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METHOD FOR FORM NG VI A HOLE I N SUBSTRATE FOR FLEXI BLE
PRI NTED Cl RCU T BOARD BACKGROUND The present invention
w0 edoatiz2t o a nethod for forming a via hol e i NnP@I/US2006/019940
substrate for a flexible printed circuit board. Mre
particularly, the present invention relates to a
l\rflﬁ d fo a_via hole in a substrate for a
IHEPEORIEMING Via OB E Y SuRSTRAREd GRIgXIBLE
capabl e of S|nplleﬂTﬁﬂh§I%CVHEIHbABDhaV|ng an
excel l ent circul arness of an opening portion and high
BACKGRQBND ty. There has recently been enployed a
fl
TP PR St B - L mBR0 JoBHLE AR LR syt fora

ﬂexibb&amrirhécbcmcfulﬂhc@rd difosé pgmmﬂanﬂly Ith@ pekert lieehtion leratBﬁfot ®method

ex. JPR-A-2004-528725) e flexihle, printed
for fopping 3 Yia hglg g 2 sybgiy ﬁf%roa ﬁ?’i’lg’ﬁ iprinfed iy doatd. e maethod being

capabRObY 16 QBErRing| t
PR TR APt ?’*”"éai.“%?eh%??gﬁéﬁé’é’“é?’%%ﬁ?%f@%%*'g?%sgfQn"’OPemng
portiopyapd bighirplighikityed a via hol e extending from one surface

to the other surface of the material. The via hole is

t ﬂ)bm:éials yeckidly beennrhplogedca fiekiblei ptmt@hﬁd@’lﬂﬁrc’éh%g% printed

er to ensure nutual .electr onnect| on bet ween

ciruif 15§ vl PERIR BER G Beif T oA R OLagch donsity movnting of
electr680 V8RS (HNTP-ABHDLE28DY5) f o M Be bl Fidied glr(lblﬁt ﬁ‘o d, a printed

substrate for a flexible printed circuit board 61;r
01rcu1‘e§$g]¢p‘ppged @ palmmer-ecrftaising fshesd-shaped pplestrateeaf | s

di sposed on one surface of a substrate for a flexible

pi{fl sucha substoad forlaouxible pritfed cirbwis boged &ceypicaliyl fdrthed a véa hole

S T RO e TN
filled RE8&Ka c&ﬁ@ﬂ(@%ﬁ&%@@ lsudH Q“éd]&ertta &nf&E %uth&laélfctf it umlg]echon

may be enpl oyed a nethod where a resin thin
betwegs tveo phisprsseyss of v privirgircfiiti m i s di sposed on a surface

of the nmetal |eaf, a predeterm ned region of the resin

t Aisra f:bm\rmtisnénpahe«ﬂ for fcdmn@ ap\ed Hote trnliesubbtrate oSk, flexible

.téhe s.ggst ﬁa e iS i rse rnovvn etchi@gg argent
printed| iUl BOSAS B R ishlcof el R BI5hP AdoPPEF LS dRRosed on one
su:rfac@’%ﬁ‘)aS SwbsRoktfoPR Bexibib %rﬁl%pﬁfduﬁalgoard\%l Fnd "Bt R! ld[c@a%nd‘ fBen, a
formng a mask i s generally enpl oyed a coppe|P

pOl‘tIOhaqur@gp@ld:lIkg ok eegtorpfvhgret pvibchodemis Rfhed, it hemoesl byt etchmg to

make ] HA Fem[stc' (Si aI &e&xuﬁ:}%rg?tgﬁngﬁréerlgetg[ %%g ng ggalry e employed a

methodeWIII@da rbﬁn &ﬁi@ﬁ“ﬁlﬁh@@h 092 PhedEALItRY, d{{/ ﬂmﬂ%‘@ b&d on a surface
irradiating a | aser beam such as a | aser eam or an

of the netel Ipen 2 DEiorBiTed ragian of theesia teisTimics wpesad ohdeveloped to
make it a mask, the substrate is immersed in a known etching agent such as a solution of

cupric chloride to etch the exposéd portion of the copperleaf. As a metal leaf for forming
a mask is generally employed a copper leaf having a thickness of 8 to 18 pin. After the
resist mask is formed in such a manner, a region having no resist mask, i.e., a region
where a via hole is formed, is subjected to etching by, for example, irradiating a laser
beam such as a UV laser beam or an electron beam to form a via hole extending in the

thickness direction of a sheet-shaped substrate for a flexible printed circuit board.
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t hi ckness direction of a sheet-shaped substrate for a

flexible printed circuit board. SUWWARY However, when a
wor@ohwi7elr i s formed by the aforenmenti oned convRel/US2986/019940

nmethod for formng a via hole in a substrate for a

flexible print circuit board, there arises a problem

of having an oval opening portion. \Wen an openi ng
SUMMIARYN of a via hole is oval, it is difficult to

