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-1 METHOD FOR PLATING WIRING BOARD, AND WIRING BOARD
DESCRIPTION 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 4like and to a wiring board
obtained by the method. Background Art [0002] As shown in Fig. 1, in the

wiring foard,an 8,15 53%&9@&6 iyeraka aminated body Whetere gonrp

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 etc_:hin_g or the 'like %@g%ﬂ%“ﬂaﬁﬂ@ sul_)strate 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
sl,ir&fgaccgg irogloygat'iog and abrasion, or decoration and the like. Further,
the“aréd where a cﬁip or an electrode is not connected of the circuit

pdtternd 1 and 252 ésisubjected toar insulating<reatment by aitaghing @ method
coverlay film thereto as necessary. [0003] As a method to, form the

afdFemEtioRed Plated® tyRH for'ékankifie Cas°8 niethdd forpatfial flathg » ¢ ©°
a :cqyineetng iermina pestionorthe likeothers tspertormed 80 a methodh 1ating
where, after a masking tape is bonded, to a portion 2 not to be plated for
inﬁﬁﬁﬁ@QiRﬁﬁ%ﬁ&ﬁ%ﬁpgﬁnﬁ?ieCtlvely‘plate a specific area such
as a cennecting terminal of a flexible printed board or the

like and to & wiring board obtained by the method.

Background Art

[0002] As shown in Fig. 1, in the wiring board, on a
conductive layer of a laminated body where conductive layers
composed.of a copper foll and the like via an adhesive laver
at request are laminated, arbitrary circult patterns 1, 2,
and the like are formed by etching or the like on an
insulating substrate 4. On the surfaces of the circuit
patterns 1, 2, a plated layer i1s formed at request for the
purpcse of decrease in electric resistance, protection of
the metal surfaces from oxidation and abrasion, or
decoration and the like. Further, the arsa where a chip or
an electrode 1s not connected of the circult patterns 1 and
2 18 subjected to an insulating freatment by attaching a
coverlay film thereto as necessary.

00031 Az a method to form the aforementioned plated
layer, for example, as a method for partially plating a
connecting Terminal portion or the like, tThere is performed

a method where, after a masking tape is bonded to a portion
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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 i0 adhesion, the

plating solution enters to cause deterioration in plating accuracy and

resyltant malfuingtion and the like afithe cirguit. From syeh problerns, - .5 g,
there has beenproposed a masking method for plating a wiring board,

wheéres torselgdtivelylplateraspredetermined carda tolhe platetel5 among
plagr%gfgarr%%t&reas of a wiring board, upon masking the other plating

target areas, using a masking film sheet provided with an adhesive to
surbdunéllthe nonsadhesive, sarface; aridebendirdg the masking filnt sheétoard ox
in_such a manner. that the adhesive surrounds the other plating targ
RS Rt bACaient 7 TOGAA aduiicie bestiae B T8
aforerpentionedmasking snethad,dhete-has copwerttionally beenocusly formed,
employed a sug ort made of a soft vinyl chloride based resin as a
masking tape: g&%@’er’,—cl Fretefit JEATS tHéte 1ie bte%nfp%;%s‘“éaatﬂg adhere
25 follewingunaskematesialscsingaa seft vinykchlayidediased siesindiasra £rom
problem of bad influence on the environment upon_disposal (incineration).
TREY-&re d MethGd WHer€ CUBGIT Yorthifig an'electrbiyfe piatéd Bgerage has Low
platimg:protector: havipg an ppeNivg and Mmade-of pohdmide orpokyester is

30 bonded onto a conductor via an adhesive (Patent Document 3 ,
detericration inplating accuracy and resultant malfunction

%nded has

and the like of the circuit. From such problems, there has
been proposed a masking methed for plating a wiring beazxd,
where, toselectivelyplate a predetermined area to be plated
among plating target areas of a wiring board, upcn masking
the other plating target aresas, using a masking film sheet
provided with an adhesive to surround the non-adhesive
surface, and bonding the masking £ilm sheet in such a manner
that the adhesive surrounds the other plating target area
(Patent Document 1).

[0005] In addition, besides the afocrementioned masking
method, there has conventionally been employved a support
made of a soft vinyl chloride based resin as a masking tape.
However, 1in recent years, there have bsen proposed the
following mask materials since a soft vinyl chloride based
resin has a problem of bad influence on the environment upon
dispesal (incineration). They are a method where, upon
forming an electrolyte plated layer, a plating protecto:r
having an opening and made of polyimide or polyvester is

bonded onto a conducter wvia an adhesive (Patent Document
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2) , a masking tape obtained by providing an adhesive layer containing a
water-soluble or water-dispersible adhesive and a benzotriazole based
compound on a substrate (Patent Document 3) , a plating mask adhesive
film, which is a resin 5 film containing polypropylene and polyolefin based
elastomer as the main components and obtained by providing an
adhesive layer on one surface of a suppost having a film tensile stress of
0.20 to 0.80 kg/cm2 at 10% strain (Patent Document 4), a plating mask

adhesive fjlm having a é%y\é 10 density, 8%’;?‘@4%‘1% lgygrhaying g .density. 1.y er
of 0.91 to 0.93 g/m2 and an ethylene-vinyl acetate copolymer layer and
charactetized by prowiding :ansadhiesive layerontthe -ethyleprewinykle adhesive

acetate copalymet side of e mullayer i having,two oL more AYELS ;.

anélﬁavﬁ]g a filfn tensile 15 Stress o g % strain
(Patent:Decumént, 5 e platings maskipeoiéctive filmenployingiasthes a resin
suppart a multilayer.film having two or.more layers of a soft resin layer

ey T kR (PR K SONREi ar s Bere Lhene o

of @.54e 160 kg/mm2 andrearesin: 20 tayes (layersB)hating arkendingproviding
strength of 5 to 30 kg/mm2 and characterized by providingaan adhesjve

lay8F o e A* et Sidle™(PateRPBoEIMERTSE) “a et BRYiNG Maskiky 2 £1im

tape=gharaectesized by heing formed by avadhesive containinga rain (Patent
prg{gylene based copolymer containing as the copolymer 25 components
pr

VienBea blefih hading '@ &drban fiamber 6316 18, drid-&thjfeRe and® Lo

haviag, 5o epdothermig.peak-Qf 13/g-0r more iymeasiurement withoa 91 to 0. 93
differential scanning calorimeter (DSC? in a temperature range from 0 to
200C on BRé saffade-Ofthé 3aibstrate (PAtERtDSUNEH 7}, YAMRI30ra Yer and

me&H£FEBQ@F¥%£@t@QGQPEW¥ﬁHQ@WQMME@h@@9@@ layer on the
ethylene-vinyl acetate copolymsr side of the multilayer
film having two or more lavers and having a film tensile
stress of 0.20 to 0.80 kg/m” at 10% strain (Patent Document
5), aplating mask protective film employing as the support
amultilayver film having two 0r more layers of a soff resin
laver {(layer A) having a thickness of 10 to 200 pym and a
tensile elastic modulus of 0.5 to 150 kg/mm? and a resin
layer (layer B) having a bending strength of 5 to 30 kg/mm®
and characterized by vroviding an adhesive laver on the A
layer side (Patent Document 6), ametal platingmasking tape
characterized by being formed by an adhesive containing a
propylene based copclymer containing as the copolymer
components propylene, G-clefin having a carbon number of
4 to 12, and ethylene and having no endothermic peak of 1J/g
or mcre 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 7)), and

a metal plating masking tape obtained by providing, on one
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4 surface of a substrate, an adhesive which contains a polymer obtained
by cross-linking a copolymer composed of (a) 5 to 45 mass% of a methyl
methacrylate monomer, (b) 0.5 to 15 mass% of a monomer containing a
hydroxyl group and capable 5 of being copolymerized with (a) , and (c) an

alkyl acrylate monomer copolymerizable with the aforementioned (a) and

(b) with a polyfunctional isocyanate campound having two or more

isocyanate groups and which has an elastic modulus of 50 to 750 N/cm2

after the crossdinking,(Batent Docyment, 10 8). Patent. pocliment 1 5 uo1 ynex
JP-A-11-127/83 Patent Document 2: JP-A-62-243791 Patent Documen?

3: OP#:6+264283 Patent Docurmentda JPoA-811688592 G Ratentd of (a) 5 to
Dogcument 5, JP-A-9-25459 Paten cument 6: JP-A-11-302611 ,Patent
DOCIERt 3 1P A Z00E P13458 Aot Dostinent 8 JEA 700k 4600, = 15
20m2isclésure ef therlnvertion0086]rHowewet, inithe:masking niethod of apable
Patent Dacument_1, operation efficien yge reases because th
forratoR oF e Bt Ets £6 aniee anither & corberts Ab5
reliabiliprregarding inkikitian eba plating:soludiontiram 25renteringdan ayeand (b)
not to he plated, In addition, any of the methods in the Patent documents

. 4% b 18 st USaASAGiony in UrbeBeRs TolBRABIY Srke ¢ Tve oF
cirguit- pattentfosmed ongthe insulating substrata akudhermerer theredsuivus of
the case of taking the air into the g%p between 30 the wiring board and the

mask materialu {-,%ncﬁrfgt% e cross-linking (Patent Document

Hgngcrylate

8).
Patent Document 1: JP-A-11-12783
Patent Document Z: JP-A-62-~243791
Patent Document 3: JP-A-6-264283

Patent Document 4: JP-A-8-~-165592

Patent Documsnt JP-A-9~-25459

Patent Document JP-A-11-3020611

‘Patent Document JP-A-2003-213485

. -1 oy N

Patent Document JP-A-2004-35965

Disclosure of the Invention

[0C06] However, in the masking method of Patent Document
1, operation efficiency decreases because the formation of
the adhesive 1s complex, and there are concerns about its
reliability regarding inhibition of a plating solution from
entering an area not to be plated. In addition, any of the
methods in the Patent documents 2, 3, 7, and 8 is still

unsatisfactory in unevenness followability cf the circuit
pattern formed on the insulating substrate. Furthermore,
there is the case of taking the air into the gap between

the wiring board and the mask material upon bonding the
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5 masking material onto the circuit pattern. In addition, because of large
dimension change at high temperature, there may be caused
displacement in the masking portion, and it 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, ety ﬁf the plating. 10 sqlution.or expansion f the ar taken d?%e”adé%t ion,
onthe p a%ng treatment temperature. In addition, though each of the
PatentDeeuments sto 6 jroposes a niethadendith hd ehtryeoba platinge, there

solution even in the case of using a glass epoxy printed board having an .
unevenness %Pig%mgéfs gi?c%ﬁ%%‘%atfe%n%%é ifficult ©inhibit ﬁe%f and 1t
fram kbieing takenht into the lgap at the:ntefade hetweehdhe friringboardy peeled

and. the mask material u bonding the mask material onto_a circuit
it TR B Brorer R O _FHoubh ind DEFEH AN or T iG>t
the plating=solutiondram 26 eatesing capbeexhilited onhewhen the-mask rise
material is bonded without taking the air into the gap even in a circuit

pate? hating Jarge UM Gériess, i dfdétt bord withoit tikigtRE alFSE =Pe

ispesessagy rindependently introduee, care andtimg@nddurther gl ated due
expensive machine onléfor 25 bonding, which had problems of causing .
dde@SEihigidiction efickehty afd ficredsk iR Co8 “foB0 P Firer PAs® £ 109

a gisguit-pattern gets,marecomplex: apddnigyte, Ran-electalyteplating isn the

often employed to perform an even platting treatment applied to a

uﬁﬁ@é%gﬁ&bégatment temperature. In addition, though sach of
The Patent Documents 4 to 6 proposes a method with no entry
of a plating sclution even in the case of using a glass epoxy
printed board having an unevenness of 25 um of a circuit
pattern, it is difficult to inhibit the air from belng 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 cne. Though the
performance of inhibiting the plating solution from
entering can be exhibited only when the mask material is
bonded witheout taking the alr intec the gap even in a circuilt
pattern having large unevenness, 1in order to bond without
fTaking the alr, 1t ig necegsary to independently introduce
care and time and further an expensive machine only for
bonding, which had prcblems of causing decrease in
production efficiency and increase 1n costs.
[Q007)] Fuerther, as a circult pattern gets more complex
and minute, non-electrolyte plating is often employed to
performanevenplatiing treatment applied Lo a complex shape.

Since the non-electrolyte plating has higher plating
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30 Since the non-electrolyte plating has higher plating - 6 temperature (50
to 90C) than plating temperature (30 to 60C) in a general electroplating,
the masking film may be contracted by the plating temperature depending
on the masking film to be used, or the plating accuracy of the 5 resultant
wiring board may be decreased, or it is necessary to wipe up the
adhesive component remaining on the article where the masking film was
bonded because a part of the adhesive layer of the masking film may

remain on the article. (adhesi posit)_ upon.peeling off the masking fil
frgr%mf(? ﬁaetgﬁigle,ﬁ?véicﬁ%agggg’e) probli\earﬁs gfl ﬁgtc}ggsegﬁ%?gdﬂ%ﬁﬁ?ye n} 30 to
arsd gualityrdetereration 0f thesgrodugt 1 §0008} Thelpresent invention Lm may be
aims to provide a plating method.capable of improving productivity and

R eaty By iR §eLb proTaIE haLlS pOsFfe a tng on the
follawahility t@ thencirctlitipattareand takingithe air upan ponding:antly of the
improving punchin workabilitg upon forming an open portion and a Wirin%
bddrd bbtathed ‘Bﬂz%ﬁ@ﬁléﬁﬁ@ fheliiod “o065] AsH st of barmedtistudy =S58 <Y

fot solvingether 20raforementioned prellems hedeventers founthoutthat rcicle
there can be obtained a plating method capable of obtaining high plating

adturddy dnitfa Bighiguatity WirAy Beard B 8RPIoYIGARE ethdtfwhere® =he

by, masking the ayeas gtherthan the plating targebareawith a speGific articie
masking film in a 25 method for selectively plating a plating target area of
a \Fifing Bodrd R&AT fafge UREVennBSs itHe tiréuit pattérhs almasking™ from

filmyfollaws: regardless,af the size O the, Lpgvienness and,asa esult;

inhibits the plating solution
productivity and quality detericration of the product.
[0008] The present invention sime to provide a plating
method capable of improving productivity and plating
accuracy by inhibiting these problems, that is, good
followability to the circuit pattern and taking the air upon
bonding and improving punching workability upon forming an
open portion and a wiring board obtained by the plating
method.
[0009] As a2 result of earnest study for solving the
afcrementioned preblems, the inventors found ocut that there
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 c¢ther than
the plating target area with a specific masking film in a
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 targeat area

and that the use of a masking film having a specific adhesive
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from entering the area other than the plating target area 30 and that the
use of a masking film having a specific adhesive 7 layer as the
aforementioned masking film can inhibit entry of the plating solution and
deterioration in plating accuracy due to expansion of the air taken upon
the plating treatment because it inhibits the air bubble from remaining 5
between the adhesive layer of the masking film and the area for bonding
in the bonding step, which led to the completion of the present invention.

