

A masking £ilm and a wiring board using the masking
film were manufactured in the same manner as in Example 1
exceplt that a release sheet having a thickness of 130 um
and obtained by providing a release layer having a surface
having a center line average roughness (Ra) of 2.4 Hm and
having unevenness having an unevenness average interval of
1.6 mm on a paper substrate as the release sheet was used.
The surface of the adhesive layer had a 60° specular gloss
of 35%. The laver had an initial peel force of 0.9N/25mm,
a ball tack value of 2 or less, and a peel force between
the release sheet and the adhesive layer of 0.07N/25mm. The
otherpropertyevaluationscﬁfthemaskingfilmandtﬁmawirinq
board are shown in Table 2.
[00S4] In Examples 1 to 5 and Examples 6 to 9, a
polybutylene telephthalate film was used for the base
substrate,thesameleieasesh@etwasused,andnmskingfilms
having different adhesives where the surface of each
adhesive layer had 60° specular gloss of 11%. In addition,
in Examples 10 and 11, a polybutylene telephthalate film
was used for the base substrate, the same adhesive was used,
and masking films having different §0° specular glosses of
the surfaces of the release sheet and the surfaces of the
adhesive layers were prepared. Evaluations on punching
workability, bondability, follewability, and the plating
solution entry state of each of the masking films are shown
in Table 2. From the results, the influences of 50° specular

gloss of the surface of the adhesive layer, the initial peel



75 Bad [0096]In Example 1 and Example 10 to 11,a polybutylene telephthalate film was used for the
base substrate, the same 5 adhesive layer was used, and masking films were produced by varying
only the center line average roughness (Ra) and the unevenness average interval of the surface of the
release sheet. Evaluations for the punching workabili --Zr bondability, followability, and the plating
solution entry 10 state were shown in Table 2. Fropy, the results, the influence of the 60'specular gloss
on the surface of the adhesive layer was shown. Though the flowability was good in any of the cases,
different results were shown in bondability and the - 46 - plating solution entry state. [0097]As the
adhesive %?cl)%pce%i’esaiﬂ %x%ﬁmeplgsaﬁqlg ad 171 “the Fitidl Fge%?%r@efv\}ég%.gﬁl%ﬁﬁﬁﬁ the baIFtack
value was: 2 ot lessthe peel force between the release sheet and 5 the adhesive layer was
0.07N/25mm, which were the same, with only the 60 specular gloss on the surface of the adhesive
layer was different. [0098]In a masking film of Example 1, no air-taking was confirmed when it was
manually bonded to the wiring board 10in the 23C environment. In addition, no air-taking was
confirmed even in the wiring substrate after the thermocompression bonding, and good results were
shown. Further, entry of the plating solution was not confirmed upon the plating treatment, and no
deterioration in plating



15 accuracy was caused. [0099]In contrast, in the masking film of each of Examples 10 and 11,
air-taking was confirmed when it was manually bonded on the wiring substrate in the 23C
environment. In addition, air-taking was confirmed even in 20 the wiring substrate after the
thermocompression bonding, and it was shown that the air taken upon the manual bonding in the 23C
environment was not discharged by the thermoc_ona ression bonding. Due to the air-taking, entry of the
plating solution was caused to deteriorate the plating 25accuracy. [0100]lt is presumed that the
bondabilitféggtglgs}_wiring bo%rﬁdgiidue to the low 60 specular gloss of the surface of the adhesive layer