G eaafeat, B B s Al B ol heiphet onvéhtionat metod
for ﬁbemmgf gatia dwleoin a wibsteasd tor hrﬂe&dﬂé tpiri@n c11@u1@440brdp'tﬁé%9 arises a

| der balls_ may have devi ation, or when sol
Pmbg“éql |og haWug 3 QEb SeENipg PeRioR. vWVaen @nePspiagrpdrtion Of a via hole is
1aﬁiJ &
ovel SR TR PR 1Bl B el E g gf he vin

holetin eccandanse wﬂb«ﬂeamﬁcam aff avsirduit. pihaddidnaa el paeh bokolder balls
via h bstrate for a flexible

may 0 R Biote B (V358 pliel bRl Rt gapeiiri st doby are melied

adja&ntalls theY E8nRekt 8adhl @hd19b RaRraVidpgLtan excel | ent
circularness of an opening portion and high

r efrh@BidsAty g PLfeE g
o b B LR MUET e 0 e
PrOVFﬁ@I aymethod dont ﬁxrmmgga sllaémier mhaqmbekreﬁel lﬁ(&{d fAédbleqiringed circuit board,

t .board, vi a hol e extendi ng

e ) B BB B B8 et b S s o

an opdnénd fUrBoAndhigH réliabgity.t board, wherein the nethod
conprises: formng a first thin filmlayer containing

MeAddor@ngab BY pRRELNAYdnREN, 8t LAie ?F@?&edo% ﬁAe?l?(fd £l %?rgnng a via

mm on one surface of the su st ra
hole Eir @ p@@mewomanmngﬁact&hapedmmrane for auflediblapintet bhcﬁl’ﬂﬁoard, the

rst |nf|ImIa sp seco thin film
via Hold Eherldiin b bk eeioB BE Rhsg i eteatn e e by pried gireuit
board,n such a manner that it covers the first thin film
Iayer of the substrate with the first thin filmlayer

t owRGER the ﬁleﬁ&bg%hﬁﬁﬁe wth the second thin filmlayer,
sel ectively renovi She second th|n f|ImIayer froma

P LA SR 0 B S0 B BN s o

less fhiah @ Ltmyem oae sarfadtdol B8 shibstis Kar Bk ceixile tppteddl Eitduit board to
thin film] t hrough t he second resist nmask to make

Obtalflﬁéu]?sfqaé‘? WF%‘FF fist thin Blmwlayer, i rst resist mask to

obtain a substrate with the resist nmasks where the
f | HEROSHIgR $90end din fidm lesr sentrininigs phatostitipsaticroosettiag resin

in suSh RS AREL LS ctok}grs tinee ﬁfs? Itlﬁn @"imrig}?e? o% the glllbtstrgt%am i the first thin

film layer to obtain a substrate with the second thin film layer,

selectively removing the second thin film layer from a portion corresponding to a
region where a via hole is to be formed in the substrate to make the second thin film layer

a second resist mask,

etching the first thin film layer through the second resist mask to make the first thin
film layer a first resist mask to obtain a substrate with the resist masks where the first and
the second resist masks are disposed on the substrate for the flexible printed circuit board,

and



10

15

20

25

andsubj ecting the substrate with the resist masks to
chemcal mlling to formthe via hole extending in a
W@ bioskeEes direction of the substrate for the PCEKBINE019940
printed circuit board. In the present invention, it is
preferable that a circuit of a conductive material is
éjimed on the other surface of the substrate for_the

fo
PPRigrHIsethp sPPRIE with T feskbaagks TorcheRdeal mullang to form the via
hole eXtBNERE 100, thickhERi MeLctiPR AFSht QubSHRY for "Bk aﬂlex?cfl ?ﬂnﬁ%ﬂ circuit
roma desired portion using an acid or an a ﬁ |rl
board. sol ution. In addition, "chemical mlling" neans to
renove a desired portion by hydrolyzing a substrate
flarthapfebant iibfeatipn,i itis preferuble thaar dromitt df £ baducave material is

iquid, for _exanple,, an alkali_sqlution and a
fomei%qfﬁaffh%%acap Subgteaty % fexible pEpid et bedtni ng
a via hole in a substrate for a flexible printed )
dn teaupresand HFvenen. 1 Riehings seqsns fanpawve gretalonallgy Hine a desired