[0 tis r ' i ' fallowj tir thod
and g Botra ot ned By the T0hetho [O0L] (T A mamad o 1o enexy
plating-a svinnigebdard, the 1 method compridimgeinicrdertoselectivgiyp ting
plate 8, plating taroet area on the wiring hoard having.a. druitpattem, s,
having an unevenness 6f 25 am or more formed on an msulatri)ng 1 B °
substratep winerbareas otherithanithée platingttarget mreabareemasked,remaining

using a masking film obtajned by seque iaIIEX laminating an adhesiv
Ia§y)é}’?ca‘{gneoIeéi1 rkélgggsar%}ﬁggtlafneogé ys%%fa%rg 3 aeprgﬁlﬁﬁtjyfg%e?tle?é%rﬁﬁgla (51 & ares
filme remoning:thei releaseisheetiof the tmasking filey; thea, bonding themplation
adhesive 20 layer surface of the masking film to a predetermined area on

th8 Wiring b&ard Under af BRtironmtent at room temperature, followed by
themwacompression ponding; and-thepeplating the-plating targetareaes the
[0012] [2] A method for plating a wiring board 25 according to [1], wherein

th& Friasking fnPHa/ g the aGRESVE BYel’surfdtd RRVing"a 86 degried Py the

spesular gloss of 30% or less on the basis of JIS Z 8741, (a) an initial

[CO11] [1] A method for plating a wiring board, the
method comprising: in order to selectively plate a plating
target area con the wiring board having a circuit patitern
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 cobtained by seguentially
laminating an acdhesive laver and a release sheel on one
surface of a polybutylene terephthalate film; removing the
release sheet ¢f themasking film; then, bonding the adhesive
layer surface of fthe masking film Lo a predetermined area
on thewiring boardunder an environment at room temperaturs,
followed by thermcccecmpression bonding; and then, plating
the plating target area. _

[6012] [2] A methoed for plating a wiring board
according to [1], wherein the masking film having the
adhesive layer surface having a 60 degree specular gloss
of 30% or less on the basis of JIS Z 8741, {a) an initial
peel force of G.1 to 1.0N/25 mm, and (b} a ball tack value
of 3 or less.

[0013] (a) Initizl peel force
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peel force of 0.1 to 1.ON/25 mm, and (b) a-ball tack value of 3 or less. 30
[0013] (a) Initial peel force - 8 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 length of 250 mm to
obtain a test piece, and a polyimide 5 film (trade name: Kapton 100V,
produced by DU PONT-TORAY CO.,LTDR.) having a thickness of 25 pm
was pressure bonded to the test piece by reciprocating a rubber roller

twice underthe copditjons of rpem femperajiye, a bonding presswe of 2. ating

kg, and a rate of 20 mm/s to obtain a test piece. The 10 peel force upon
pdeling offehé polyimide fiim fropvthetest piece tbward arl gowdirettiomat after

aﬁeé‘f!}‘?g rate of 300 mnmin ;is measuted %Cg%d"%g 10: U9, 0237, {0014l . 14 4
(b) Ball tack vaTue According to JIB Z 0237, the ball tack value of the 15
surface of thefadiesiverlayer atlandrclined aagle of 38c¢00153{8]A polyinide

m d for_plating a wiring ar% accordi t(;%[Z herein.(c eel _
for%(ge? @etgvggﬁ %ﬂ‘”e Télease shdet and %bgdg%h ﬁ/lje%y“e”r&of ear%BasRi%gN ToTORAY
filmOis,0.04N/25amiorgmere: 1204@0%5 £c)Feel Jorce between releases bonded

sheet apd adhesive layer A masking fimwhich Is sublected toneithera, ;.
hea?ing ffeatment Ror an ultravidlet irfadiation treatment after rbelng -

manufactured iscutito:havesawidih of2banmandta: 22 leagthvaf2b0mimessure
to obtain a test piece. The peel force n\{\éb n gglygtrp/lene telephthalate of

thg‘fegt [ﬁgCe Seéaleaaotﬁe of 20 btfain a test piece. The
peel force upon peeling off the polyimide film from the test

piece toward a 180° direction at a tensile rate of 300 mm/min
is measured according to JIS Z 0237.
[0014] (b} Ball tack value

Acceording to JIS Z 0227, the ball tack wvalue of the
surface of the adhesive layer at an ilnclined angle of 30°.
(0015] [3] A method for plating a2 wiring board
according te 2], wherein (¢} a peel force between the
release sheet and the adhesive laver of the masking film
is 0.04N/25 mm or more.
[001e} (c) Peel force between release sheet and
adhesive laver

A masking film which is subjected tc neither a heating
treatment nor an ultravioclet irradiation treatment after
being manufactured 1is cut to have a width of 25 mm and a
length of 250 mm to obtain a test pliece. The peel force when
polyethylene telephthalate of the test piece 13 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

a photosensitive resin layer of a liguid resist material
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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 resin layer of a liquid resist material 9 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-arzinsulating substrate by means
of an adhesive 5 layer at request, exposing and developing the

photosensitiye fasin layerto farm.a desired masking patigro, 5‘%‘%@@’83’8111 ctive

etching mainly the conductive metal layer with using the aforementione
pateesYA As parasking matartd, ahdl eontiuonsly sdbjedtingethefekpaseld by

-sybstrate,metal layer, 10t $oft etning; with legving th ?(Jﬁac%?i 19, ”i%act‘?{iég st one

and to a following treatment with an aqueous solution (e.g.,” developing
liquid 6errsecdgent) tortairing ag osganic cehpdundiitayving a feducinghesive
character. In addition, the unevenness of Q{s c(:ﬂecuit pattern mgﬁ]rﬁ\as height

the

O Une 15 SuTack Of the Sauhy cabstdie 0 e SToce o
pattern.d6@18 Fuithery berdingdhe aforementionedemaskingfibs kihag pattern,
D Pl S g Do el 1 A i
plaee earrespoading withrthe (plating targetarea oftheawiring boast e rial, and
coincides with the plating target area of the wiring board. The bonding is
GBIy b e ot Oriiary Hompi atareE aBou 23)° T00TOT FA s -2 - *2¥es
witing board platedibysa plating methodc 25w@eeordingioranyeneof {H10and to
B% following treatment with an agueous solution (s.g.,
developing liguid or rinse agent) containing én organic
compound having a reducing character. In addition, the
unevenness of the circult pattern means height from the
surface of the insulating substrate to the surface of the
pattern.
10018 Further, bonding the aforementioned masking film
in a predetermined place of a wiring board means bonding
in such a manner that the open porticn of the masking film
having the cpen portion at the place corresponding with the
plating target area of the wiring becard coincides with the
plating target area of the wiring board. The bonding is
generally performed at ordinary temperature {about 23%).
[0019] [4] A wiring board plated by a plating method
according te any one of [1] to [37.
00201 In the present inventiocn, a peel sheet of a
masking film obtained by seguentially laminsting an
adhesive laver and a peel sheet on one surface of a

polybutylene terephthalate film at the areas other than the

plating target area of a wiring board having a circuit
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[0020] In the present invention, a peel sheet of a masking film obtained
by sequentially laminating an adhesive layer and a peel sheet on one
surface of a polybutylene terephthalate film at the areas other than the 30
plating target area of a wiring board having a circuit 10 pattern having an
unevenness of 25 pm or more is peeled off, and the adhesive layer is
brought into contact with the circuit pattem for bonding, thereby inhibiting
entry of the plating solution and, as a result, improving the plating 5

ageuracy, even in:a gircuit paiern having ar %Tﬁﬁ”@f% O PNOLeag off,
more because of its’excellent shape flowability. [0021] In addition, by
bemding Aemaskiresfilmenavirigean aeihbsioe Blyer Raving aspédficglessh the

EE%’/ ggg i?rél‘e?a ﬁ%’%’%y Igne t_%g:‘%{‘é'l%{%t? film QPQ}!J?VTQ A JPECHig Peghy g of

e inhibited from being taken into the gap at the
interface. eftthe gnasking filon anddheamiring beardt: ;Thisienables to iitdbitLating

deatggoratlon |Q9Iat|ng accura lycﬁlﬂ%h as @Qté)égf Ehaevplatln%solutlgqu%%ess of

to exp%ﬁgigx of the air ta?(e%*upon thepp?ai”ting treatment. 15 ,805
Farihenp sincerihe masking fim has goosl punchihgeworkabiitys tHérewahility.

be jnfilted entry, of tg&&laé'{‘gnsoﬁ‘ﬁ?%‘odﬁc?gﬁé’eae'!{%‘ sciiy}f%agﬁ%é"ﬁaving an
layer ora burr caused “upon putchirg and adhésive deposit upon peeling
off framns theswiring oparch Thus, impsevedipfaductivisis obtainedi 20 and a
deterioration of Iatin%accurag:y is inhibited. Brief Description of the . | L
DPa%HE#ﬁ)b%@%[%i&. B0 918 Bopartiaiptdh Yiew BRE Wiking BesrG Lt e Pee
usesk-for an embogdiment:of the piesenbinvertion: 25 [Rig. 2 Fith 2ds ainto the
cross-sectional view showing an ) o
gap at the interfaceof the masking filmand the wiring board.
This enables to inhibit deterioration in plating accuracy
such as entry of the plating solution dus to expansion of
the air taken upon the plating treatment.
(c0z2z) Further, since themasking £filmhas good punching
workability, there can be inhibited entry of the plating
solution due topeeling of the adhesive laver or a burr caused
upon punching and adhesive deposit upon peeling cff from

the wiring board., Thus, improved productivity 1s obtained

and deterioration of plating accuracy is inhibited.

Brief Description of the Drawings

(00231 [Fig. 1] Fig. 1 1s a partial plan view of a
wiring board used for an embodiment of the present inventiocn.
[Fig. 2] Fig. 2 1s a cross—-sectional view showling an
example of a punching apparatus for punching a masking film

into a predetermined pattern.

Description of Reference HNumeral

[0024)] 1, 2: plating target arsa {(circuit pattern), 3:
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example of a punching apparatus for punching a masking film into a
predetermined pattern. Description of Reference Numeral 30 [0024] 1, 2:
plating target area (circuit pattern), 3: - 11 coverlay film, 4: insulating
substrate, A: interval (pitch) between circuit patterns, 5: punching
apparatus, 6: press means, 7: cutter blade, 8: release paper, 9: adhesive
layer, 10: base substrate, 11: die, 12: uneven 5 portion, 13: open portion
Best Mode for Carrying Out the Invention [0025] Hereinbelow, the best

ﬂ@&@é%%la%wmw a plating.method ,and a witng board ofpthe present; . -

invention will specifically be described. However, the present invention

is Wi meahs limited to-thedoliowing Rioten 9026]: Medicd for plating aratus,
wying Qoard] Ip awigng board.used for a-plating mgtl‘ogﬁé'éesgr?g{%r, 9:
invention, a circuit pattern having a height of 25 15 pm or more is formed

on @hdssifatinggsubstrate. Exdmples ot thetimsulating sdbstrate inclide uneven
synthetic resins,such _as polyethylene telephthalate, polyethylene

nﬁﬁfﬁ%%lg%le’, pd]séjeith)?lgﬁg, pgo?ylb%%ﬁgne naphthalate, polypropylene,

polyolefin, polycarbonate, triacetyl cellulose, cellophane, 20 polyimide,

p%lgamlq\?, ggly%heny ne sulfide, d)&ye%@leerinygl%iﬁl ethersulfone,

aromatic p% yamlgg, |qau3f<§\c]r;§/rslgallme polymer; po &r &ther ketone,

and Qpotysulfone raramichpapeswipsulaing paperrglass, and ceramicidfecut a
thickness of the insulating substrate film is 25 generally within the range of

aBoLt 70 DB (D02 7T For the GREGItPAttEM formedroR fresinsutating =7 & °F

will specifically be described. However, the present
invention is by no means limited to the following mode.
focz2e] iMethod for plating a wiring board]

In &2 wiring board used for a plating method of the
present invention, circuilt pattern having a height of 25
um or more is formed on an insulating substrate. Examples
of the insulating substrate include synthetic resins such
as polysethylens telephthalate, polyethylene naphthalate,
polyethylene, polybutyiene'naphthalate, polypropylene,
polyolefin, polycarbonate, triacetyl cellulose, cellophane,
polyimide, polyvamide, polyphenylene sulfide,
polyetherimide, polyethersulfone, arcmatic polyamide,
liguid crystalline polymer, polyether ether ketcne, and
polysulfone; aramid paper; insulating paper; glass, and
ceramic. The thickness of the insulating substrate film is
generally within the range of zbout 4 to 250 um.

[0027] For the circuit pattern formed on the insulating
substrate, there may be emploved a method for forming a

circuit pattern {(subtractive method) where an unnecessary
portion of a conductive layver of the laminatedplate obtained

by providing a conductive layer of a copper foll cr the like
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substrate, there may be employed a method for forming a circuit pattern -
(subtractive method) where an unnecessary portion of a conductive layer
of the laminated plate obtained 30 by providing a conductive layer of a
copper foil or the like - 12 on the insulating substrate by means of a
bonding agent at request is selectively removed, a method for forming a
circuit pattern (additive method) where aigonductive material is selectively
precipitated on an insulating 5 substrate by, for example, non-electrolyte

platinga method feriforminga ¢ircyitpattery on.an igsulating subsiale, o e o«

using conductive ink, a method for forming a circuit pattern by, after
pArtinigse plating resist oF am cetchingresistda phating ohetthihgtreatmanty a

Is performed gajaqcf%‘?_»"r\{ed( BY Bﬁﬁ'k”xgeth%é%%%[})o% 1 The cireuit patter , .
generalllly has an unevenness of about 25 to 50 pm. hen the

umevenness isibelove 28 pn, va conventionad masking film can berusedating
sufficiently. . However,.when the unevenness is 25 pm or.more, itis ..

T T8 16m Eoriventond T ACEs Tofou e shevenioss arife. 2
circtiittpatteti Fufthery whendhe unevennessiist large, dhe air isieasidyating

taske%gggn andin%}]he rgggl%r&% filmfeoni%grcuit pattern. J{')hg]reforsg, in a

plaﬁng method of thé presen mv%ntlon, its he@esf%%ﬁh% ohd’a poe%ﬁrfilcng #

masking i20 filatrer a:wibRg bearddn two stages (09291 Futther, i efdet or an

to make the masking film follow, the unevenness of 25 pm or more, it is . .

nédestary o Gse's polfoutyléne RIaphitatate fin dsa bAss subsriafe formed.

constituding dhesmaskiag fikwy incthe present vention. The 25

polybut)élene tele[;f)hthalate film has a thickness of
[002%] he clrcult pattern generally has an unevenness
of about 25 to 50 pum. When the unsvenness is below 25 um,
a conventional masking film can be used sufficiently.
However, when the unevenness is Zb umormore, it isdifficult
for a2 conventional masking fiim to follow the unevenness
of the circuit pattern. Further, when the unevenness is
large, the alr 1s sasily taken upon bonding the masking film
on a circult pattern. Therefore, in a plating method of the
present invention, 1t is necessary to bond a specificmasking
film on a wiring board in two stages.
[0029] Further, in order to make the masking £film follow
the unevenness of 25 um or more, 1L isg necessary Lo use a
polybutylene telephthalate f£ilm as a base substrate
constituting the masking filmin the present invention. The
pelybutylene telephthalate f£ilm 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 um or more and formability of an open portion, and

particularly punching workability.
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preferably 15 to 40 pm, and, particularly the film having a thickness of 15
to 30 pm is preferable because of excellent followability along a circuit
pattern having an unevenness of 25 pm or more and formability of an
open portion, and 30 particularly punching workability. - 13 [0030] There
is no particular limitation on a method for manufacturing polybutylene
telephthalate, and a general manufacturirig method, for example, a direct
polymerization method or an ester exchange method may be employed.