%h%b specular glosses of the surfaces of the adhesive 30layers of

of Example 1 was 11% an
Examples 10 and 11 as|56%uanth385%, respectively. - 47 - Since agelydmitylene tglephihalate film is
laminated and pressure; bondegbNiith applying)the ad ARG the relegse sheet, the surface shape of
the release sheet [is }rarscrib d on the surfage of the adbesive layer. kypm the fact thaf 5 an ddhesive
layer surface ﬁaam\ﬁr?g a small gbogpecuﬂar gless is abtaingg whenia release sheet haying,a‘flarge central
line average roughness (Ra) and a small uagvenness aygiage mtervaigé't can uaSiiy&%&)leb ned that
the adhesive 1aJBFstirface h&9ifg a sinalleg 50 specular gioss has aropgher Gadhéai‘v'e layer surface.
[0101]Iin Example 1, 60[specular gloss of thg adhesive layer surface iagé. hich-1380¢icier tly small,
and the adhé&sier sutfage is fighly rougt. Therefore; the contact/of the hoard SHace ta the
adhesive|fayer-surface-t5is—closer-topomtcontact-than $4¢e-contact J,,on manual Pgiﬁh@i?‘“hg, nd
air-taking wasaativisually comfirimed. ion-in-t théfmocompres&f¥f bondjng, by
the point eentact of the-adhesive interface, the airlbetw8if the ivé layer surfagecdnd the wiring
board wals 26y gligeharged witheut causing-ait-taking, arft?fb air-taking #Was confirme@caiso in the wiring
board after thermocompression bonding to*$how a goodéergsult. Furthet] entry jof thegelating solution
upon the plating, freatment wag, pot confirméd, and the Blating accuracgswas not  Bad
50 Bad 75 Bad
Exampie 7 Good 30 Bad 85 Bad
50 Bad 74 Bad
Example 8 Bad 30 Bad 84 Bad
50 Bad 75 Bad
Example 9 Good il Bad 87 Bad
50 Bad 75 Bad
Example 10 Good 30 Bad 86 Bad
50 Bad 75 Bad
Example 11 Good 39 Bad 86 Bad
50 Bad 75 | Bad
0096 In Example 1 and Example 10 to 11,a polybutylene

10

telephthalate film was used for the base substrate, the same

adhesive layer was used,

by varying only the center line average roughness (Ra)

and masking films were produced

and

theunevennessaverageintervalcﬁ?thesurfacetﬁ?therelease

sheet,

Evaluaticns for the punching workability,

bondability, followability, and the plating solution entry

state were shown in Table 2.

From the results, the influance

ofthe60°speculargloss<N}thesurfacecﬁftheadhesivelayer

Was shown,

Though the flowability was good 1in any of the

cases, different results were shown in bondability and the



25deteriorated. [0102)In contrast, the 60 specular glosses of the adhesive layer surfaces of the
Examples 10 and 11 were 56% and 35%, respectively, which is high in comparison with Example 1.
That is, it is shown that the adhesive layer 30 surfaces of the Examples 10 and 11 each has a small
roughness - 48 - in comparison with that of Example 1. Therefore, air-taking was visually observed
upon the manual bonding in the 23C environment. Jtis presumed that it was because the contact of
the wiring board surface with the adhesive layer surface 5 was closer to face contact than point
contact ta.incr. th ntact area. In addition, even in the subsequent thermocompression bonding,
it was sh(c))pv?r(;gl tﬁgﬁ%e géiér)%at%ﬁol?boﬁ rt‘ﬁerr%aﬁlfafi E%ﬁding was not discharged by the

thermocofripfession bonding. Fuetherupen the plating: 1@ treatment;the Airexpands py the plating
temperatyre to, cause ujpgft Or[‘% peeling of the masking film. Due to the uplift or peeling, entry of the
plating solution was Tound, hd¥heE plating aadifaty’ was' deterisratéd: §0203]Fromtieabbye, in order

to inhibit deterioration115:ia the platipg accuracy-witheut.entry, of the plating.solution.confirmed upon
the plating treatment, it is preferable that no air-taking is confirmed in the wiring board after
thermocompre&sior Bdrtiing aKE thatro &irlakinFis visuatiy: dbserved uponthe ananuat bending to

the wiringsboayd 20 dn the-23C envikopment. | order to,inhibit visual air-taking upon.the manual
bonding in the 23C environm%nt, it is pre erabie that the 60 Ssblé:gju?a?%lo%%sko?%hee ﬁﬁi‘é%ﬁ/é‘fé’yer
surface is-309% or tess. [0104fExamles to 5 are masking films each having an 25 initial peel force of

0.9 to 0.1NJ25mm and a t%%ll ga?nkavsag(ulenof Z’forl Iessd?nd 3. Reﬁargling the bondability, followability, and
the plating solution entry state, respectively showed gooa Feslts with'fo Heteribration th tiesplating

accuracye inrcohtrastrinwExamples 6 t0s9 r30-airtaking:wascconfirmed-in dhe, wiring boar.after the -
49f0 in the 23°C environment. In addition, no air-taking was
confirmed even in the wiring substrate after the
thermocompression bonding, and good results were shown.
Further, entry of the plating solution was not confirmed
upeon the plating treatment, and no deterioration in plating
15 accuracy was caused.
[0099] In contrast, in the masking film of each of
Examples 10 and 11, ir-taking was confirmed when it was
manually bonded on the wiring substrate in the 23°C
environment. In addition, air-taking was confirmed even in
290 the wiring substrate after the thermocompression bonding,
and 1t was shown that the air taken upon the manual bonding
in the 23°C environment was not discharged by the
thermocompression bonding. Due to the alr-taking, entry of
the plating solution was caused to deteriorate the plating
25 accuracy.
[0100] It is presumed that the bondability of this
wiring board is due to the low 60° specular gloss of the
surface of the adhesive layer of bExample 1 was 11% and the
high €0° specular glosses of the surfaces of the adhesive