: ' . | ent: Clil.G . i NG i
rri 0, 150, LSO RS, D SOETIBAL AR o
removék dddilied PRAWNNGShFdrolyzihgi sssubstpdtafiorvd Bexiblehrimtircdt byard with

.showi.ng. via hgles forned according to an enbodi nent of
chemicy] fiifigar P %%%ﬁ%og}t@nﬁaﬂéhwgraalng §BWiPRt e for a
flexible printed circuit board of the present ) )
iAccerting o a pqe@h_odzf@ﬁfomgn%ﬁ Vég(bq)lgﬁlapéppstW@Wr a flexible printed

o . . g . '
it SEURTEY Tt IO, & PRI EPRULRC Ly Ghs ot o
opening lpextidnl aad pighnt Babitifyrcanistmide &e dorafedt he pr esent

invention. Fig. 2(b) is an explanatory view

enat i ' part of an enbodi nent of a
DESCE’EF]@M@?%W% hole in a substrate for a
fRigx1 b @ jFlan Ried sChontatichilP @REWingfvik NI BSAEA according to an
I nvention. Fig. 2 is_an explanatory vi

» (c) is. ew . o
embodipesid v e nesahad £z forming a yipbole e sehstratetionn Meriblepringed circuit
board(?‘fﬁégﬁ%ﬁgn%m{egigﬂ ng a via hole in a substrate for a

e printed circuit board of the present

ivepti.on. Fig. 2(d). is.an explanatory view, .
a el ¥ ey b Vg S R B IR i o i em gbdiment of
a meth@BtBOhrindig 4 QTahdlE iR aVuBstRAd Eorl NflexiBMOFIHtE Birdi@f béhrd of the
flexible printed circuit board of the present
present J|y@HoNon. Fi g. 2(e) is an explanatory view
schematically showing a part of an enbodi nent of a
riag Afh) i an ekplepatoy e wisehdmuitisallnshwvaua e o€ ah embadiment of

a methfold%)cgrI Pclrt%irpgr 4 %a ol& it %uslu%stpa?ea rféjr aohe}gip)l% printed circuit board of the

present invention.

Fig. 2(c) is an explanatory view schematically showing a part of an embodiment of
a method for forming a via hole in a substrate for a flexible printed circuit board of the

present invention.

Fig. 2(d) is an explanatory view schematically showing a part of an embodiment of
a method for forming a via hole in a substrate for a flexible printed circuit board of the

present invention.
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present invention. Fig. 2(f) is an explanatory view

schematically show ng a part of an enbodi nent of a
woredokoer7eor formng a via hole in a substrate POF/US2006/019940

flexible printed circuit board of the present

invention. Fig. 2(g) is an explanatory view

mﬁhen&tl cally showing a part of an enbodi nent of a
8ot brary W}ﬁnﬁ@%‘”@?‘@cmmq&ﬂy shawibg trmatteffaendodiment of

» el P15 BB 0 838 g o

preseninventgdmbel ow descri bed on the basis of enbodi nents
with referring to drawi ngs. However, the present

i rﬁagnl(lf))ns ahféxplahatbtymlé\ﬁ@cli%e&ﬂaﬁll}f g{dxﬁﬂg g aﬁ @Qﬁi e BBifent of
t shoul d he understood that” nodific
a mef rtlg{, &rEHRg agia hels ip iaksatbstrety fena flakible Imalteﬂj dﬁdnt bodréh@f the

presegleﬁlvg&l&ln t he basis of general know edge of a person
ordinary skill within the range of not deviati ng

sk f _the.present jnye [
F?%“ A o e B Rieterly Tioine aeof gn pbediment of
a methlod dfuf forhieg d via h(ﬁ&llﬁlg SbarhO k&S ﬂE}leE prg{tﬁa cﬁ&lmzé&)rd of the
are explanatory views each schenmati cal

preseBTa‘PYeIE Dan enbodi ment of a nethod for form ng a VI a
hole in a substrate for a flexible printed circuit