The (direct polymerization method is a method where a polyutyleng + o sor

tefephthalate precursor is formed by a direct esterification reaction of

tefephitialicaerd and a4-batahediol followbd by Subjeethig thend & general
palybutylepe. telephthalate precurspr 4q palyeandensatiop undet reduced, 5« ;5 o

10 pressure to manufacture polybutylene telephthalate. The ester
exchiangd nvethed ises hethotwiiers doweralkyd éster of telepmthdlicvarid The

a /4-butanedigl J d n.ester_exchange reaction to_form a
e L R STy ot ¥
palyButizlehe telephthalate precarsot to pokycondensation funder dedyceddirect

pressure ta manufacture polybutylene, telephthalate. The polybutylen
e AIAte LB T (8 A At fe GHLS Fo T re oBanT Alte
filin, for B ulhase=subsiratefaf the presehtiinwerition mayrbe masufaciwedit ylene

20 b}i angt%ar J_meti?QOd. A mgthé)d fo%r_lang{act%rirp% a glm usirrllg tg ébﬁusreduced

obtainel polybtifyiene tefephttiatate Willbe- de<cined 003 AL 2

example of a methad for manufaciuning: & -potybutdenectelepbthatate fit,. The

there is a method for ,
ester exchange method i1s a method where lower alkyl ester
of telephthalic acid and 1,4-butanediol are subjected to
an ester exchange reaction to form a polybutvlene
telephthalate precurscr, followed by subjecting the
polvbutylene telephthalate precursor to polycondensation
under reduced pressure to manufacture polybutylens
ftelephthalate. Thepolvbutyvlenes telephthalate used for the
manufacture of the polybutylene telephthalaﬁe film for a
base substrate of the presgsent invention may be manufactured
by another method. A method for manufacturing a film using
the thus obtained polybutylene telephthalate will be
described.
[0031] As an example of a method for manufacturing a
polybutylene telephthalate film, there 1s a method for
manufacturing an unstretched film of a film by extrusion
by, for example, a Tdieor inflationusing a known nucleator,
a lubricant, an antiblocking agent, a stapbilizer, an
antistatic agent, an antifog additive, an antioxidant, an

ultraviolet zbsorber, a filler, a plasticizer, a colorant,

and the like besides tThe zforementioned polvbutylene
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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 telephthalate / ethylene isophthalate);

palycarbenate;arthe like, ;Though the unstretchedfiim ?%yh@%yé@gr be

subjected to monoaxial or biaxial stretching, an unstretchedfilm is
preferalble fiom: thieeviewpdi nttof Lorreverhnesssfoliowability.{0032]dn or

addition, polybutylene telephthalate film may sybjected to a surface i
tr%atﬁiigr\lt, éng t%gr% rr%gy gé’%‘o En%%l%%d,?orezc%ﬁp%aea é’i%gﬁa%’é HHares
treatment sucinas-a coronahdischarge tréatment drieeglove diseltarged film may

tr%atmegt' a %Iasma, treatment; g flame treatmeTt; an %zone treatm%nt; an . |
CTurthédry bs su?éectea o monoaﬁla Frav theatmant retching,
ionization active ray treatment such as an ultravioletray treatment; an

electran:béam treatmeritiomna tadiation flbriseatment: anotghentieatmentc o
such as a sand mgt Lr?atmek?t, an anchoring treatment, or a hairline
tréatment: a chemical é)é”e% ﬁ%éﬁfﬁfe'nt; or an easily adhesive layer

application treatrend for the purpesel efdmproving-atdbesivenass withethe 1m ma v
adhesive layer. 20 [0033] Examples of the release sheet constituting the

mAaskirftd fnT citide Papsr, Jabric? iGnwéveh 1B6A¢, méar o5 prashie v Pe
laminate pEthem oand:aslapinratesof plastics- hesidasa plasticfilmanda corona

plastic sheet, and various
discharge treatment or a glow discharge treatment; a plasma
treatment; a flame treatment; an ozone treatment; an
ionization active ray treatment such as an ultraviolet ray
treatment, an electron-beam treatment, or a radiation
treatment; a roughen treatment such ag a sand mat 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.
[0033] Examples of the release sheet constituting the
masking film include paper, fabric, nonwoven fabric, metal
feoil, aplastic laminate of them, 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
all, paper, a plastic £ilm, or a plastic sheet is preferable
from the viewpeoint 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

employed olefin based resin containing 0-olefin as a monomer
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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 employed olefin
based resin containinga-olefin as a mongmer 15 component such as
polyethyelene, polypropylene, ethylene-propylene copolymer, and

ethylenssyinyl agefaie ggp%@g@@99@%@5@9%@%%@%%e,
telephthalate; polyethylene naphthalate, and polybutylene telephthalate; 5

peiwinyl ehloride opolyshienylere sulfider amigechased vresimssuchagl acetate
palyamide and full aromatic_polyamigde;_ polyether ketone; polyi ;L’e' .
POV GRCTINIE, PR EORENS or Sl Fea TrESG NG g B late:
used! alone o @isa cembinatdr oktwaordmore kinds. i addition L t@ashalate;

the plastic film, there may be used either an unstretched. film, a__ .
ROy TPy s BEAR SFOPHGR T Teea T o222

lamirtated fitmsofaworos mere filite  layers fAlternativelys a fitmwhereai de ;
lubricant such as a inert$article is agr?ed ma suitabI?‘{ be Lged from.the
& ar

15°GisWpoint of Randidabiiity. Fholgh the” ﬂ’ﬁ%k%&sfs oft femehtioned
substrgteds net particulayrlimited it is preferably feten 256 um:flemthe be used
viewpoint of handleabili}t}yﬂ. and the like. 100341 Further, in order to s
IfbrOVE TelEaB Aty R°36 oty faer Hiay b formetrdifthe subitfid - =107
atyequest.oThe telease layercan be fprmed-by, ferexampler pfepadRg ret ched
an application liquid containing fluorine based resin; S ‘
film, a monocaxially oriented film cor a biaxially oriented
film. These films may be laminated films of two or more film
layers. Alternatively, & film where a lubricant such as an
inert particle ls added may sultably be used from the
viewpoint of handleability. Though the thickness of the
aforementioned substrate is not particularly limited, it
is preferably 5 to 250 um from the viewpolint of handleability
and the like.
(00347 Further, in order toc Iimprove releasability, a
release layer may be formed on the substrate at reguest.
The release laver can be formed by, for example, preparing
an application ligquid containing fluocrine based resin;
waxes such as paraffin wax, a montan wax, and a synthetic
wax; a release agent such as silicone; and a binder of acrylic
resin, cellulose based resin, cr a vinyl based resin and
applving the application liquid 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, urethanse based resin,

polyolefin based resin, polyfunctional acrylate, polyester,
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waxes such as paraffin wax, a montan wax, and a synthetic wax; a
release agent such as silicone; and a binder of acrylic 25 resin, cellulose
based resin, or a vinyl based resin and applying the application liquid 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 polyolefin
based resin, polyfunctional acrylate, polyester, - 16 epoxy, titanium

chelate, and palyiming onhe afaremeptioned;substrate, g a relgase

layer may be formed by laminating the aforementioned resin on the
sulstratansy: tektrusionsooating erthe like. I heshiekness efithe rakeasks formed

layer is_generally within the range from ut 0.1 to abo m. [0035 -
G T v e S A T ST B8k race oy
aferemerttiomed-palybutylene telephthakate filth ethéreananebe uséd-he release

ruPber based resin, acnil basgg resin, 10 silicone bfsed rgrgn QEL% 1 to about
o

mixture therest- Above all, acryl Based resin is preferable-trom

viewpeint of weather resistance and thermal resistance. An acryi based

resi ined by copolymerizing a vinyl monomer having an alkyl grou

e 1R Rain compnan ARG VR ey RORmeS R & | Sved fozmed
funetione geofipcandierused: BExamples of theadny| teoremenkavingart i lm,
alkyl group include (meth)acrylic acid _esters each having an alkyl group ‘
h&%ﬁg“” & cBfbbnHunset “of I8 16t EXample ethyl tmetmadtyats! tesin:

etbyl1 (meth)acryateaisepropyl (meth)acrylate. Jauryk2Q gaeth)acrylatere 211,
butyl (meth) acrylate, hexyl (methgacryl\ate, octyl (meth)acrylate, dodecyl
(n?é%ﬁ)%%r?l%?é? A Erelrins Pre erable fromthe viewpolnt of weather

reslstance and thermal resistance. An acryl based resin
obtained by copolyvmerizing a vinyl monomer having an alkyl
group as the main conponent and variocus vinyl monomers having
a functional group can 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 te 18, for example, methyl {(meth)acrvlate, ethvl
(meth)acrylate, isopropyl (meth)acrylate, lauryl
(methj)acrylate, butyl {meth)acrylate, hexyl (meth)acrylate,
octyl {meth)acryiate, dodecyl (meth)acrylate, and stearin
(meth)acrylate. In addition, examples of the vinyl meonomer
having a functional group include a vinyl monomsr having
a hydroxyl group, a vinyl monomer having a carboxyl group,
a vinvyl monomer 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.

[0035%] Here, examples of the vinyl monomer having a
hydroxyl group 1lnclude Z-hydroxyethyl (meth)acrylate,

2-hydroxypropyl {(meth)acrylate, and 2-hydroxybutyl



10

15

20

25

30

(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, a 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-hydroxypropyl (meth)acrylate,

and g:hydroxybytyl - 17 (methagrylate, Examples of the yinyl monomex ;

having a carboxyl group include acrylic acid, methacrylic acid, Itaconic
acid nateiclacid; @and famatic @eida Furthere examplesiof theavinyllic acid,

mopomer having an amide group_include 5 melﬁ acrylamide, N:methylol, .
L N et et A hnd o 8z,
Na\ zmegthylenebis(imethjacpdamidestre addition rexamples: dethervimyd include

monomer having an amino group include dimethylaminoethyl
(R0 S ARy TS 16 ol Gat BIE: XA of the
vinyrmaenomemtayinglan! mikoxy geotplineliude methoxyethyl
(meth)acrylate, ethoxyethyl (meth)acrylate, butoxyethyl (meth)acrylate,
20 Db eyl ALy G, EES oftRe viryl Fimomer haviigeme L=
an ethylene-oxideigraup inchuderdiethylena 45 ghyrab(meth)asryate 1 ude
methoxydiethylene glycol (meth)acrylate, and methoxypolyethylene glycol
(nretfiachiate ﬂb@_@ﬂtﬁ}?ﬂher(,ﬁfstﬁ‘g::%§§é?§7,%8n§rﬁ8rsd§u%ﬁ}é\%]s‘i’ﬁéﬁé{e thyl
chigrestyreney asmethylstyrene,vinyd talyeney, ¥inyk 20, chlprige, Wiwl having an

acetate, and acrylonitril can be
alkoxy group include methoxvethyl (meth)acryliate,
ethoxyethyl {meth)acrylate, butoxyethyl (meth)acryiate,
and phenoxvyethyl (methj)acrylate. Examples of the vinyl

monomer having an ethylene oxide group inciude diethylene
glycol (meth)acrylate, methoxydiethylene glycol
{meth)acrylate, and methoxypolyethylene glycol
{meth)acrylate.
[0037] Further, as necessary, monomers such as styrene,
chlorostyrene, O-methylstyrene, vinyl toluene, vinyl
chloride, vinvl acetate, and acrvlonitril can be
copolymerized,
[0038] To these acrylic resin can be added an tackifier
such as rhodine, dammar, polymerized rhodine, partially
hvdrogenerated rhodine, ester rhodine, polyterpene resin,

" terpene denatured body, petroleum resin, cyclopentadiene
resin, phenol resin, styrene resin, xvlene resin, and
coumarone—-indene resin; a softener; anda filler at reguest.
[C039)] In additicon, when an acrvlic resin containing a

hydroxy]l group or a carboxyl group is used, 1t 1s preferable

Lo use a polyepoxide compound or a polyisocyanate compound
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copolymerized. [0038] 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 acrykc tesin containing a hydroxyl
group or a carboxyl group is used, it is preferable 30 to use a polyepoxide

cqrupqund, o A,pqlyiseayanale cqmpound.-, i, as.a C&%Ssé}‘l‘é("}@oaﬁ%‘&o xide

Examples of the polyepoxide compound mclude sorbitol polyglycidyl
ethemsmaiygﬁ/oemll palyghyeidyl embrppémaérytmmr pdfygimdylmthefrg lycerol

digloce lyglycidyl.ether, 5 trig| CI yl-tris(2-hydroxyethyilisocyanurate,_
gl cefr%l g%%%%ldylget Trlrﬁe on E%ne goll;l/gl cid I%eft ec?/ Ii Sther,

resorcireglycidyl @tl@érygétmemmﬂlglymidlgjyudyl ether, 1,6-hexanediol

diglycidyl eth is henol S- Cld | ether, h leneglycoldigl Cld _
ethgr %a{K/ t ejtf)wegﬁ/col gg |d%/llyetﬁerya é%ro e}[hegﬁ/%gl’ yeerol

diglytidylethers in addition, examples.gfithe potyisocyanate gampaungly 1 ether,
include tolu Ier}d¥dllsoc¥ana e, 2,4- tquerne diisocyanate dimer,

ndphtiyicid!] SHS6eyanate "o U iBRE HilSotyarats - Gpheryinehane ==Re=

dilspeyanate, ephenylmeathane: 15 {riiseoyanate, Hiz(prsesyanate-diglyeidyl
phenyl)thiophosphite, polymeth%fne polyphenyl isocyanate, ;
&&%?e?hy?e%%%%%%%’a‘té’ —tr &H%ﬁe%ﬁeﬁ&%h?/f’ené?aﬁs%%%ﬁﬁee“ eglycol

|S@ﬁ@oﬂ'9@@ gﬂfﬁp%}@ﬂ‘é&eﬁ @@Qi%@@%hﬂ@%@@@%lﬁﬂ@ 1%'%%@@]@@@ ther. In
addition, examples of the polyisocyanate compound include
toluylene diisocyanate, 2,4~toluvylene diisocyanate dimer,
naphthylene-1,5-diisocyanate, o-toluylene diisocyanate,
diphenylmethane diisocyanate, triphenvlimethane
triisocyanate, tri-(p-isocyanate phenyl)thiophosphite,
polymethyvlene polyphenyl isocyanate, hexamethylene
diisocyanate, trimethylhexanemethylene diisoclianate,
isophorecne diisocyanate, and trimethylhexamsthvlene
diisocyvanate.
[C040] As a method for forming the aforementioned
adhesive layer, there is prepared an adhesive layver-Iorming
application liquid having a solid content of 20 to 50 mass%
by dissclving or dispersing the aforementioned adhesive,
a cross-linking agent used at request; an organic and/or
inorganic particle, and varicus additives, for example, a
surfactant, a lubricant, a stabilizer, and a viscosity
adjuster in an appropriate sclvent., ©Next, the adhesive
layer-forming application liguid prepared above is applied
onto the aforementioned release sheet and dried, and the

base substrate is laminated and pressure-bonded.
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20 [0040] As a method for forming the aforementioned adhesive layer,
there is prepared an adhesive layer-forming application liquid having a
solid content of 20 to 50 mass % by dissolving or dispersing the
aforementioned adhesive, a cross-linking agent used at request, an
organic and/or 25 inorganic particle, and various additives, for example, a
surfactant, a lubricant, a stabilizer, and a;wscosity adjuster in an
appropriate solvent. Next, the adhesive layer-forming application liquid

piepaced ghavg g gopligd onipfug aforementioned felgase seeland st rate
dried, an thé 30 t?a’se SUbStjf‘é%eEIS Iamingkga an pressure-%onde%. i1
Akertatively thedigdid-isapplied onato thechaseisubstrater and drieddapdessure
the release sheet is laminated and.pressure_bonded tq form the adhesive
S e R g & gL L qoc® fom
5@ pm: WWheni 5 thel thickness: isismalter thanthissrange, folowability um. When
along the circuit pattern deterigrates, and it is difficult _to inhibitthe entry of . .
pe Mt TG e L ISt e St g 1 i S SRR
Whean:thethickoess:is arger thaathisrange iiteasily causes insuffieienf £ ficult
drging 10 and insufficient cross-linking_in a solvent type adhesive. As a

re

filt: Prodttioh‘tite 1856Weted! Afid’d frgd AnTétint of ahvadfiesive gy cause

usesh whichrtendsto he.agdlisadvantagecingeductivity andwcest. Fuithehess is
when a ma§king film is produced in a rolled state, protrusion of starch on .

theSidE F5558& Jf tetfifrft Tt futs to bR s Ed RATAPPIRG dloting et drying
WERPRING, cores i is: preferablyto150,pmy furthers preferably:10 (0,30 e s i ve .