30 layers of Examples 10 and 11 as 56% and 35%, respectively.



thermocompression bonding in the bondability test at this time though each of them had a 60 specular
gloss of the adhesive layer surface of 11%. Regarding followability, good results were shown because
a polybutylene 5 telephthalate film. is used for the base substrate. However, due to the air-taking,
entry of the plating solution may be caused upon the plating treatment, and there was a case of
deteriorating the plating accuracy by this. [0105]E ple 6 is a masking film having an initial peel 10
force of 2.5N/25mm and a ball tack value of 10. Example 7 is a masking film having an initial peel
force of 0,8N/25mm and a bhall tack value of 4. In addition, Example 8 is a masking film having an initial

peel force of 0-O8NI 25 AHd & bal tEck- Rl G oF 2 6t IédsC Exdrmple Dis & awasking fitn 45 Aiaving an
initial peebforcesof A2N/25mmand a hall ack yalue of 2 or less [0106]In Examples 6,7, and 9, no

air-taking was confirmed right after the bonding upon the manual bonding to the wiring ﬁoaa‘?(?in the
23C envirdnftent. Hdfevet 20 wattiigrietwesntthe witing board:arektheimasking film-immaediately
proceeded,to ing 1l t rea.an use air-taking. It was shown that an adhesive having a
large initiglﬁpet(;!Igf%erz(jzbfaGai‘r?c(;a g%w%gaa&?é%m%%ﬁ%soﬁiyhea%%Kg%%l‘l ta(;:%krvoaIPueL fds foHave antincreased
contact afea. 2Bltwdsvalsd shewnthat feven indhe subsequent thepnocempression bonding, the air
taken upqnst%eblp%nunael%o‘[;gig in the 23C environment was not discharged. [0107]In Example 8, no
air-taking was visually obsérved Gporn the andal Bondigin fHe 2363t oRfehE Mbwever 30 it had

low adhesion ta:the wiringsboasds to bexpgelechoff 2 5Q gasily, Since it had Jow,adhesion with the
wiring board, and a flexible polybutylene telephthalate film is used for the base substrate, the masking

film was pati&lly Feeled dff from fHeswiring PBard bysthe sttelss diletd the: 8 thesrhoeorpression

bonding toll upa: thersubseruent treimacompression banding, ang asuck was formed (g easily take
the air. Upon the plating treatment at this time, uplift or peeling was cause %y the exp%%si%ﬁ of the air

takeh at thelpatihg ferperatares afid a7 result, entry 10 of the plating solution was caused, and the

plating accyifacy was deteriorated. [0108]From,Examples.1 to 5 and 6 to 9, in order to obtain a good
result of the bonding test, itis prefe%éb%e %Hatg?ﬁe 6?5%%%&|ng g%?sg of th%fa(fﬁ?a%i\%q%?e? stifface is

30% layer surface is 11%, which is sufficiently small, and the
adhesive surface 1s highly rough. Therefore, the contact
of the wiring board surface to the adhesive layer surface

15 is closer to point contact than face contact upoen manual
bonding, and air-taking was not visually confirmed. In
addition, in the subsequent thermocompression bonding, by
the point contact of the adhesive interface, the air between
the adhesive layer surface and the wiring board was

20 discharged without causing air-taking, and no air-taking
was confirmed also in the wiring board after
thermocompression bonding to show a good result. Further,
entry of the plating solution upon the plating treatment
was not confirmed, and the plating accuracy was not

25 deteriorated.