DETRPBED PESCRGPPiORENt invention. As shown in Fig. 1, in
a nmethod for forming a via hole in a substrate for a

f |135@|nsps@nbmvgn@m lélhemmhelctm desxtrlbéd bi_m ehqomsseorﬁ embodiments with

dien
refenﬁ‘g)&) Elr co%t all—frépvr?ﬁers ﬁ}i’s‘ee{’reg‘ﬂﬁd%elg]&fislﬁ rnéPf dimiteds fgr thg following

emboﬂineeﬂtsbl:mdm ishéu2d b dndeiistoo8ahih@bdfigiod, @ mggiv%m%m of jhe like,
g&dg in a thickness direction of thé substraté f[
nay ?‘B‘ia § addgd) 18 tﬂ%‘ |‘3ﬁﬁlé@| ogj the (biasis nd sgederaHen@yledganphgerson of

AT AL 0 AR

Fi the first thi
Comt al n| Ag 1??}rlwetg laelw( giowéﬁlg g’ys T ?1591% g eéll%T%PElRWéééfC@ﬂ board 1
having @&shélbanFsna) fo 2 ? Hféde@ﬂhlﬁfb@y SisAGen %éleﬂaatltcglgr §how1ng a

ubstrate 10 for a flexible printed circurt boar
part obn-grabodimerisefy method far forming af vie diolet i a stbstrate ﬁye:rﬂemble
te@SirSHP e second thi |Jm|
prin °c ohrt&gil %g%gﬁ{pe 5?%@1{; Y?I};}tgmo SRS HdR E{gt ¢ W@%‘%ﬁﬁd for formmg

a via liols po setibstrats fatn fAexible eintddnétcuitt bday 6ff ﬁetﬂ?&eﬁt‘ &ﬁﬁo%ment a
11 of the obtained substrate

in.filmla
via hqlﬁezn 15 if@fneflh%na PPIVRer-sRipinmg sheetplrapad §ub@tateaﬂ@ foBa flexible
et K0S AL L 5 B4 By o
a flexj @ng’ce@sq;.@um 1tgnardl) Hee, fe&amplés oﬁfthet belyﬁﬁﬁ omdhidy polfinkife and
pol}'egtt% cil PPII%HP glﬁ e%érvﬁlgy S'Ifé)ega\é&%rétg argaslflgwhf}g FS1§SC (,)2r(]ac)l and 2(b),
the first thin film layer 11 containing metal or alloy and having a thickness of less than 2
um is formed on one surface 15 of the substrate 10 for a flexible printed circuit board to
obtain a substrate 17 with the first thin film layer; as shown in Fig. 2(c), the second thin
film layer 12 containing a photosetting or thermosetting resin is disposed in such a manner
that it covers the first thin film layer 11 of the obtained substrate 17 with the first thin film
layer to obtain a substrate 18 with the second thin film layer; as shown in Fig. 2(d), a

portion, corresponding to a region where a via hole 2 (see Fig. 1) is formed, of the second

4
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resi st mask 14; as shown in Fig. 2(e), the first thin

filmlayer 11 is subjected to etching through the
w@emonereesi st mask 14 to nmake the first thin PCT/D52006/019940

| ayer 11 the first resist mask 13 to obtain a

substrate 19 with resist nmasks, i.e., a substrate 10

. fﬁ{ﬂ a flexible printed circuit board with the first
thin g layee 12 scwifgtiveyirenovibstooaks, thd secdin pus édimtIagerdarihe second

: ' i:n =i gs. substrate 10 for a i
reSlealﬁfeailf %%’eészér}l%nelg liC:I?r %{?? t2t S%E%Srt 3111?3{%81‘ {atyﬁrel ];llfo?t%r’ egfed tpoptching
throughtthe seond tesishstask i1¢ t6 ubike elieefrst tik BAIHRE 1Mchd FiRPrdsRt mask
13 tfoxt')m a via hol e 2 .g{;tendl ng in a thickness direction