from the viewpoint of plating accuracy and productivity.
As a result, production rate is lowered, and a large amount
of an adhesive is used, which tTends to be a disadvantage
in productivity and cost. Further, when a masking film is
produced in a rolled state, protrusion of starch en the side
face of the film tends to be caused by wrapping around the
wrapping core. If 1s preferably 5 To 20 um, further
preferably 10 to 30 uym from the viewpoint of plating accuracy
and productivity.
[0C41] Regarding the surface glossiness of the adhesive
laver of the aforementioned poclybutylene telephthalate £ilm
constituting the masking film provided at regquest 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 alir is taken into the gap between tThe
adhesive layer and the adhesion target article such as a
substrate, the air tends not to be discharged cutside 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

therefore, uplift or exfoliation tends to be caused in the
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[0041] Regarding 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 & gubstrate, the air tends not to be
discharged outside the substrate in bonding by the following

thﬁé@%ﬁ?{‘a&pfﬁiﬁ? b%‘@”g-ﬁ%% sul,theairtakenintothegap . ¢ ¢
expands at plating temperature upon the plating treatment, and 30
therefoie; upliftoor exfcliatiohiténds to e Talsedindhe 28nmasking:filey tends

TheD platin% go(lﬁti%%gnters an area.not tq beiplated Cl::)(\{éhe u&lift or

ex oliaﬁi%lrl\, &nd'the enjtfflrign&so?o caude 3e1ier1|1(§‘rat?on inrp?éjt gaaré%uracy

and rcoataiminationnonrthersubsitate. Adse for irhibitingtheiain S¥roti ng the aixr
being taken upon bonding the masking film, it is preferably 25% or less, .
artiagty brLteraby S0 B E B FAS S tto) Sty tt 5
6@ spetilangloss de ke 30% er, lessy aimethed cansuitably beiselectedbr 1ess.
from the methods including a method using a release sheet having 10 a

spetiticslirface rogANEES 2fal8 processimgusing Berdlithating a2 tar gloss

spesifiesshape, asand mad weatment,andia chemical agentdreatment ed from
However, a method using a release sheet is preferable from the viewpoint

of PrEdlEtvty Ahd- SpeciiarFlodsrifustability - 15 [G0XS) e réfeae having
sheetysed for themethod.using, arelease shegtra sheethavings i ng using =

unevenness on the surface thereof is used among the aforementioned

reléake dheBicng & specific shape, a sand mad treatment, and a
chemical agent treatment. However, amethodusing a release
sheet is preferable freom the viewpoint of productivity and
specular gloss adijustability.
[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 afcrementioned release sheets.
At this time, in order to control 607 specular gloss of the
adhesive layver te be 30% or laess, the surface of the release
sheet preferably’has'unevenness having a centerline average
roughness (Ra) of 2.5 um ¢cr more and an unevenness average
interval of 1.0 mm or less,
10044 When the release sheet surface has a center line
average roughness (Ra) cf below 2.5 um or when the unevenness
average interval is above 1.0 mm, the contact area with the
adhesion target article increases, which makes the masking
film easily ftake the alr when the masking film is bonded,
and, as a result, laminate becomes insufficient, which is
not preferable. The preferable ranges of the center line

average roughness (Ra} and the unevenness average interval



At this time, in order to control 60 specular gloss of the adhesive layer to
be 30% or less, the surface of the release 20 sheet preferably has
unevenness having a centerline average roughness (Ra) of 2.5 pm or
more and an unevenness average interval of 1.0 mm or less. [0044]
When the release sheet surface has a center line average roughness
(Ra) of below 2.5 pm or when the unevepness 25 average interval is
above 1.0 mm, the contact area with the adhesion target article increases,

which makes the;masking . fim qasilyfake, the air, when the masking film g, ; o,

bonded, and, as a result, laminate becomes insufficient, which is not
preferablee The preferablerangeas of the center line 30 average roughness

(Ra) and.the unevenness average interval 21 _are 2.6 toog.o m and 1. .
s GABs. oot B e of ALk 16 i GHEiee [OUE I o Riagsiy = v

using areleastcsheet] amadhiesiven tayen isformed endlie tinever sedace sheet
of the release sheet 5 having such a surface, and a polybutylen - |
teféphtiatete fim s Tamimalee on & strfice b thel opposits S o e ° 711
release: rsheettodobtain amasking fim. tAtdhistime, ithe uneyennesshef release
the release sheet surface is transcribed on the adhesive . layer surface to

ObtATSan BEsE Ry Having § 60 10 spedtitar §ios ot 500 ot fedg e v enness

(09461 in-addition,dtbesmnasking fitnt where anwadhesive ilayer isifotrmed:othesive
the base substrate preferably has an initial peel force of 0.1 to

1.ORYZBEMALWHERSt i Befo i8 réiye? Alfiesioro @ witing boaid e & 0
havirg-a cieuit; 15 pattern thereon at roggxtemperature is small to serve

as a cause of difficult workability, while, when it is above
[0046] In addition, the masking film where an acdhesive
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 becard having & circult
pattern therecn at room temperature is small to serve as
a cause of difficult workability, while, when 1t 1s above
this range, adhesion is too strong, thereby lowering
removability. As aresult, it becomes difficult toreattach
the masking £ilm to the adhesicn target article without any
damage. When the masking film is bonded at room temperature,
wetting proceeds to makse the making 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
product guality improvement.
[C047] Further, in the adhesive layver constituting the
masking film used in a plating method of the present
invention, it 1s preferable that adhesive lLayer surface has
a ball tack value of 3 or less measured in accordance with

JIS Z 0237. When the ball tack value is above 3, since
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~with 30 JIS 2.0237, When the ball tack value is above 3, since - 22

this range, adhesion is too strong, thereby lowering removability. As a
result, 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 to make the making film take the air
easily, thereby laminate tends to be insufficient by the air-taking. Itis
particularly preferably 0.4 to 0.6N/25mm-from the viewpoints of working
efficiency, product yield, and 25 product quality improvement. [0047]

Fudher infhe adnesive Iayerconsitting the masking fimusedfidy o roon
plating method of the present invention, it is preferable that adhesive
layensurfacethas » a ball tackvalue o3 or less méasupetbia decoidargefficult
wetting proceeds W%eenn%ﬁe ma\ns%inglfﬂrrrrll 1S bondeﬁaaﬁjiggm "temperé:tqutelf,leLem '
it #rot préferabies becausé itlis: difficuttotodinhibit thecmaskingd fili fromtarget
takintct) the air therein. When the rgaskin%fggn is bonded ta the adhesion , .
tafget 5 articlé-by thérmocompression bonding with the air beirig taken eLnd
between theny s atrismptireleased, and,cas asesults auplifeiscaused inesult,
the masking portion by the insufficient. laminate or by expansion of the air,

oy e HeRthG GEGTFG Dt wREleHt to Badse Abtentraubn g & o7t
1Q agautaeys which s aebpreferables [0G484 In aplating methed efithe upon the
present invention, the aforementioned masking film is bonded to the

arehd bt thaf e FRfing fargét aréa 6fthe tiréditpatidin Fhe 12 =119
masking filey, has, AR ©pen POFIOA i aPositign cerresponding 15 to the

plating target area as necessary. As a method for

[0048] Inaplating method of the present invention, the
aforementioned masking f£ilm is bonded to the areas other
than the plating target area of the circuit pattern. The
masking film has an open portion in a position corresponding
to the plating Targel area as necessary. As a method for
forming the cpen portion, themethodmay sultably be selected
from the methods such as a method where & masking film is
subjected to punching, a method where a masking film 1s cut
cut by a cutter or the like, and a method where the portion
is burnt off by a laser. Though punching is preferable from
the viewpoints of productivity and cost, punching had a

difficult side because a polybutyvlene telephthalate film
is used as the base substrate as the masking film used in
the present invention from the viewpoints of unevenness

flowability of the circult pattern and dimension stabllity
in the heating step. Therefore, 1in order to improve the
punching workability even when a polybutylene telephthalate
film is used, it is preferable to set the peel force betwesn
the adhesive layer and theé release sheet constituting the

masking film to 0.04N/25mm or more. When the peel force is
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forming the open portion, the method may suitably be selected from the
methods such as a method where a masking film is subjected to
punching, a method where a masking film is cut out by a cutter or the like,
and a method where the portion 20 is burnt off by a laser. Though
punching is preferable from the viewpoints of productivity and cost,
punching had a difficult side because a palybutylene telephthalate film is
used as the base substrate as the masking film used in the present

inyention fro iewpoints of unevenness 25 flowability of the circuit .
seechic it Wkl i S LR SEEEE
impidve, the peaiiching workabibity even sheh a polybutylehe-tetephihalatecr-ion
film_is used, it is Preferable tg et th%peeliorce between the,adhesivehﬁ,

layer ahd the Teleise Sficst Cohstitutihng thE 36 masking filf to* Punching
0.04N/25mm bt mare. \Bhesdhe peeliferce is n 23rbelaw:0.04N/258H, plating
thro?h there is noéProbIem as a masking film, a defect in appearance of

a PUAchedBhd f48e Bortibn &% biF SEnRed By the deterioration in

punching ) workahility: ta- causemreblemsHin produgtivity andplatings,
accuracy, which is not preferable. [0049] A method for forming an open

pSTHidTT TORBESorting with thé! Blating tdrg8t 4239t the*magking fiffoyrasking

punching-willhe descrbed onthe bagis0f Fig, 24 The purching apparatys o o
5 has a press means 6, a cutter blade 10 7, and a die 11. A masking film ‘
is P oR the tieEL 2P e uitter Blade7 R Sréssed #its the haskiRger olade

film bythe pressdneans 6xtherely:fauming gp gpenppartion by:he gutter ;- , 4

blade 7. The masking film is constituted of a base substrate 10, an

adhesivelayero, mhilereledse paperS: Bebides thee masking film by the
press means &, thereby forming an open portion by the cutter
blade 7. Themasking filmis constituted of a base substrate
10, an adhesive layer 9, and a releases paper 8. Besides the
method (1) where punching 1s performed from the base
substrate 10 side with the cutter blade 7 as shown in Fig.
2, there 1s a method (2} where the masking film is disposed
centrarily toe Fig. 2 to punch from the release paper 8.
Further, there may be employed a method {3) where punching
is performed with laminating a cushion material or the like
between the die 11 and the masking film (base substrate 10
r release paper 8). Of these, the method (1) is preferable
from the viewpoint of punching accuracy (less occurrence
of a burr or peeling of the adhesive layer).
[0050] In a plating method of the present invention,
thermocompression bonding 1is necessary after bonding the
aforementioned masking film in a predetermined pesiticn of
the wiring beoard. As amethod for bonding in a predetermined
position, the cperator may bond it manually or use a bonding

machine such as a laminator. The bonding temperature may



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 the
release paper 8. Further, there may be employed a method (3) where
punching 20 is performed with laminating a cushion material or the like
between the die 11 and the masking filmy(base substrate 10 or release
paper 8) . Of these, the method (1) is preferable from the viewpoint of

punchi %@Héac‘%}’ﬂ!a?sﬁ pocurienee, o a purr op pegling of the adhesive,
layer). 25 [0050] In a plating method of the present invention,
theempeompressionaionding & Aiecessary afterbonlingthel lm can be bonded

alpreenioped naskinagim ié‘gf‘ Rigdetopnined poglion o1 184 W, of cne

board. As a met onding in a predetermined position, the operator .

may bond it nandally dr-bsereelyonting 30 Imachiné such afartamingtorcisely.

T ing temperature may 24 be temperature upon operation, for ..
xR ortinan e G (bt o0 S M g Hmicanc 7o
be boridedunsala aviring-baard. By thesoperatiom pdsitioming ofitheswiringterably

board and the. masking film can be perfarmed precisely. 5 [0Q51] In .
e e ma s Load o o Rasoale 2P YN taninacor
aferementiened bondingdspreferably petformed by: thiesuse ofa bonding; board

machine such as a laminator having a pair of laminating rolls to subject

theWWiring bart RAVING & mASking s BoRBEd theretd at" "= - mocompression

thesnecompression:10:-banding temperaturg Thevghthe-npression bonding
thermocompression bondin%ﬁconditions may suitably be selected in

aCCOTdhnTe With BropeRties ot tHe magkiRg fifit to-be 48ed {38 pretdrable” + &0
toset therheatingpondition; 080 t0:120G anddhge used, it is preferable

to set the heating condition to 80 to 120°C and the
pressurization condition to 200 to 2000kPa because the
masking £ilm can folleow even the unevenness of a cilrcuit
board having a height of 25 um or more. When the heating
condition is below 80°C, flowability becomss insufficient
Lo cause generaticn of entry of the plating solution and
deterioration in plating accuracy. When it i1s above 120°C,
starch exudes from an end face cf the open porticn of the
masking £ilm, and the exuding starch may remain on the
adhesicn target article. In addition, when the
pressurization condition is below 2Z00kPa, followability
eazslly becomes insufficient to make the iInhibition of the
entry of the plating solution difficult, thereby causing
deterioration inplating accuracy. When it is above 2000kPa,
starch exudes from an end face of the open portion of the
masking f£film, and the exuding starch may remain on the
adhesion target article. In addition, though the

thermocompression bonding rate ¢f about 1 m/min is
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pressurization condition to 200 to 2000kPa because the 15 masking film
can follow even the unevenness of a circuit board having a height of 25
pm or more. When the heating condition is below 80C, flowability
becomes insufficient to cause generation of entry of the plating solution
and deterioration in plating accuracy. When it is above 120C, 20 starch
exudes from an end face of the open porign.of the masking film, and the
exuding starch may remain on the adhesion target article. In addition,

when the . pressurization conditiog Js *%?J,?‘Q’QQQV%JO%O&‘%P&"%o‘laaf%m the

becomes insufficient to make the inhibition of the 25 entryof the plating
sctatichidifficult cthereby causingn detetibratiohtir pldting adearacy cWhemession

it fg, abpve 2000kPa, starch exudes from an end face of the open portion
0

tﬁg magk'ing film, and the exuding starch may remain on the adhesion
taifget atticle. In dtidition, thouglithe S0ithermocompressigntbomdimgimtel ng the

of about 1 m/min is 25_sufficient, the rate can suitably be adjusted from

the® Eondit nggtﬂt e rﬁgé%ﬁﬁg %ﬁﬁé egroth%eoth}v:s)rlfﬁitj)cclor1 ﬁre%%i%np Siding. “2*9=*
[0852% Thus, lyssubjectingl the iringoasd having thes Stmasking fil. s ¢ ime,
bonded thereto to_plating, theg#ating target area can be plated. As the

pIAfiY fethol st tHis Tinte, 2 nor-8I&ctrdlyta plating of electoptatingcano - ©v e -

beramployed.e The nov-ejecirolyte plating issa methodhwhergtaetal isetal is
reduced by a reducing agent without applying.a current on 10 a surface of

a Fietd OF 4 rioh-fetd Sr Q' MEthdd Bt préCipitating onRAed Edftdcelofthe T8t on
platedarget mateyial byrsubstituien of a metal Electroplatingisamethod

precipitating on the surface of the plate target material
by substitution of a2 metal. Electroplating is a method
using an electrcchemical reaction where precipitation is
caused by direct current electrolysis with the plate targst
material as the cathode in an electrolyte sclution
containing metal ion for plating to cause discharge of the
metal ion on the surface c¢f the plate target material as
the cathcecde. Regarding the plating seed used in these
plating methods, examples of the plating seed for
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-phosphorous plating, palladiumplating, silver
plating, nickel-palladium plating, nickel~gsilver plating,
nickel-palladium~gold plating and the l1ike. 1In the cage of
electroplating, examples include copper plating, nickel
plating, chrome plating, zinc plating, tin plating, lead
plating, geold plating, silver plating, platinum piating,

copper-zinc plating, copper-tin plating, lead-Tin plating,
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using an electrochemical reaction where precipitation is caused by direct
current electrolysis with the plate target 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-orqu tunostan plalng; aickelteflon. plaling, digkelphosafiargue
plating, nickel-chronie plating, nickel-iron-phosphorous plating, palladium
plating,silverc2s plating, inickekpalfadiuing bfating, Inickel-silvet platingand
nickel- _arljggi%e -g%I:dLPéaP;ing flggjgg%[!.ike. In the case of electroplating,

examples include copper plating, nickel plating, chrome plating, zinc

plating, iih platind,Heads iplating fgold plating ssilverplating; platinunhe masking
plating, 30 copper-zinc,plating,.copper-tin plating, lead-tin plating,.26 :
et SR e SRR o e B
alloyptating; and nicon-pickel atloy plating.dE0%3} Thouegh platingisating, a
per{orm.ed after the maskin% 5 filgw is bonded dire%ctlx on th((—:;1 insylatigg .
stbstratd'ih thé “arsrarientioRed p[%tiﬁ(j3 fiethod; besites theepﬁa“tfneg, a?res By

plating: treatment mayibe;perfanmedinza desiredarea by thonding-aa coverlay
masking film on a circuit pattern or a coverlay after an insulating material

stich as a EBverfay fifrft Is- 16 bBdeti o & clreliitpatterd by Meansof an 1™

adhasiveatoregest: rocuit pattern by means of an adhesive at

reguest.