(01027 In contrast, the 60° specular glosses of the

adhesive layer surfaces of the Examples 10 and 11 were 56%
and 35%, respectively, which is high in comparison with
Example 1. That is, it is shown that the adhesive layer

30 surfaces of the Examples 10 and 11 each has a small roughness



150r less, that the initial peel force is 0.1 to 1.0N/25 mm, and that the ball tack value of 3 or less.
[0109]Further, the masking films used in Examples 1 to 5, 8, and 12 were evaluated for punching
workability by the following method. Evaluations for punching workability of 20 each masking film and
peel force between the release sheet and the adhesive layer are shown in Table 3. [0110](Punching
workability) An external appearance of the poytion subjected to punching when a masking film
subjected to neither a heating 25 treatment nor an ultraviolet irradiation treatment after manufacturing
was punched from the base substrate side with a punching apparatus (product name: Two-Hole Punch

03-85 produced by CarfMECS CO., 1td J wWas Vistdil observed ft6th Dot Sided bf the basé Substrate
side and theselease.sheey 30 side-fer-evalyations with rgoed:as a film which cquidhe 52~ punched
out and "bad" as a film which could not be punched out. [0111](Example 12) A masking film and a
wiring board’usirigfit\Wweére 5 mahutactaretiSih i samea marneras it Exanipletl éxcapt that the peel

foree of asiieone Gased resinds 20Nim as theelease shegt The.S0.spectlar gloss of the adhesive

layer surface was 11%. The initial peel force of the masking film was 0.9N/25"mm, e ball fack value
was 2 or 1&8, gnklthe 10 peelfforce betwéearrthetrblease shiset and thezadhesive layerwas o

0.02N/25mym. The punehing, workability of the masking film s shown in Table 3. [0112][Table 3]
thermocompression bonding, it was shown that the air taken
upon the manual bonding was not discharged by the
thermocompression bonding. Further, upon the plating

10 treatment, the air expands by the plating temperature to
cause uplift or peeling of the masking film. Due to the
uplift or peeling, entry of the plating solution was found,
and the plating accuracy was deteriocrated.

101031 From the above, in order to inhibit deterioration

15 intheplatingaccuracywithout@mtryofthegﬂatingSolution
confirmed upon the plating treatment, it is preferable that
no alr-taking is confirmed in the wiring board after
thermocompression bonding and that no air-taking is
visuallyobserveduponTﬂmamanuaibondingtoéjmswiringboard

20 in the 23°C environment. In order to inhibit visual
alr-taking upon the manual bonding in the 23°C environment,
it is preferable that the 60° specular gloss of the adhesive
layer surface is 30% or less,

[0104] Examples 1 to 5 are masking films each having an

25 initial peel force of 0.9 £to 0.1N/25mm and a ball tack value
of 2 or less and 3. Regarding the bondability,
followability, and the plating solution entry state,
respectively showed good results with no deterioration in
the plating accuracy. In contrast, in Examples 6 to 9,

30 air-taking was confirmed in the wiring board after the



Punching workability Peel force between release sheet and adhesive layer Example 1 Good
0.07N/25mm Example 2 Good 0.05N/25mm Example 3 Good 0.04N/25mm Example 4 Good
0.05N/25mm Example 5 Good 0.04N/25mm Example 8
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thermocompression bonding in the bondability test at this
time though each of them had a 60° specular gloss of the
adhesive layer surface of 11%. Regarding followability,
good results were shown because a polybutylene
telephthalate film is used for the base substrate. However,
due to the air-taking, entry of the plating solution may
be caused upon the plating treatment, and there was a case
of deteriorating the plating accuracy by this.

[0105] Example 6 is amasking £ilm having an initial peel
force of 2.5N/25mm and a ball tack value of 10. Example 7
is a masking film having an initial peel force of 0.8N/25mm
and a ball tack value of 4. 1In addition, Example 8§ is a
masking £ilm having an initial peel force of 0.08N/25mm and
a ball tack vailue of 2 or less. Example 9 is a masking film
having an initial peel force of 1.2N/25mm and a ball tack
value of 2 or less.

{01067 In Examples 6, 7, and 9, no air-taking was
confirmed right after the bonding upon the manual bonding
to the wiring board in the 23°C environment. However,
wetting between the wiring board and the masking film
immediately proceeded to increase the contact area and cause
air-taking. It was shown that an adhesive having a large
initial peel force and a low elastic modulus with a high
pall tack value tends to have an increased contact area.
It was also shown that, even in the subsequent
thermoconmpression bonding, the air taken upon the manual
bonding in the 23°C environment was not discharged.
[0107] In Example 8, noalr-taking was visually observed
upon the manual bonding in the 23°C environment. However,