QPO 15U %19 Vit Eesil masks. dce a1 eubsbate 5l Of fasxd Besble printed
circul Boak@Ehithi thE Wirdt hg- bstrate 10

for a fl ex?ﬁlﬁg pargiaﬁ?gée@l?éﬁu tq%aggggmﬁp%%%eg tgf:rlegxe, and, as
showarig Figve2Eh eonbistrags 1 & formefiikibld Brintéd crcwdt bend Ve af (HViastate 19

it 4 9 o BROEH ) DAL % Ak R4 g i

rinted ci
thickoes dbtticnet 4 yuU8aeR th QETRA stihdldl Prof ARREToIb Bliliell diMlit board.
. having a thickness of about 8 mmor nore. wever, In
Fig. %(ag}té]@qy&-ja sehstiptsr i fy aafledible poingedi qircait dubst whtre thefird and the
a ' ' i+ board of the present

secord RELLRIP TS AL SRGT g. 2(a) to Fig. 2(g), the

fi t he. secongd. r esj st sks 13, 14 are_ forned

s VBt BRE o SR it Trasg B e PRt gt baarc gy esist
maskdlak oynvehtivally ket orateAasmoQf ctohﬁésthﬁlhﬁ’iﬁl l?a\)'ﬁli%a ?ﬁ&n@% Sbout

or a

formed on one surface 15 of the substrate
8 nmqraneny diqyyqvist.da acnethod forforming eavid hoheinsendstate Hona flexible

rintdd di . ) 61 Dl in Fi I
i 4 8o R o s BT s SO s

and the facend tesist minikst 189 1¢iare foirted Qﬁﬁg thﬁrﬁlg%ﬁrfﬁfg%ﬁ %};&fﬂ 1 1n 801gaining

chemcal mlling. A conventiona
metal o rﬂ]ﬁ&al@"m% gt ¥ ot less han 3 Hmp.edaid hemgpformed dn one swifice 15
f thdadsHatBa® @By RIARG ' Y le with,an oval
O. ope_rﬁ i %g por ] of?]&lglﬂ%g gﬁlgelarac\éllsclﬂgtb%ﬁrgs E@%Fw%’ O%$thén @3’53@(&? 12
dispopaskin sheha mgnier tthit dhkovess the fisbthi fiBn layeid Bl M s #SQE@S0 for
aﬂexgﬁg,cr.itb d. above. . Acc rdieag to a method for formng a

V1 PRSP Creaboang by suiegtef & chempipadmiBmg. pri nt ed circuit

board of .the present enbodi nent, a via hole having an

ext EPIVEREonA method 19s Serming amizhapimg spostiaicofor anextible printed
ircuif Bbdr@Rhd 4 Hdb ' far .o Lt is presuned that |
A convent ? on%%p?rgftlﬁ}gﬁoé/ ? 21? hfoger‘?nﬁﬁ " 8"%086’&6@ BO%P Sipce a resist
mask $erytradtaecopper leaffHawidigod thigknesstedbeiitr ©16i 18 RAAE Bsed as described

rovi des vi a_ ho avi.ng an oval openin ortion
ab""eg e@‘é"ﬁ%‘gn% ?Og?‘l “H%f?deOF 3013%% Reid balpdp a ﬁﬁ%ﬂ%ra?m%r lgi flexitde printed
circuiC beuidl 6athel préd¢hfleBBS @R af i PAMIE REviLE S £ om
flow ng f zfv.or abfy._ _Si r?cg at ﬁeH%i I?lgxt/ﬁ?%lh%k?{[%%kf%ﬁlugarmisf of an
openipgperHeN and high keliabilityfcan sisyply bafor@edm i s used as t he
first resist mask 13 in a nmethod for formng a via
h&lie pfeswmed thabs tomteatibmal method for forming a via hole for a substrate for

a flexible printed circuit board provides a via hole having an oval opening portion because
high rigidity of the resist mask inhibits a chemical liquid entering from the resist mask
from flowing favorably. Since the first thin film layer 11 having a thickness of less than 2
um is used as the first resist mask 13 in a method for forming a via hole for a substrate for

a flexible printed circuit board of the present embodiment, as shown in Figs. 2(f) and 2(g),
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a flexible printed circuit board of the present

enbodi nent, as shown in Figs. 2(f) and 2(g),a chem cal
wo p@paitzir7ent eri ng fromthe first resist mask 13PET/08206/019940

favorably because of lowrigidity of the first resist

mask 13 when the substrate 10 for a flexible printed
achCifclufgt .?oa%d I S. subjected to chemcal mlling, and