Example

(00547 Next, the present invention will be described by
Examples. However, the present invention is by no means
limited to these Examples.

f0055] With regard to the masking £films in Examples and
Comparative Examples, nine items o©f substrate elastic
modulus in the 90°C atmosphere, heating shrinkage ratio,
adhegive lavey surface glossiness, initial peel force, ball
tack, peel force between the release sheet and the adhesive
layer, bondability, followability, and plating sclution
entry state were measured by the following methods.
[0056] (Substrate elastic modulus (Pa) in 80°C
atmosphere)

The elastic modulus (Pa) at 90°C was measured.
Specifically, a sample having a width ¢f 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

longitudinal direction of the sample was held by a fixed
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Example [0054] Next, the present invention will be described by 15
Examples. However, the present invention is by no 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
90C 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

salytion, entry ptate weremeasyrad by the following methods, 10096l ne1d by
(Substrate elastic modulus (Pa) in 90C 25 atmosphere) The elastic

n@dmwsa(ﬂa% mwamﬁea%amax@}ﬁs@mmw,@%m@hévm@ applying
width of 3.0.mm "?‘Bg; g length 0 %?-Qe”%”é dgfc% base susrale RAVING N0 45 + 4 o
adhesive layer thereon was manutactured. One end portion in the 30
longitedifdAdireeticn. dfehe.sampteswas Held byrecfixX@dA 270 ghucky anduced by

t her end portion_of the s le,was held by a movable chuck, and_
ERrant e BETOTC Wi Applying-a G4 o 1 Bbso. b g * e Uwon
under eachisettemperdttite odnditioanby@nEMA tensite mode methotbhere was
usig% Tg/lfiﬁoggrsn.o(proggg%d by 5 MAC Science Company Ltd.). The

temperature rise ra?éoup‘on measurement was 5C/min., and the

measurement atmesphere was rthe wir-aimosphere.)[0057] (Heating

shrinkage ratiogr%len accordance with JIS C 2318, a masking film subjected

10 to neithBr ATEatiRG tre5theht ndr Sn uftravidlet THAGIRLIGHT treatfieht °1 ¢t ed
aftey manufacturing was euttg haveatment nor an ultraviolet

irradiation treatment after manufacturing was cut to have
a width of 20 mm and a length of 150 mm, and the release
sheet was peeled off tTo obtain a test piliece. Reference
points were marked in the central portion of the test piece
at an interval of about 100 mm, and then the test pisce was
hung in a thermostatic chamber whose temperature was kept
at 90°C. After the test plece was heated for 30 minutes,
it was taken out and left at room temperature for 30 minutes,
followed by measuring the distance betwsen the reference
points with a caliper (product name: Digimatic Caliper
produced by Mitutoyo Corporation) to calculate the heating
shrinkage ratio from the following formula:
Heating shrinkage ratio (%} = [(Test pilece length before
heating - Test pisce length after heating) / Test pilece
length before heating] x 100
100587 {Adhesive laver surface glossiness)

In accordance with JIS Z2 8741, the release sheet was
peeled off from the making film with a handy glossimeter
(product name: PG~-1M produced by Nippon Denshoku Industries

Co., Ltd.) tco measure the 60° specular gloss of the adhesive
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a width of 20 mm and a length of 150 mm, 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 interval of about 200 mm, and
then the test piece was hung in a thermostatic chamber whose
temperature was kept at 90C. After the test piece was heated for 30
minutes, it was taken out and left at rcomgtemperature for 30 minutes,
followed by measuring the distance between the reference 20 points with
a Qggpeef (Rreduct name: Digimatic Caliper produced by Mitutoyo
Corporation) to calculate the heating shrinkage ratio from the following
fotrlla? Heating $hrinkageratie (%) £ §@est piece length before heating -

Test piece length.after-heating)./ Test pi 25 length before heating] X

100 00581 AU oy Bt e e e Sk Sl 5= e
874y, thereléasessheef was ipeeledlicff from the srakingfitm avithear handy
gIo%sirlrl]gger Q%rqduct nagn%ua:GiloM#)r ducrgdabyé\lépﬁpoqgens %ku_sn 4 wideh
Indastries 5 o”f?ligtd‘fﬁato measure the B0 specular g 08¢ 6f the ‘ddhesiie’- -
2&flayer surfaced[0059):(njtiad peél fobce) Amasking filmesubjectedbto=ce, a
neither a heating treatment nor an ultraviglet irradiatign treatment after

R LTENG WSl o GO A fiebe Rty A eGSR AR any 07

a lemgth-of:260vnun., Tothe testpiece; a palyinide flndtrage pameis pressure
Kapton 100V produced by DU PONT-TORAY CO, LTD. ) having a
thitRRESE of S5t Was Pregsiite “56n8ed Bt foont Rrigeratare By >ber rol-er

regiprocating Serubbgeroleh 0 twiee under therconditions et-a bendingrorce of
presigreafr%cgorfate of 20 mm/s to obtain a test plece. The peel
forceuponpeelimgoffthepolyimidefilmfromthetestpiece
at a tensile rate of 300 mm/min in the 180° direction was
measured in accordance with JIS Z 0237.
(0607 {Ball tack)

The ball tack value of an adhesive laver surface at
an inclined angle of 30° was measured in accordance with JI8
Z U237,

G061 (Peel force between release sheet and adhesive
layer)

Amasking filmsubijected toneither a heating treatment
nor an ultraviclet 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
off the base substrate from the test piliece at a tensile rate
of 300 mm/min in the 1807 direction was measured in
accordance with JIS Z 0237.

100621 (Bondability)
An open portion (A=1.5mm; of Reference Numeral 13 of

Fig. 1 was formed in a masking film subjected to neither
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2 kg and a rate of 20 mm/s to 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 measured in accordance with JIS Z

0237. 15 ;0060] (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 layer)
Amasking film subjected to neither a heating treatment nor an ultraviolet
'r@(?i?é'é"d £E‘?§t@ entafter manufactyring was gytitg obtain atestpiece,

having a width of 25 mm and a length of 250 mm. The peel force upon

péeling 2Besit thelase supstidte font thedestpiccecat e tensilerate of Next,
300-mmy/min In the 180 direction was measyred in ageprdance With IS Z o pen
0237. [0062] (Bondability) An open portion (A=1.5mm) of Reference

Npmetal d8 ofa30 Figs 1'Was folrméd irva easking fimssubjectédio melthept two
- 29 a.heating_treatment nor an ultraviglet irradiation t fter. . . -
e By 3 bt ke, Moot S ranéal bondiig i siar °°7 °°
mafnerthat the: oper Wortion: mratchesahe plating targetareatbyethe usé 50 um,
of fyo 5 wiring boards, ane of fhem having an unevenness paller.of 30,
uri‘and thié o herrhavmg an unevenness paﬁtern of 50 Um, ina? (o
emdroniment; dhemymocempressioh bonding was cperferfied-byhe ysewfaced by
:Z%’E‘g%%rg IAQC?ﬂlE_i:I% Jgilz\ir/lltgia%ﬁol ;?r%‘: k?yt 1’?60 ngﬂg?}rg 19 [:Laryg? d oV\fEh l'tlgeving a heating

temperature of 90°C, a pressure of 500kPa, and a transport

S

(thermocompression bonding) rate of I 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 fcllowing standards.

Good: no air-taking {bubble} found

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

Amasking film subjected toneither a heating treatment
nor an ultraviolet irradiation treatment after
manufacturing was thermocompression bonded to each wiring
board having 30 pum or 50 uym 1in the same manner as
(bondability) described above. With respect to ths
Reference Numeral 12 [a depth of 30 or 50 um and & bottom
area of 18 mm® (3mm X émm) ] of Fig. 1 at this time, cbservation
was performed at Z5~fold magnification using a microscope
{(product name: VH-800C produced by Keyence Corporation) to
obtain the ratio of the contact aresa with respect to the
bottom area of the Reference Numeral 12 of ¥Fig. 1 after the
thermocompression bonding. The value ¢f the fcllowability

(%) can be obitained from the following fcormula.
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10 temperature-of 90C, a pressure of SOOkPa, and a transport
(thermocompression bonding) rate of i 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. 15
Good: no air-taking (bubble) found Bad: air-taking (bubbles) found 0063]
(Followability) Amasking film subjected ta meither a heating treatment nor
an ultraviolet irradiation treatment after 20 manufacturing was
thermacompression b?@?eitoge(?&bnw'geq board hayjng 30 pr er 30um . 1 g
in the same manner as (bondabilit_y) described above. With respect to
theCRéference NUeral I [atepth-6f80 Gr50rpm aihd &ebottom area of
18 mm2 (g omt | ot Fig, 3.8 his fime, pbsenalion g5.488ng < reatment
performed at 25-fold”magnification using a microscope (product name:
VH<8008rproduceshyckeyence Corperation) to rebtaimahd ratibtof the
contad! area wilh resedt 1q the. pottom area.ofthe Reference Numeral 1, - 1
ofnﬁg. affer the tﬂermocompression%%‘naing. The Value of the
folowalilitya 80 1§%) Tanve obtdifed froim thehfollowing formulkar 3@s described
Followability (0) = [(contact area: mm2) / 18 mm2] x 100 [0064] (Platin
s.oﬁl!ft?o‘ﬁee'nm;g %?teate A ﬁwna%klnogafﬁm é“’uab“]sec:ftrena1 o %eei ér'a ﬁegﬁ]r?g "afe drro) yte
tregtmeal nor aniditavieletisradiation treatmentraften Sananufadttting. : 25 g/L
was_thermocompression bon%ed to each wiric?g board having 30 mtor 50 4 30
pri in e §aime Hiarirer as descfibed “abSves THE wirig Beardikas t€ - a0
immersed in adon-electsalytes nickekplatingzaqueguis:setutien (bathso°c for 20
composition: 25 g/L , _ ) ,
minutes for plating with nickel, and a plating treatment
was performed by washing with tap water to obtain a wiring
board. The entry of plating sclution in the wiring board
at this time was visually observed and evaluated by the
following standards.
Good: no entry of plating sclution in masked portion
present

Bad: entry of plating scolution in masked portion

present
[0065] In Example and Comparative Example, the
following polymer (A component) and cross-linking agent (B

component) were used.
(00661 (A—l.component)

It is an acrvlic copolymer having a welght-average
molecular welght of 300,000 and a glass-transition
temperature of -10°C. 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

copolymer had a hydroxyl value of 35 mgKOH/g.
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of nickel sulfate, 30 g/L of sodium hydrophosphite, and 30 10 g/L of
sodium 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 entry of plating solution in the wiring
board at this time was visually observed and evaluated by the 15
following standards. Good: no entry of.plating solution in-masked portion
present Bad: entry of plating solution in masked portion present 20 [0065]

In [@@énﬂle and C%g{ngargg%%g%%@gl , the following polymer (A

component) and cross-linking agent (B component) were used. [0066]
(A-1 compdnent) It is @aracrylicccopoiyiermmaving arweightaverage 25average

mﬁ%t?f&'@&!@’ae‘lgh&gﬁag%og‘% and g glags-transition temperature of -10G,,
As constituent monomers, butyl acrylate, met y? agry?ate, vmﬁ acetafe,
arick12pleydaaxytethyl inethaéiylateArere containede and then constitytionut v 1

mass ratio was 40:15:37:8. The acrylic 30 copolymer had a hydroxyl value
ofaS%rr%ﬁE)T—f/g Héel%% [?5567‘](:(%-7 3? mpo ﬁfeln?)g)’l(z‘ isaacnegcar%hec’co%%ﬁ/mer

havingya weight-averagenmotecalay Weight ©£300,600and acd, and the
glass-tr%nsition‘ temperature of -33C. As c§)nstituent monomers, butyl 5
a

CrIRE" methiyl Aeryists Svinyl at8tatd: and °2-Rydrokylethyt Fetiactyiate®
werereontaiked, aad the ropnstitution mass katiowas68i51R0: Jhe

a%%%%BI {A-3 component)

It is an acrylic copolymer having a weight-average
molecular weight of 390,000 and a glass-transition
temperature of -42°C. 2-ethylhexyl acrylate, vinyl acetate,
and Z-hydroxzylethyl methacrylate were contained, and the
constitution mass ratiowas 64:35:1. The acrylic copolymer
had a hydroxyl wvalue of 6 mgKCH/g.

[0069] (A-4 compcnent)

it is an acrylic copolymer having a welght-average
molecular weight cf 700,000 and a glass-transition
temperature of 15°C. As constituent monomers, ethyl
acrylate, methyl acrylate, methyl methacrvlate,
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.