it had low adhesion tec the wiring board to be peeled off



Bad 0.01N/25mm Example 12 Bad 0.02N/25mm 15[0113]From the results of Table 3, it is shown that
the masking films of the Examples 1 to 5 can be punched out by a punching apparatus, while the
masking films of Examples Band 12 cannot be punched out. This is because the masking films of the
Examples 8 and 12 each has a week peeling force 20 between the release sheet and the adhesive
layer of below 0.04N/25 ram (0.01 and 0.02N/25mm, respectively), thereby peeling the release sheet
from the adhesive layer upon punching to extend the polybutylene telephthalate film as - 52 - the base
substrate. [0114]In comparison with the masking films used in Examples 1 to 5, in the case of
manufactufifg & Wiring b&ar8 by thé* Gk 6P maskiRg fifiof ExXainpié'§ of 12 it shantiipated that
entry of the, glating solutign or adhesive depesition upen Resling from the wiring, board is egysed to

deteriorate productivity and plating accuracy because of a defect in punching workability where the
masking filtre carindt bé pofAched o, thé masking filny isCpuhthed with 40 peeling:the adhesive layer of

the mask&niggilrpg%gngﬁ@e_ rypg%i@g%f.n@ocaa&p ung eed Qut, or a bu&ruor the .Iil%ﬁ%ig caused in the
punched portion. [001 nmdentaﬁy, ince a masking film used in Ifxamp?e 17is'the same as Example
1 extept that thecpeeh b5 forcel ofrthéy siliconedased tesinwas decteased stismehshown in Table 3,
and it had 9ooq bondapilty, follgwapiity, and,he piating solution eniry state ke Bxample I,
take the air. Upon the plating treatment at this time,
uplift or peeling was caused by the expansion of the air
taken at the plating temperature, and, as a result, entry
10 of the plating solution was caused, and the plating accuracy
was deteriorated.
(61087 From Examples 1T to 5 and 6 to 9, in ocrder to obtain
a good result of the bonding test, it is preferable that
the 60° specular gloss of the adhesive layer surface is 30%
ih cr less, that the initial peel force is 0.1 to 1.0N/25 mm,
and that the ball tack value of 3 or less.
[0109] Further, the masking films used in Examples 1 to
5, 8, and 12 were evaluated for punching workability by the
following method. Evaluations for punching workability of
20 each masking film and peel force between the release sheet
and the adhesive laver are shown 1in Table 3.
[011¢G] (Punching workability)
An external appearance of the portion subjected to
punching when a masking film subjected to neither a heating
25 ftreatment nor an ultraviclet irradiation treatment after
manufacturing was punched from the base substrate side with
a punching apparatus (product name: Two-Hole Punch UB~85
produced by Carl MFEG. CO., Ltd.) was visually observed from

both sides of the base substrate side and the release sheet

30 side for evaluations with “good” as a film which could be



Industrial Applicability 20[0116]The present invention can be used for manufacturing various kinds of
wiring boards and contributes to performance of an effective plating treatment with high plating
accuracy in a plating area of a circuit pattern. 53 CLAIMS 1. A method for plating a wiring board, the
method comprising: in order to selectively plate a plating tarbet 5 area on the wiring board having a
circuit pattern having an unevenness of 25 pm or more formed on an insulating substrate, when areas
other than the plating target area are masked, usiﬁg a masking film obtained by sequentially
laminating an adhesive layer and a release sheet on one 10 surface of a bolybutylene tereohthalate
film; reméVirig the Feledde SRékt of #fé maskidg filrd: tn&k, behding theladisesiveeL &yer stifate of the
masking film-to a predetermined area on the wiring board under an environment at room temperature,
followed by thermocomoression bonding; 15 and then, plating the plating target area. 2. A method for
plating a wiringbbard according fol€laina 1, wherein. (c) a peel force between. the release sheet and
the adhesive Iay%( o&lghgkrrﬂ%skin fﬁr{n}n 5 % 4@/25jrr]|:m or rpgre. 7 3QA \l/vrilring .bé)ard plated by a plating
method according to any oneof Claims 1 to 27 - 54~ ABSTRA Sing it were

5 manufactured in the same manner as in Example 1 except that
the peel force of a silicone based resin is 20N/m as the
release sheet. The 607 specular gloss of the adhesive layer
surface was 11%. The initial peel force of the masking film
was 0.9N/25 mm, the ball tack value was 2 or less, and the

10 peel force between the release sheet and the adhesive laver
was 0.02ZN/25mm. The punching workability of the masking

film i1s shown in Table 3.