THEP bPHUT APSFRE Atyre Kecelirst mesist imask| 13r fews favorably beansagl low
rigidRPbf iHeMir§re@stthAkNG! Bhedy L Hent g RChicul arness”.

i's an index show ng a et\}/llL g@%‘%ﬁgo@ fl§¥ %ﬁlgﬁfgieoﬁmge Bl Ghepoard

is subjsetrinty sbfrllriliicainnﬁlﬂioﬁa and dfmlﬁ‘eby 391??)1@&1@, e)@BIger? @f&pd?%égg to an
aying the smaller difference between e
Openrﬂflgf%%%%%avﬁ%ﬁ%?%and the mninmumdi aneter is closer to
ablx{:lo.ﬁgltgﬁe Ny our]d. Tg.be specific, circularness can be
ob PEI AR s CROTEGES: 157 Bven shxing aodpviatiomaka shape of a formed
openi@g 3RHES fohNh j r ( e dianmeter). x 100
Penlﬁ the case 01[&J gﬂpggéﬁp%%é%rﬁé P o%‘ég! %Sﬂioﬁwng ﬁagzrmg the Smaller
differgnge; bptaeae ghe ingax@iinmi diemeteh eandetki My LATE: Bt gy AllSker fo a

We] dianeter. A via hagle forned in a nethod
conlp?ég‘}?r%?mﬂqég@eép?ﬁl G (P Wamgsscan isabtained asdellews:| exi bl e
printed circuit board of the present enbodi nment

Prehmesiiioy=asitut dhgloar AeamuSldiBR)/ hRige dlalleter) x 100
addition, in a nethod for formng a via hol'e In a

S te for a flexible inted circuit board of the
1R a9t SRmpletely JOuRt GPemipey, Hyigigulamesh ds %fsimce the

presen

maximiapdidmsiet eqiA¢ theOhiBm¥hAd WA R Lare 16

formil substr at e,qlo fgr 33 fl exi%ﬁﬂg%éri%?éagﬂglfigﬁ?gbno%%eﬁw for

OIMIRE @ Vi é‘?le (‘Ret? sibttetoforr ef faxidd primtab ciredip peadngt qleA'E}esent
e

b d F le, int
embo@meiPpicferdily gg% GRS Oﬁlell e thin film
854 i ke in pl f i k of
Ol B R s renie B By & subSwiplor arfsiblo printed
circuibosirdofvhke @rdsent eamvIdGHertt On AU ?ﬁaﬁﬁ% érﬁ gr%f%ggp a f%lp)ﬁ%ci/ %ﬁe face

¢ hoJ e has a wi der opening portion tho Vi
of a viaRolg ith ape Bpsae AG of avivhstrae 1DMfpr ovlesibli pistb@CRESS board in

: j ; ' of xiha holes are forned, in the case
Fig 2GRS ALBLBL 2Ly MG LPSAR S LA TR U Lhe cose
For exampila) gn thewiasteoragirgerisROmASK fdrRRd o?giﬁ%ﬁﬂfn %lﬂi QF% resin or the
ring derect. I'n

like i gal | s fcont.act ach other to cause a

1Ke I Dlfict A Sresiftimask of @ dbia Tdm qoathiming epetel bablloyiatsidpeaiglehs a via

hole iSRALE] 2B nnot be.obt ai ned, which
o .lcauses di fbl‘oiatza { 5&.@ %faagllgﬁ ﬁéegfgl lgoﬁ? rﬂ%? AREAS PrEBmEmoFiieTBough

the vigghal¢ garhlsive anwpenisgbstingte ithpiovad Eik@Xdrhésa. Bfﬂc@ta%gurality of via

Lecui t. board of an enbodi ment of the present
boles it fGrmed, ithe ass of Thclfing é&é?rybaéléwtﬁédnblw adblesfeathbaving

a wideic@ PspeRing VWbriich, Fid 26 dert ( iLrst,..as, shown in. .
Fi.gs. 2( a\)l.m)and‘ 2(%)%,6nt he i ?dsnt% cg%ﬁ[aﬁffz ‘lrl(i%n?tih%/g’r Cqupe a wirng
defect.. %ﬁé@lﬁpm}gnﬁhq gdse of reducing a ball pitch of the solder balls, a contact area

cannot be obtained, which causes difficulty in connection.