100707 (B-1 component)

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

(C0711 (Example 1)
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copolymer had a hydroxyl value of 30 mgKOHY/g. [0068] (A-3 component)
10 It is an acrylic copolymer having a weight-average molecular weight of
390,000 and a glass-transition temperature of -42C. 2-ethylhexyl acrylate,
vinyl acetate, and 2-hydroxylethyl methacrylate were contained, and the
constitution mass ratio was 64:35:1. The acrylic copolymer 15 had a
hydroxyl value of 6 mgKOH/g. [0069]-{A34 cemponent) It is an acrylic
copolymer having a weight-average molecular weight of 700,000 and a

glass-transilion, tgmperatute of; 19G oA constityent monomers ;ethyl 20n - onen«
acrylate, methyl acrylate, methyl methacrylate, 2-hydroxyethyl

methadrylate reneliaceylonluile wiaré containet sahd the eenstitufion masyonent

rati 7:25.20:1.3:10,. T rylic I r ,.ash o] IS al i xe
P aROF o5 10070 1B caamdng 1 o oGt Hade & U8 mixed

crossinking agents and its wonstituénticobrponentis atoluene were mixed
tolylene-di-isocyanate TMP %[rimett;y lpropane) adduct type, and the y
coMaR o NGO 16 130 3O10071] (Bl 120 Fhere went a4 712
100 parts: by mass of Adlcemponeit: as thefadhesive coppbhent; Spartsiguid
by mass of B-1 component t%snt@egr SS-|InkI€g4’;\@§nt, and 158 parts by

: d b . )
mass of rixed” Solvent Where methy etﬁylck% one and toluene were mixed

5 tagether at a mass ratiozof 1 LiHEheyweerestiredand mixed <o prepareplying

an adhesive layer-forming application liquid
the adhesive laygrpgormingqapplication liguid by an

ordinary method to have a thicknesg of 10 um on a release
sheet having a thickness of 130 pm and cbtained by forming
a release layer of a silicone based resin on one surface
0of & substrate having a polyethyvlene resin layver on both
the surfaces of a plece of paper with a center line average
roughness (Ra) of a release layer surface cf 2.6 um, an uneven
surface having an unevenness average interval of 1.0 mm,
and a peel force (adhesicn method of ORIBINE BP3-817C
produced by Sumika~Kakoushi Co., Ltd.) of a silicone based
resin of 110 N/m, folliowed by drying. Next, one surface of
an unstretched polyvbutylene telephthalate film having a
thicknegs of 25 um was subjected to a corona treatment, and
the treated surface and the adhesive laver were laminated
and thermoconpression bonded using ASL-Z4MII under
conditions of 40°C, 350 kPa, and a rate of 1 m/min., followed
by storing for maturation at 35°C for one week to obtain a
masking £ilm. 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 laver was

0.07N/25mm. The other properties of the masking film
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having a solid content of about 40%. [0072] Next, an adhesive layer was-
formed 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 thickness of 130 pm and obtained by forming a release layer of a
silicone based resin on one surface of a substrate having a polyethylene
resin layer on both the surfaces of a piegg of paper with a center line
average 15 roughness (Ra) of a release layer surface of 2. 6 pm, an

uneven; guikace naving ag ‘éﬂ?gg%’%%fﬁ%veé%%g ey %%g;fel'gfgghtaﬂq 2f the

peel force (adhesion method o B B 0 produced
Spmika:Kakoushiu€a.¢ btda)raf assikicome raséd résin of 116 N#m, followed

by drying. Next, one surface of 20 an unstretched polybutylene

tel[egpq halate film @%ﬁ“r%% atﬁiéi‘(fr?easgxo%%ﬁp?n \7vqas subjected to a corona
treatment] aad cthe dreatecesurface anddHe adhesive layerfwere laminatedriring
and thermocompression bqfn.ded sirﬂ%ASL-ngfMll under conditions of . 1
4067350 kPA Snd BratE BF T Hmin: “iobwed 5By SiiyTtors® 1 Exanple
matwaticirat 35 for one week te obtairt d amasking filas Theadhesivelace of
Ia¥er surface had a 60specular gloss of 11%. At this time, the initial peel

fo

WHE T ORITIBHIM, e baltack Flite Was 250t Tess! thetpewt Fotbe “uting

betweenthe relgase sheetrandtheadhesive layer Was 3@ OL0/NRSM.surface
The other properties of the masking film - 33 obtained above and

eVitGatior? Bn the statd oF efitry BFtE pldting sdtitionare Shdt i fapregitial
1 t0.34[0073LCompagative Exampledh): Tharewere-manfactutedas or 1ess,

masking film and a wiring 5 board using the masking film in the same

mﬁﬁﬁe@&?#léﬁﬁﬁﬁebetween the release sheet and the adhesive
layer was 0.07N/25mm. Evaluation of the properties of the
masking film and the wiring board is shown in Table 1.
[00747 (Comparative Example 2)

There were manufactured a masking film and a2 wiring
board using the masking £film in the same manner as in Example
1 except that a biaxially stretched polyethylene
telephthalate film was used in place of the unstretched
polybutylene telephthalate f£ilm constituting the masking
film in Example 1. The adhesive layer surface had a 60°
specular gloss of 11%. At this time, the initial peel force
wag 0.9N/25mm, the ball tack value was 2 or less, the peel
force between the release sheet and the adhesive laver was
0.07N/25mm. Evaluation of the properties of the masking
film and the wiring board is shown in Table 1.

0075 {Comparative Example 3)

There were manufactured & masking film and a wiring
bocard using the masking film in the same manner as in Example
1 except tThat an unsretched polypropyiene film was used in

place of the unstretched polybutylene telephthalate film



1 except that a vinyl chloride film was used in place of the unstretched
polybutylene telephthalate constituting the masking film in Example 1.

The adhesive layer surface had a 60 specular gloss of 11%. At this time,

the initial 10 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 film and the

wiring board is shown in Table 1. [0074] (Comparative Example 2) 15

There yyere manufadiyed 8 masking firm and 2 wiing board using e,y o
masking film im thé same mannér as in xamr?le exgeTot that a Blaiiaﬂy -
stietched polyethytene: deteptithalatedilmavag Usedsin pldcetof that this time,
unstretched_ polybutylene telephthalate fil ituting, the masking 20

filrr]'cn%}‘r%m Examplé 1. J"Flll%/e@ gd é)stl\gee lay&r sérfragcligr?as%n a 60gt tsgpeecr%iic'ilrl<igjIo"sasco valus
1196 sAt this tinee; dhe inittalpeel farce cwas :9N25mih dhe bl 4ack sheet and
value was 2 or less, the peel force between the release sheet and the

a Lée%iv%ag)?esrlv\‘fzf’s %?);ﬁﬁzé”]rﬁr% E\?é}%§&h@mhe profertiés dfthe ©F the
masking A5 il adddhe widrg beard isishowniin fableik{0Q78bard is shown
(Comparative Example 3) There were manufactured a masking film and a

witiiig T68ard u%ing the masking film in the same manner as in Example 1

except that an unsretched polypropylene film was used in 30 place of the
unstretched polybutylene telephthalate film - 34 constituting the masking

film in Example 1. 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
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the adhesive layer was 0.07N/25mm. Evaluation of the properties of the

masking film and the wiring board is shown in Table 1. 35 [0076] [Table
1] Substrate elastic Heating Plating Unevenness Followability modulus in
shrinkage o solution entry 900C ratio (%) (um) (7) state atmospere
Example 1 1.8 x 108Pa MD: 1.1 30 85 Good TD:-0.550 74 Good Comp.

E

X, 1 4.0 x 106Pa MD:10 30 88 Bad TD:32 50 76 Bad Comp. Ex. 2 1.7 x

109Pa MD: 0.4 30 50 Bad TD: -0.2 50 40 Bad Comp. Ex. 3 1.1 x 108Pa
MP@ @7%0] 65 Bad ;lezeS(HS Bad 0077 In Example 1 and Comparative

B

xamples-1-t0 3, f] masking films were produced.with.changing only the

b

-_
fa)

ase 5 substrate Eiployin he same adhesive layer and the same Biat

lease sheet. TheeT %ilc odu §k'il?eat| ngshiinkage ratiopfabowability’ 2 1S
. sOittion entry

nd evaluation on" p tpg SO Iuthame(rﬁ)ry state dfithe substraté«n 90G state

tmosphere of eagh ,mask Ag film are shown in Table 1. From the results,

€ TOnfltences of the base supgirate are showp. Regardingsbondabilitys, o4

ahy BYARET showldd a §6bd resuts. ljewever, dgferent results were §AoWnR ,og
in the followab I|ty and the platingsetution entrysgtate. 88 Bad
Comp. Ex. 1 » 10%Pa
TD: -2 50 76 Bad
MD. 0.4 30 50 Bad
g
Comp. Ex. 2 1.7 = 10%Pg D" -0.2 50 40 Bad
MD: 5 30 85 Bad
x B
Comp. Ex. 3 1.1 = 10%Pa D -2 50 55 Bad
[0077] In Example 1 and Comparative Examples 1 to 3,

masking films were produced with changing only the base
substrate with employing the same adhesive layer and the
same release sheet. The elastic modulus, heating shrinkage
ratio, fecllewabkility, and evaluaticn on plating sclution
entry state of the substrate in 9%0°C atmosphere of each
masking film are shown in Table 1. From the results, the
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 beard of Comparative Example 1 shows
entry of the plating solution upon the plating treatment
through it has anexcellent followability of 76% with respect
to the 50 uym unevenness. This is because the base substrate
used for the masking film is a vinyl chloride film, which
follows the wiring board because of a sufficiently low
substrate elastic modulus of 4.0x10° Pa in the 90°C
atmosphere for the thermocompressiocon bonding, while the

film does not have excellent dimension stability because
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[0078] The wiring board of Comparative Example 1 shows 15 entry of the
plating solution upon the plating treatment through it has an excellent
followability of 76% with respect to the 50 p.m unevenness. This is
because the base substrate 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 4.0x106 Ra #3the 90C atmosphere for the
thermocompression bonding, while the film does not have excellent

dimension stability hecause 36 of.a,very P&Qé healing shrinkage. rafigof g 7.
MD: 1%% gn TD: J-%é%, thereﬁg dae%rming t gopen portion of the ana wo
magking fitra rwhije dedtingripan platingite thaveentryoftheplatimp skking £ilnm

solution. In addition, since the plasticizer.contained in 5 the vinyl chl ri% .
filrvﬁ%rﬁog\(?e i?‘ﬁ% tjh%gadﬁ%gﬁ/e%ggﬁtl\;v}ﬁiletﬁeét?n%eupeol}ltpﬁgtin%%;o%s% te elat"mg
theadhesive,.adlesive depbdsit: and adhesionofplasticizer tostheawiring ined in
board were confirmed,upo eling off the masking film. [0079] The N .
R B e R A e e P bRt Gps vhile
witle espeet taghe upevenness ab 50 pm, andentry of thesplating solitioni ve
was found to deterigrate the platir%qI accuracy. This is because the b

S IRFRBTSEd foP iR TASKnG AIF-IS & blaxedly Sraiched Baryatigiane:=d vere

telephthalate awhigh shews highgdimensien 45 stability,because of low
heating shrinkage ratios of MD: 0.4% and TD: -0.2%, while the substrate

eldstic madulus iff TROC AMGSHHRTE fof the thetfioRdmpresgidn Botiiiry fs B2 2

sohighras 14%409 Pa:and the maskingilmds pard-and netstretehednness of
thereby insufficiently following the unevenness of the 20 wiring boardto
alloll tHe plating sdititibi t& entef @nfatéd 119 solution was found to

deteriorate the plating accuracy. This is because the base
substrate used for the masking filmis a biaxially stretched
polyethylene telephthalate, which shows high dimension
stability because of low heating shrinkage ratios of MD:
0.4% and TD: -0.2%, while the substrate elastic modulus in
90°C atmosphere for the thermocompression bonding is so high
asl.7X1O9Pa,andiﬂmamaskingfilmjjshardandruﬂ:stretched,
thereby insufficiently following the unevenness of the
wiring board to allow the plating solution to enter an area
not to be plated.

[CO0BO] The wiring board of Comparative Example 3 has a
somewhat low followability of 53% with respect to the
unevenness of 50 um, and entry of the plating solution was
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 90°C atmosphere for the
thermoconmpression bonding, while the heating shrinkage

ratio was MD: 3%, TD: -2%. This is a £fiim which is slightly
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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 atmosphete for the thermocompression
bonding, while the heating shrinkage 30 ratio was MD: 5%, TD: -2%. This

is,afi ich.is slightly - 37 ad inferjor in flexihility to a vinyl _ . o
e T e dimohan Stabiis), Howaver e mabng fits T+1m7
diduiot-fekowithe vrnevenness:of theewiting board! sufficiently-toalovetheng £1lm
plating solutiq enter_.an area 5 not to be plated, [0081] The wirin

A of Exarhie T ha 3 exeSIGRE T Tolouabiity of 7456 @it Fhee

tosthe finevenness of 058 phywanchentry ef-the plating:salution wasmotr an area
foun%t show no, deterjoration in the plating accuracy. The base 10

subs ra%eouéoe% Br the' asking film was a unstretched polybutylene

telephtiialate filmrwhich:hasraglowesubstrate elastie modulussaf laAXdH8=11lent
Pa in 90C atmosphere for the thermocompression bonding and has a low

hedtitg'shrinkdGe” Tattd-&f RIb: 1% foe? TH" -6.86¢ The fim is 'sShightiPRaran e s of

angh 15 dnfererdn diexibility-te a winykchiorideJilmdike thesunstietched found to
polypropylene film of Comparative Example 3, but has higher dimension

stabifity than A Gstrefched Spolyptopyiené - 60823 ThE TRGvennesse base
followahility of thesmasking-filbhe masking film was a unstretched

polybutyvliene telephthalate film, which has a low substrate
elastic modulus of 1.7 x 10 Pa in 90°C atmosphere for the
thermocompression bonding and has a low heating shrinkags
ratio of MD: 1.1%, TD: -0.5%. The filmis slightly hard and
inferior in flexibility to a vinyl chleoride film like the
unstretched polypropylene film of Comparative Exampls 3,
but has higher dimension stability than the unstretched
polyvpropylene film.

(00821 The unevenness followability of the masking £ilm
using a polybutylene telephthalate was dramatically
improved from 55% to 74% in compariscn with the case using
a polvpropylene £film. This shows that, in the masking film
having a substrate elastic modulus cof 10% Pa order in 90°C
atmosphere for the thermocompression bonding, high
.dimension stability has an effect in increasing the
unevenness folliowabkility. By the high dimension Stability
and the substrate elastic modulus of 10° Pa ordexr, the
masking film sufficiently followed the unevenness of the
wiring board with no deformation in the open portion of the

masking f£ilm upcn plating heating, and no entry of the
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20 using a polybutylene telephthalate was dramatically improved from -
55% to 74% in comparison with the case using a polypropylene film. This
shows that, in the masking film having a substrate elastic modulus of 108

Pa order in 90C atmosphere for the thermocompression bonding, high 25
dimension 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-nq gefermation inythe. gpen partion pf . ; 1,
the 30 masking film upon plating heating, and no entry of the --38 plating
salgtionway corfismed tand: thersbythé pfating Laccuwlacytwasinotsince the

d?gﬂo@ﬁe@- 5[”@%%""%%’& since/the polybutylene (glephinalate flm dogs -,
NGt contain & Tow molecular weight component Stch as a plasticizer
cantdinedh b andnyl ichlaridedfibm e neither @idhesive dépositioninosr contained

adhesion of a plasticizer.tg the wjring board was confirmed upon peelin
o b S 1 2o Ator aang oo ARG 100BS| FraRF e o7 1%
resdltsafitable 1,4t was faundithat;, 1@ asheebase substrate ofl avmasking £1rmed

film used for a plating _method of the present invention, polybutylene |
telBPihaTSE fiFiis SxEelidtt I RoTIbWABIty il (RE Fiatig SoltbRe SRy 2or

statea Next; other properties, in particular, bondability and the plating
solution entry state in the case 15 of using a polybutylene telephthalate

filmasthé base SEHEIratd Hilf BE Bxamired. [CU84F (Bxample"d)sarf ound that,
adhesivedayes-farming application Howd Wasn e f£ilm used for a plating

methodcﬂfthepresentiﬂvention,polybutylenetelephthalate
film is excellent in folleowability and the plating solution
entry state. Next, other properties, in particular,
bondability and the plating sclution entry state in the case
of using a polybutylene telephthalate film as the base
substrate will be examined.

[0CB4] {(Example 2)

An adhegive layer-forming applicaticn liquid was
prepared in the same manner as in Exampie 1 except that the
blend ratio of the B-1 component used as the cross-linking
agent was 7 parts by mass as the adhesive layer-forming
application liguid, and a masking film was manufactured in
the sams manner as in Example 1 by the use of the adhesive
laver-forming appiication liguid. The surface of the
adhesive layer had a 60° specular gloss of 11%. The lavyer
had an initial peel force of 0.7N/Z25mm, a ball tack value
of 2 or less, and a peel force between the relsase sheet
and the adhesive layer of 0.05N/25mm. The other property
evaluations 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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prepared in the same manner as in Example 1 except that the 20 blend
ratio of the B-1 component used as the cross-linking agent was 7 parts by
mass as the adhesive layer-forming application liquid, and a masking film
was manufactured in the same manner as in Example 1 by the use of the
adhesive layer-forming application liquid. The surface of the 25 adhesive
layer had a 60 specular gloss of 11%._Thglayer had an initial peel force
of 0.7N/25mm, a ball tack value of 2 or less, and a peel force between the

rsleasessheet, and the.agfissive layerf0.BNBS M JThe Gnerpropedy o e
evaluations are shown Iin Table 1. Further, a wiring board 30 was

manofactured By thessselofahe miasking film in the same - 39 manner as

in le 1. Thz r%plgﬂeri%s %f the board are shown in Tables 2 and 3.