(01121 [Table 31
Punching workability Peel force betwegn release sheet and
adhesive layer
Example 1 Good 0.07N/25mm
Example 2 Good 0.05N/25mm
Exampie 3 Good 0.04N/25mm
Example 4 Geood 0.05N/25mm
Example 5 Good 0.04N/25mm
Example 8 Bad 0.01N/25mm
Example 12 Bad 0.02N/25mm
15 [0113] FFrom the results of Table 3, it is shcown that the

masking films of the Examples 1 to 5 can be punched out by
a punching apparatus, while the masking films of Examples
8 and 12 cannot be punched out. This is because the masking
films of the Examples 8 and 12 each has a week peeling force
20 between the release sheet and the adhesive layer of below
0.04N/25 mm (0.01 and 0.02N/25mm, respectively), thereby
peeling the release sheet from the acdhesive layer upon

punching to extend the polybutylene telephthalate film as



There are provided a method f or plating a wiring board, characterized in that: in order to selectively
plate a 5 plating target area on the wiring board having a circuit pattern having an unevenness of 25
pm or more formed on an insulating substrate, when areas other than the plating target area are
masked, using a masking film obtained by sequentially laminating an adhesive layer and a release 10
sheet on one surface of a polybutylene terephthalate film; removing the release sheet of the masking
film; then, bonding the adhesive layer surface of the'masking film to a predetermined area on the
wiring board under an environment at room temperature, followed by thermocompression bonding; 15
and then, PI&tingaARé pRtifg tafget @rea; and a wiring board using the method. An area not to be plated

is not plateg by.entry of ajplating solution gven,jf the wiking deagq(h@i%a P{%Q“%Z%QQFSEAS the circuit

pattern. Furthermore, punching workability of the masking film, and, in particular, 20 generation of a
burr, unsticcessflriole-rhaking, andithe like isdnhibitednufacturing a wiring board

by the use of a masking film of Example 8 or 12, it is
5 anticipated that entry of the plating solution or adhesive
deposition upon peeling from the wiring board is caused to
deteriorate productivity and plating accuracy because of
a defect in punching workability where the masking film
cannot be punched out, the masking film is punched with
10 peeling the adhesive layer of the masking film even if the
masking f£ilm can be punched oult, or a burr or the like is
caused 1in the punched portion.
[0015] Incidentally, since a masking film used in
Example 12 is the same as Example 1 except that the peel
15 force of the silicone based resin was decreased, 1t is not
shownjleableB,andji:hadgoodbondability,followability,

and the plating solution entry state like Example 1.

Industrial Applicability
20 tO1167] The present invention can be used for

manufacturing various kinds of wiring boards and

treatment with high plating accuracy in a plating area of

a clrcuit pattern.
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1. A method feor plating a Wiring board, the method
COMPrising: in order to selectively plate a plating target

area on the wiring board having a circuit pattern having an
unevenness of 25 um or more formed on  an insulating
substrate, when areas other than <the plating target area
are masked, using a masking film obtained by seguentially
laminating an adhesive layer and a release sheet on o one
surface of a polybutvlene terephthalate film; removing the

release sheet of the masking film: then, bonding the

o

1)

adhesive layer surface of the masking film to
predetermined area on the wiring board under an environment

at room temperature, followed by thermocompression bonding;

and then, plating the plating target area.
2. A method for plating a wiring board according to Claim

1, wherein {(c) a peel force between the releas sheet and

e
the adhesive layer of the masking £ilm is 0.04N/25 mm or
more,

3. A wiring board plated by a plating method according to

any one of Claims 1 to 2.
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ABSTRACT

Ther@auxaprovidedeamethodﬁknfplatingeawiringﬁooard,
characterized in that: in order to selectively pilate a
plating target area on the wiring board having a circuit
pattern having an unevenness of 25 um or more formed on an
insulating substrate, when areas other than the plating
target area are masked, using a masking film cbtained by
sequentially laminating an adhesive layer and a release
sheet on one surface of a polybutylene terephthalate film;
removingthereleaseSheetcﬂfthemaskingfilm;then,bonding
the adhesive layer surface of the masking film to a
predetermined area on the wiring board under an environment
at room temperature, followedknfthexmocompression&aonding;
andthen,platingtheplatingtargetarea;andaawiringboard
using the method. An area not to be plated is not plated
by entry of a plating sclution even 1if the wiring board has
a large unevenness is the circuit pattern. Furthermore,
punchingwyorkabilitycn?thezﬂasking'film,.and,jjlparticular,
generation of a burr, unsuccessful hole~making, and the 1ike

igs inhibited.