[0 ample )Eoﬁn & esivé layer-forming application liquid was 5

prepared imthecdame manheras infxampley 1 exeept thatithe hlendratiowa s

of the B-1 ¢ m,pongrrgt used as a cross-linkin agent was 10 parts b  that th
miasS BS e adhesivVé 1ay&iTothing “dpplication Tiquld, and théfe wére ~ =~ ="°
mianufagtured a maskingn filneand asvirrag beard wsing the maskingdfdminnking
the same 10 manner as in Example 1 by the use of the adhesive

la§ 8- MIRY Bpplicatioh  Thé Suffdce oftfie Adfesie’ Tayer Rad a%6DF ~TO7™ing

spasular gloss of 11% dhe layerdad-an dnitia) peehforesr akQ AN Mz sking
a ball tack value of 2 or less, and a peel force between the release sheet

arfdtHR 38 Adhebivi tayerut DoAN/2 SR, e SthEFpropefty 1™ +0 The same
evaluatiops of thermasking film and;thewiring; heard are shoydnn Jables

2 and 3.
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 oI Z crx
less, and a peel force between the release sheet and the
adhesive laver of 0.04N/25mm. The other property
evaluations of the masking film and the wiring board are
shown in Tables 2 and 3.
(0086} (Example 4)

An adhesive laver-forming application ligquid was
prepared in the same manner as in Example I 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
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 liguid. The surface of the
adhesgsive layer had a 60° specular gloss of 11%. The layer
had an initial peel force of 0.6N/25mm, a ball tack value
of 3, and a peel force between the release sheet and the

adhesive layver of 0.05N/Z5mm. The other property
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[0086] (Example 4) An adhesive layer-forming application liquid was 20
prepared in the same manner as in Example | 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 a masking film and a wiring board

using the masking film 25 in the same-magner as in Example 1 by the use

of the adhesive layer-forming application liquid. The surface of the
a%}%easi\@alf?%%rn@ado% 69 5B e%%r]@.l ?1%_13 %fi]i]ﬁ]r cy%_ nTcp eé ayer, Q%q E}% ”B%ai rd are
peel force of 0.6N/25mm, a ball tack value of 3, and a peel force between
thelrelease shéetranesthé 3@ratihesive layer of 0.OSN/25mm. The other

_pr%)gg)f }40 evalg%attions q{ the. masking film and the wiring board are

shown in'Tables 2 and 3. [008 i (Example 5) An adhesive layer-forming -
applicatiomliquithwas. 5 prépayed infthersamz mapier @stin Examptead d was
except that the blend ratio of the B-1 component was 4 parts by mass
BT b Hyer 15 ang e et Aia and f10Fd peree Torpt BRat cne
miahutactured acmasking dilm-and-amydng:baard:using ther magking fibzies the
the same manner as in Example 1 by the use 10 of the adhesive

la§Er-fofming agplicationiidhid’ grhaepyggjﬁgcaet&?ﬁe ]aiiﬁéléi\gé layerhhda” e vere
66 specudarglossdfa11%sThe laver had ar initial peelfarcerofard using the
0.3N/25mm, a ball tack value of 3, and a peel force between the release

st 4nd the AdResive iRer BRBDARIZSHM. The Gthér S Bropefyy the use
evaduations of thegnasking filmv-and the:wibng peard-areishownig Jables The

Zgﬂggéce of the adhesive layer had a 60° specular gloss of
11%. The laver had an initial peel force of 0.3N/Z25mm, a
ball tack value of 3, and a peel force between the relesase
sheet and the adhesive layer of 0.04N/25mm. The other
property evaluations of themasking filmand the wiring board
are shown in Tables 2 and 3.
ioggs] {Example 6)

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-2 component was used as the adhesive
component and that 1 parts by mass of the BE-1 component was
used as the cress-linking agent as the adhesive
laver-forming 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 by the use
¢f the adhesive layer-forming application liguid. The
surface of the adhesive layer had a 60° specular gloss of

11%. The laver had an initial peel force of 2Z.5N/25mm, a

ball tack value of 10, and a peel force between the release

sheet and the adhesive layer of 0.12N/25mm. The property
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[0088] (Example 6) An adhesive layer-forming application liquid was
prepared in the same manner as in Example 1 except that, 100 20 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 layer-forming application liquid, and there were
manufactured a masking film and a wiring;board using the 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 rﬁsive layer had a
O T D L ToA T HE 0T Hnd i) el ey e BEard are
2.5Nf25mmna Thailtackvalue of 10, and a peel force between the release
30@% e§ gnd the %ihesive Iays?r of 0.12N/25mm. The property 41
u

evaluations of the m%%ﬁﬁé%lm énd the wiring board are shown in Table

2. [0089] fxample 7) Ap adbesive lyeniorming-applicationdiguiiwas 8§ was
pregared in the same manner as in Example 1 except that 100 parts by

MBEE BAEA-FLoForidit WS ikt ad the RdhEGUE Comporigitand-nat 100

that.e parts pywnass of the,B-1 campengptwas: used as:the crassHiekinghesive
agent as the adhesive layer-forming application liquid, and there were 10

mantRetiTed-athasKing film dniiawirhig Bead Eing ife ShnaskiRgipi Rt was

the samezvanngr asin Examplect By theuse: of theadhesige s i ve
layer-forming application liquid. The surface of the adhesive layer had a
60-Spethirdr YIdssH BB LTe ayerhad-divinftial peél féree of were

0.8NR25mM - 13 pall t%%s)/}@i‘@g‘)fﬂ %ﬂd%ﬂ?%f%qﬁ:gg@’eﬁe atz}}% using the

regfgiing film in the same manner as in Example 1 by the use
of the adhesive lavyer-forming application ligquid. The
surface of the adhesive layer had a 60° specular gloess of
11%. The layer had an initial peel force of 0.8N/Z5mm, a
bail tack value of 4, and a peel force between the release
sheet and the adhesive layer of 0.06N/25mm. The other
property evaluations of themasking filmand the wiring board
are shown in Table 2.
[0090] (Example 8)

An adhesive laver-forming application liguid 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 layer-forming application liguid, 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 layver-forming application liguid.
The surface of the adhesive layer had a 60° gspecular 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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sheet and the adhesive layer of 0.06N/25mm. The other property
evaluations of the masking film and the wiring board are shown in Table
2. [0090] (Example 8) 20 An adhesive layer-forming application liquid 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
layer-forming application liquid, and 25 there were manufactured a

magking. flm.and a.witing hoard;, using the masking filn in-the 8aMeo 5. The
manner as in Example 1 by the use of the adhesive layer-forming
applicationdiepid: tThe vaface éfthe adhebiverdayeriad 8 60speculane wiring
g@s%ro 1%%. TS eol%%erihgdlaapbi?i igl pﬁeeélt}o&c%of 0.08N/25mm, 30 a ball

tack value 0%92 or less, and a'peel force between - 42 the release sheet

ard thelddhesive(layemgf Ds01N/25mm. The other property evaluations of

the masking film, and.the Wérgé% board are shown in Tables Zgngi& id was
[0091] (Examp%rb%%wn adhesive Iayer%rrﬁing%%pﬁca?ioncﬁqui Was
preparedrindhe samesnanmer asan Example 1. exteptithat? pastsbypt that 2
mass of tf’g B-1 component was L”J_sied as the cross-linking agent as th

adifssive 13yer RifRing application liquid ARG there We eqﬁ?a%%fa%furtég‘%
masking 10 fitm ang aawisng baard-using: the4sasking flyn e samea g
manner as in Example 1 by the use of the adhesive layer-forming

AR AT iguid: Thedurfacet thé Huhsive Tayef had 2260 Sgectigt e s ind
gless of 11%. Ihe:layet shad ar initial peel foree AR L.2NAZbmAN A ball tagk same

Vﬂg%ner as in Example 1 by the use of tThe adhessive
layer-forning application ligquid. The surface of the
adhesive layer had a 60° specular gloss of 11%. The laver
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 laver of 0.05N/25mm. The other property
evaluations of the masking film and the wiring bocard are
shown in Table 2.

(00827 (Example 10)

A masking £ilm and a wiring becard 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
having a center line average roughness (Ra) cof 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/Z50mm,
a ball tack value of 2 or less, and a peel force between

the release sheet and the acdhesive layer of 0.07N/25mm. The
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15 of 2 or less, and a peel force between the release sheet and the
adhesive layer of 0.05N/25mm. The other property evaluations of the
masking film and the wiring board are shown in Table 2. [0092] (Example
10) 20 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 pm and:gbtained by providing a release
layer having a surface having a center line average roughness (Ra) of 2.0

pm:and. 2 having.unevenness having.anunevenness.average ifterval of i 1 ng

2.0 mm on a paper substrate as the release sheet was used. The surface
ofthe adhesive yerhad & 6Dapeeular gloss of 56%. The layer had an

inigi@b @%%I force OF&%W§§@%1§ ball tack value of 2 or less, and a peel

force between 30 the release sheet and the adhesive layer of
0.07N/25frmzEhein48 Diler property evafuationd ofithe maskiry filheamck sking

the wifing hoard 2y, shown, i Table, 2. 0993) (fxample L) ATASKING. o1 < 1
film and a wiring board using the masking 5 film were manufactured in the -
same arannehas irrExample de extept that avélease sheéetdhavimga of 130 um
thickness of 130 pm and obtained Dy providing a release layer havinga_ .
suiface aving a centef fine é*ve]fé}gge rougann@éssS 6(2Ra) of 2.4 pm an "
hamirg urevenness having an unevennessravetage=interva of 10 1.6 mmum and
ona ‘Pi?féer substrate as the release sheet was used. The surface qof the

adifeSivedaEriad s 60 Spetiiar gioss of 5896, The fayet had ah ihitiar = "= * ©F

peel forer of ©.ANE2b6mm, adballdack value of 2:0rdess; and aspeetforees used.

bggggegurface of the adhesive laver had a 60° specular gloss
of 35%. The layer had an initizl 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
other property evaluations of themasking filmand the wiring
board are shown in Table Z.
[G094)] In Examples 1 to 5 and Examples & tec 8, a
polyvbutylene telephthalate film was used for the base
substrate, the same relesase sheet was used, andmasking £ilms
having different adhesives where the surface of each
adhesive layer had 60° specular gloss of 11%. 1In 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
the surfaces of the release sheet and the surfaces of the
adhesive layers were prepared. Evaluations on punching
workability, bondability, followability, and the plating
solution entry state of each of the masking films are shown

in Table 2. Fromthe results, the influences of 60° specular

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



the release sheet and the adhesive layer of 0.07N/25mm. The 15 other
property evaluations of the masking film and the wiring board are shown
in Table 2. [0094] In Examples 1 to 5 and Examples 6 to 9, a

polybutylene telephthalate film was used for the base substrate, the same
release sheet was used, and masking films 20 having different adhesives
where the surface of each adhesive 'Layer had 60 specular gloss of i1%.
In addition, in Examples 10 and 11, a polybutylene telephthalate film was
usadioL the, hase subsliate, tecsame aghesivesuas.usar: JOMMASKING, £ 1ns
films having different 60 specular glosses of 25 the surfaces of the release
sheet and tlrevsurfaces of the adhesive layers were prepared. Evaluations
on punching workability, bondability, followability, and the 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. 45 - [0095] [Table 2] Punching
Unevenness | Bondability Followability Plating solution 1 workability (um)
(/o) entry state N Example 1 Good 30 Good 85 Good 50 Good 74 Good
30 Example 2 Good Good 83 Good 50 Good 73 Good
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E

xample 3 Good 30 Good 82 Good 50 Good 70 Good Example 4 Good

30 Good 86 Good 50 Good 78 Good Good i 84 Good Example 5 Good
30 50 Good 77 Good 30 Bad 86 Bad Example 6 Good 50 Bad 75 Bad
Example 7 Good 30 Bad 85 Bad 50 Bad 74 Bad ad Example 8 Bad 30

B
B

ad 84 B 50 Bad 75 Bad Example 9 Good 30 Bad 87 Bad 50 Bad 75
ad 30 Bad 86 Batl Example 10 Good %8 Bad 75 Bad Example 11 Good

30 Bad 86 Bad 50 Bad 75 Bad 0096] in Example 1 and Example 10 to
1%, @Cpé)g/f)utylenet Itglﬂ)gthg late film was used for the base substrate, the

V':\mn 5 adhesive !a_yer_was_dsed_and s Ql(ll’\ﬂ films-\were nroduced h\l
varying only the csP Nite a%ﬁﬁ%”?éﬁ%hmgaﬁg) andRER Py e rfilag sotution
average interval ofH8%iface of tflb reloase sheet. Evaludfibns for thellly state
pJn@gm;\g\/@rkzibiIit)gogondablmy_@ougwabmlﬁéﬁdihﬁrplati?ﬁg solution... 899
entry 10 state were shown | Tabf® 2 From t158%bsults, the Afluenge of Goed
the GQ.specular glosg,gn the surfale of the adi¥Sive layer 53 Good
50 Good 73 Good
Example 3 Good 30 Good 82 Good
50 Good 70 Good
0 Good
Example 4 Good 3 Good 8¢ oo
' 50 Good 78 Good
0 4 Good
Example 5 Good 2 Good 8 o2
50 Good 77 Good
0 d 8 Bad
Example & Good 3 82 6 2
50 Bad 75 Bad
B
Example 7 Good 30 Bad & ac
50 Bad 74 Bad
30 Bad 84 Bad
Example 8 Bad : 2
50 Bad 75 Bad
0 d 7 Bad
Exampie 8 Good 2 Ba § 2
50 Bad 75 Bad
30 Bad 86 Bad
Example 10 Good 2 2
50 Bad 75 Bad
30 Bad 88 Bad
Example 11 Good 2 2
S0 Bad 75 Bad
[00%06] in Example 1 and Example 10 to 11,z polybutylene

telephthalate filmwas used for the base substrate, the same
adhesive layver 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 workability,

bondability, followability, and the plating sclution entry
state were shown in Table 2. Fromthe 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
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was shewn. 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 properties in Examples 1, 10 and 11, the initial
peel force was 0. 9N/25mm, the ball tack value was 2 or less, the peel
force between the release sheet and 5 the adhesive layer was
0.07N/25mm, which were the same, withy ©nly the 60 specular gloss on
the surface of the adhesive layer was different. [0098] In a masking film of

Eé@@glg ngﬁratglfigg Was (fg;nfgg]aegevyhen it was manually bonded to

the wiring board 10 in the 23C environment. In addition, no air-taking was
cdrififmed even ifkthé vdring Belsstrateraftepthetthermocompeassibas 1, 10 and

bq]qdingh%ng&o’gga{??%g% Yv%rgrsgovx\!qn'sl.:(y.rtgﬁr/ fg’}r% ,Of"(:[ % %laati@ tack value
solution was not confirmed  upon the &atlng treatment, and no
detedofation ihgdating. Hb aecurady was Gaased: 40099]dncohtraste irsthe=t and

masking film of each of Examples nd 11, air-taking was confirmed .
WAL TEVAE Al BB o (R0 S KoSlLte n g oC = Same  wich
emvirbopmend. Iatadditen; airtakingoras canfirmedsevendn 20die wEngdhesive
substrate after the thermocompression bonding, and it was shown that
the Rtk tpdit thehaRual bonding in the 23C environment was not

dischierged by the rthermoscampressiom bonding et the,airstaking.a king was
entry of the plating solution was caused to deteriorate the plating 25
actirdey” TRBOY it f presulifed thatihd bondablity ot this Witing'board'fs 2eard
duestorthe low €9 specularglpss ofthern 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 solufion was not confirmed
upon the plating treatment, and no detericration in plating
accuracy was caused.

[00&G] In contrast, in the masking film of each of
Examples 10 and 11, air-taking was confirmed when 1% was
manually bonded on the wiring substrate in the 23°C
environment. In addition, alr-takingwas confirmed even in
the wiring substrate after the thermocompression bonding,
and it was shown that the air taken upcn the manual bonding
in the 23°C environment was not discharged by the
thermocompression bonding, Dus To the air-taking, entry of
the plating solution was caused to deteriorate the plating
accuracy.

[C100] It is presumed that the bondability of this
wiring board is due fo the low 60° specular gloss of the
surface of the adhesive layer of Example 1 was 11% and the
high 60° specular glosses of the surfaces of the adhesive

lavers of Examples 10 and 11 z2s 56% and 35%, respectively.
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surface of the adhesive layer of Example 1 was 11% and the high 60
specular glosses of the surfaces of the adhesive 30 layers of Examples 10
and 11 as 56% and 35%, respectively. - 47 Since a polybutylene
telephthalate film is laminated and pressure bonded with applying the
adhesive to the release sheet, the surface shape of the release sheet is
transcribed on the surface of the adhesiye layer. From the fact that 5 an
adhesive layer surface having a small 60 specular gloss is obtained when

aelgase sheel haying alarge qentr %Q&%{@Qe faughness (Ra)anda 4 ang

small unevenness average interval, it can easily be presumed that the
adhesielayel surdack Wavihg argpialler 60 speculahglosskas a robghere lease

1Q adhesive layer surfa 1& 101] In Example 1, 60 specgular.gloss.of the .
e e e e R T S Mer e
adhesivesurfaceas highlfy rougha herefore, the gcemtact of the wirtngfact that

board s(H]rface to the adhesive layer surface 15 is cIosEQ to Bgint contact
Eﬁle eglve lager surf%%egnaVLng‘a F%@ 15 specuiar gloss
than face contact upon manual bonding, and air-taking was notvisually

canfirored: im cdiditicn, ia the sabsequért dhetmocompressiononding,dayl line
the \Point contact of the adhefsiv? interface, the a};iir between the adhesive

la§er ditface ANUTRE Wirhg Board WaS 20 disdkharget ithout E5dsifg T 29
aif-taking; and no airdakings was coafismed alsodndhe wiking boardafiere 1aver
thermocompression bonding to show a good result. Further, entry of the

platiig 266G lpdiFite pidfing fréatfient>WaS Hortonfirféd dtthe “ougher
plgﬁm@g@%aqya\y@&n@@&@e;gtiorated. [0102] In contrast, the 60

specular glosses of the

[0101? In Example 1, 60° specular gloss of the adhesive
layer surface is 11%, which is sufficlently small, and the
adhesive surface 1s highly rough. Therefore, the contact
of the wiring board surface to the adhesive layer surface
is closer to point contact than face contact upon manual
bonding, and air-taking was not visually confirmed. 1In
addition, in the subsequent thermocompression bonding, by
the pecint contact of the adhesive interface, the air betwaen
the adhesive laver surface and the wiring board was
discharged without causing air-taking, and no air-taking
was confirmed also in the wiring board after
thermocompression bonding to shew a good result. Further,
entry of the plating soluticn upon the plating treatment
was not confirmed, and the plating accuracy was not
deteriorated.
(01021 In contrast, the 60° specular glosses of the
achesive 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

surfaces of the Examples 10 and 11 each has & small roughness
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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. It is presumed thatsit was because the contact of
the wiring board surface with the adhesive layer surface 5 was closer to

face comtact than point.contactlio ingrease, he contag) area; H}@qdi&%@» taking

even in the subsequent thermocompression bonding, it was shown that

theaair taken adgan thie seanuad bording Wes ot disehafged dyitlie in the 23°C
thggr@gg%m [ession @pq_lg Egrstﬁ%ré gp&@attﬂeipéaxyn% ]boeté%%g]gnghtgecontact
air expanéls y the plating temperature to cause uplﬁt or peeling of the
maskirteefilm. :Duestdothe »dplift: off pesling, entriyof thel plating solutipawasirface

found, and the PJca“”Qaagg%a&?i%aé%ﬁe—f%%mate& [0103] Etom the abave, . . . . .
in"Grder to"inhibit deterioration” 15 eplaﬁn accuracy without entry o

therplatinghsolutiona eenrfirmethupondthe plating ¢reatment, it isspreféralsdleuent
that no air-taking is confirmed in the wiring board after e
P ORSHBIERERR DoRAING NG ThEL n6 BI-ARInG 1S Vs I bRdd ¥ £2ken
up@rthetmanueal hoading to: thenwiring boarst2Qzin £he 23G envisgnmant.

In order to inhibit visual air-taking upon the manual bongiig[ﬁ in the 23C

erVIFONTERE TR S pratetable MRS 60 speEiargiossBfthe adfesivé ©+79
layersurfaceds 30%<ordess. [0494LExamples 1do51are maskingdiimsature to

each having an 25 initial peel force of 0.9 to O.IN/25mm and a ball tack

valgase 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 detericrated.
[0103] From the above, inorder to inhibit deterioration
intheplating accuracy without entry of the plating solution
confirmed upon the plating treatment, it is preferable that
no air-taking is confirmed in the wiring beoard after
thermocompression bonding and that no alr-taking is
visually cbserved upon the manual bonding to the wiring board
in the 23°C environment. In order to inhibit visual
air-taking upon the manual bonding in the 23°C environment,
it is preferable that the 60° specular gloss of the adhesive
laver surface is 30% or less.
[0104] ‘Examples 1 to 5 are masking films each having an
initial peel force of 0.9 to 0.IN/25mm and a ball tack value
of 2 or less and 3. Regarding the bondability,
followability, and the plating sclution entry state,
respectively showed good results with no deterioration in
the plating accuracy. In contrast, in Examples & to 9,

air-taking was confirmed in the wiring board after the
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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 49
thermocompression bonding in the bondability test at this time though
each of them had a 60 specular gloss-of tbe -adhesive layer surface of
11%. Regarding followability, good results were shown because a

Pelyhytylens p felephthalatefimys hsed forthe hasg substiate. HOWeVers ¢ this
due to the air-taking, entry of the plating solution may be caused upon the
platifg trestmaht, adtherefwasacase bf defebioratrgthe platingoss of the

a%%&%%cé’i%thisa }%310% Example 6,15 3 masking film,having an.ipitial.peel; ; +
10 force of 2.5N/25mm and a ball tack value of 10 Example 7 is a
masking fiks having e isitialpeehforcecof 08N 25m sdndta/balhtack

value of 4. | a;gd'tio Example 8 is.a. masking, film having an initial pegl
oot G0 G i a2 bal tack vl o2 0 ks EAmpe Sia o 7=
masking film 45 havingtankinitigl, pesh forge offl. 2NE25mim and @ ballitackion may

v%lue of 2 or less. LOlO In Iilfaryglgs %}7 39%9 no alr-tgklng was

con?irr%aéﬁsrfag t AfEf the Borit nidg upcﬁw reéménl?aif%bnalrﬁg Fo t%lée\/vi%ﬁgs 2 case

baatd dre ther23G environment. Hdveeven2awetting betweentthe wiring

board and the masking film immediately procegeded to increase the , |

ot hfea and CAOUE i fakig: [EWEG €hOvir Th¢ A Sl ebéive g™ - P

a lasge-dnitial peehioree and-alewselastic moduluswiithua high ball tagkcample 7

value tends to have an increased contact area.
is a masking film having an initial peel force of (.8N/20mm
and a ball tack value of 4. In addition, Example 8 1s =a
masking film having an initial peel force of 0.08N/25mm and
a ball tack value of Z 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.
[01086] In Examples 6, 7, and 9, no alr-taking was
confirmed right after the bonding upon the manual bonding
Zo the wiring board in the 23°C environment. However,
watting 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
ball tack value tends to have an increased contact area.
It was also shown that, even in the subsequent
thermocompression bonding, the air taken upon the manual
bonding in the 23°C environment was not discharged.
[0107] In Example 8, noair~taking was visually observed

upon the manual bonding in the 23°C environment. However,

it had low adhesicn to the wiring board to be peeled off



10

15

20

25

30

25 It was also shown that, even in the subsequent thermocompression
bonding, the air taken upon the manual bonding in the 23C environment
was not discharged. [0107] In Example 8, no air-taking was visually
observed upon the manual bonding in the 23C environment. However, 30
it had low adhesion to the wiring board to be peeled off 50 easily. Since it
had low adhesion with the wiring board, @nd-a flexible polybutylene
telephthalate film is used for the base substrate, the masking film was

partially,peeled ; off irom.the wiring, Roarg y the stress due Jathe:S s g poarg,

thermocompression bonding roll upon the subsequent
therrmoeompeessionebomndind, wnd lernrkivdssomead iedasilyi takeitheused for

air. Jpon.he pigting. tegiment gihis e, upif orpeelng was Gauseq o) .q
by tkf'ue expansion of the air 'taken at the platihg temperature, and, as a

restilf, entryrl Ocdfethe plating sblutioni wag cabsed; and tse platingc the
acquracy. was deteriorated, [O108] from Examples 1105 and 640 9, in,

order {o obtain: a gooél fesultof the Igoncffr"fg tesP, itis pre?eran:é that” the

60 specutar gtass=of dhe adhesive layer sudace is:3090d5s0rlessidhat thezasily
initial peel force is 0.1 to 1.ON/25 mm, and that the ball tack value of 3 or
|e§§&1816d}%u%5r, the dskin ‘?fnﬁgﬁnsL U5&d th EXAmpIBS T Yo 5; 8T and 127 ™
werelevatuated tos punehing werkabilifeby the fallewinginathodn of the air

Evaluations for unchﬁin workability of 20 each masking film and peel N
foFKtwakn e réladto-dtfbet FHRFE Hdhesive Tyer afe Showr itt: Sntry

Tahierd, {03 1Qk(Pupchingwarkabilifyy An externakappearanse of they accuracy
portion subjected to
was deteriorated.
(01087 From Examples 1 to b and 6 to &, in order to obtain
a good result of the bonding test, it i1s preferable that
the 60° specular gloss of the adhesive laver surface is 30%
or less, that the initial peel force is 0.1 to 1.0N/25 mm,
and that the ball tack walue of 3 cr less.
ig1c9] 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
each masking film and peel force between the release sheet
and the adhesive laver are shown in Table 3.
[0110] {Punching workability)

An external appearance of the porticn subjected to
punching when 2 masking film subjected to neither a heating
treatment nor an ultraviclet irradiation treatment after
manufacturing was punched from the base substrate side with
a punching apparatus {(product name: 7Two-Hole Punch UB-85
produced by Carl MFG. CO., Ltd.} was visually cbserved from
both sides of the base substrate side and the release sheet

side for evaluations with “good” as a film which could be
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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 UB-85 produced by Carl MFG. CO. , Ltd. ) was

visually observed from both sides of the base substrate side and the

release sheet 30 side for evaluations with {'gaod" as a film which could be

51 punched out and "bad" as a film which could not be punched out.

04 (Example 12), A\ maskips fim and.a wiring posrduSNGere 3. ounchea
manufactured in the same manner as in Example 1 except that the peeP
forcetof a silicone based resin is 20N/m as the release sheet. The

60s lar gloss of the adhesive layer surface was 11%. The initial peel
fofcizfgf%tﬁe maski gXﬁIIﬁPW%SD%N/ZS mm, the ball tack value was 2 or

less, and thenkG peeldforte hetween thewelease; sheeat andike adhesivevere

layer was 0,02N/25mm, The punching workability, of the masking filmis
RS Obiers ToLt o} PPt B 8F PURERAS (astaBi ik BRL forae S Roept that

between teleasersheet and sadhesive dayer Example-k £00d Os07N/RSMMa s the
Example 2 Good 0.05N/25mm_Example 3 - Good 0.04N/25mm Example
4 B208 DTBRITBHIM EXAMples EB656.03N/I5MAT_CExanplREBad 7o 1aver

0.9% Né2omamy Example 121Bad 0:02N/20MfR e 1 force of the masking £ilm
was 0,.9N/25 mm, the ball tack value was 2 or less, and the
peel force hetween the release sheet and the adhesive laver
was 0.0ZN/25mm. The punching workability of the masking

film is shown in Tablie 3.

(01123 {Table 3]
. . Peel force hetween release sheet and
Punching workability .
adhesive layer
Example 1 Good 0.07N/25mm
Example 2 Good 0.08N/25mm
Example 3 Good 0.04N/25mm
Example 4 Good 0.05N/26mm
Exampie 5 Good 0.04N/25mm
Example 8 Bad 0.01N/25mm
Example 12 Bad 0.02N/26mm
[0113] From the results of Takle 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
8 and 12 cannot be punched cut. This is because the masking
films o¢f the Examples 8 and 12 each has a week peeling force
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 adhesive layer upon

punching to extend the polybutylene telephthalate £ilm as
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i5 [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 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 0.02N25mm, respectively), thereby
peeling the release sheet from the adhesive layer upon punching to

extend the polybytylene telephthalate film as 52 - the base substrate.

[0114] In comparison with the masking films used in Examples 1 to 5, in
theldaké of manufactadng a wismgboard hbytthe use of armaskingfiimusfed in
Eg%@%'p?fe%r ."I.Z%g i% 5 ?plti%ig%t%d tslggt ggtlixaorl;&h@ %Ig i%%%ugoniofing board
adhesive deposition ipon pee ingafrom the wiring board is caused to

deteriotate productivity amalsptating atcluracy beCauserofea fefect ih2, it is

punchin .WO@(gQili%h\évlgere tche ma§ki£1g film c%nnot beﬁnghed out, th

masking it s punched with 16 peelinig ths Satedhk ayer of the rﬁasl?l%éleswa

filre@veniit then masking-flmlcangbe punched=out; or a Hurroarthe likedsiused to
caused in the punched portion. [0015] Incidentally, since a masking film
CIRE R ARG TR St B Aol SHCpt B s pea g ause oF
fosceiefibe silicane hasadireginumas:decredsed, irissnot shawnmim Fabled, £ilm
and it had good bondability, followability, and the plating sojution entr

StERFIKE Examite 1 iridustiiat Apblicabitty 20 o 161 THe presBRfcfied with
inyention-can-be used for i anutagturingrvariousmkinds:of wikng hoakdsn if the
m%ésking film can be punched out, or a burr or the like is
caused in the punched portion.
[0G159]) Incidentally, since & masking f£ilm used in
Example 12 is the same as Example 1 except that the peel
force of the silicone based resin was decreased, it is not

shown in Table 3, and it had good bondability, followability,

and the plating solution entry state like Example 1.

Industrial Applicability

(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.
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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 target 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, using a masking film obtained by sequentially laminating an
adhesive layer and a release sheet op gne;19 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

paedete”ﬂ'@ﬁg &gy op the wiring; board upder.an,environment 3Lrogm, 1,

temperature, followed by thermocompressmn bonding; and then, plating
15cbhe;>pliaﬁrigltarget1arm 2eA metlsed for plating a wikingheakd adcordingarget

to Clalm 1, \geereln the masglng fIC[T‘I %%vmg the adhe%vellg gzp O“fg%% having

havmg a%0 gree specu ar g 055 of 30% orless on the basi
8241, (akareinitiakpeel foree of0.1cto IONE5F 20memi, amd () azbaﬂ;lua@k: ing

value of 3 or less. 3. A method for plating a.wiring boa ordin
alr% Wheréln“(:?é)apeeleforce : Weerjlgl erelegasegfiegt and aIQEt ares

adhes_smalayerdof the maskingrfilmkis HPDAN/2m mrn of imeke. 25 Ldyuentially
wiring board plated by a plating mefhod according toany ong of Clams &, one
to'3. el € Y
surface of a polybutyvlene terephthalate film; removing the
release sheet of themasking film; then, bonding the adhesive
layer éurface of the magking film to a predetermined area
on the wiring board under an environment at room temperature,
followed by thermocompression bonding; and then, plating
the ?lating target area.
2. A method for plating a wiring board according to Claim
1, wherein the masking filmhaving the adhesive layer surface
having a 60 degree specular gloss of 30% or less on the basis
of JIS Z 8741, (a) an initial peel force of 0.1 to 1.0N/Z5
mm, and {b) 2 ball tack wvalue of 3 or less.
3. A method for plating a2 wiring board according to Claim
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.
4. A wiring board plated by a plating method according

to any one of Claims 1 to 3.