A method for forming a via hole in a substrate for a flexible printed circuit board
of an embodiment of the present invention is more concretely described by each of the

steps shown in Figs. 2(a) to 2(g).

First, as shown in Figs. 2(a) and 2(b), the first thin film layer 11 containing metal

or alloy and having a thickness of less than 2 pm is formed on one surface 15 of a
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or alloy and having a thickness of less than 2 mmis
formed on one surface 15 of asubstrate 10 for a

WO b@xitlyi7er printed circuit board to obtain a suPSTL/DS1086/019940
17 with the first thin filmlayer. The substrate 10
for a flexible printed circuit board is a

subsEdoT ARNIRYS RGAh C5es bratido bbiaims Silsihtal B pith ket thin
e P (i
sheeb$hapg(:i Bipstrates @l &y carsenti Grailly knB®h RQBstia@Y fol Qe PriMled circuit
boarfh e sufyety RE B3 Fhficulini a hestinor o Hisdploprigap bogstboard
Capamesﬁbﬁﬂgahﬁtagg’p@éh FoPh Iﬁ&hg% {f?rgnt&'gﬁ@gead Vfaohcflg gnméfﬁ%hstrate for a

ylling, for éxanple, a su nstitu
flexiplg M?d chrul ljf@drrgyf shatthesiy iempogiytentethbiel ity be employed a
i.an L d PMVDA) . and oxydi ani |l | ne_(ODA). Exanpl es of
subsfiy8BERTE 6 bENE el O hemie) irilking: Hof regmptiu e ubstrate
constityteBubyPopblymes obginea b o 51 ' i
onstitytébyPo plymes obig: yB@hmeﬂkﬁhg ﬁké@lﬂ?@ﬁ%ﬁ%&@é SPMDA) and

dKaqeka. | ncidentally, 'in a met orm
oxydpgiline (RD)s Fpemplseoftthe substriiexndhide Kaptnn @dlyémideWilm produced

by DB R NG BT BRI k5% au | or med on one
S of th bstrate 10 for.a flexible printed
o ERERb? 17 oA rRhE  SorcTh e aythrg for Srlmblgprinted
circultdmard obthe ppesehtesabddmén tl'[@"ﬁﬁlf Hiff St lg%&ggu%ﬂft‘%ining metal or

1 t hi gkness is not particularly limted. By
alloy agl dprmedi qnpne syrfpoe 1 hef thermbitrage é& ol d Bewibleiprintddasinas board

has a0 j [ igh reliahility may be
S e SR ers 31 A e, A Bt bt toueh e
thwkm,m eknesmrinfulalyslibitd. aBy $ehfaofonstiftiei V@ HId Hﬁ\gﬁig excellent
circu]f%'lr Cu‘lﬁﬁt board, a g}ener al ly e,n&l.oyed substrate for a
FERT P18 Gerne sartionaadinigthsirblliamanbe farmkdess of
gglﬂjzral{llly 7.to0 200 nmm In a nethod for formng a via
hoifough, therg is,ae Limitation rwith tégaxd bl e thickmesedf i substicdte 10 for a

; : . se odi nent ne surfage .15, where
e S P Lo IR o o BOFE b ficble primed croui
boardshab stthigkresd 6f deneratlyf71te0bIugn.pri nted circuit board is a
surface opposite to the surface (the other surface 16)
wiie  enethozl fof Biritia §RAMHBREON ! bRHAR circui
eqircuit poard 1 (ggee Fi g. 1%1?@%%43?)56@5&%}%&%%@ %gucllrglrm board
of the, pregeptembriments ongsurtage fl6r Where whanfirst thén film ddyet hi i forh8d, of
. thin filmhaving a thi ckness of
o s BN A PR e Loihl o F 4 Rl ertedidhe surtace (the
other swifacabli6y wawanpLigsuiofs fohRedreh AATEXIHIE bHARI Rirdkit Blard 1 (see Fig
1 chem cal vapor deposition, printing, and sputtering. '
" These nethods enable to forma thin film having
u%f or.m thi ckness and to control thickness of the thin
f it PSR P%Pmlglﬁalalel@m‘rg@yto a method for forming the first thin film layer 11

as long as a thin film having a thickness of less than 2 um can be formed by the method,

and suitable examples of the method include plating, chemical vapor deposition, printing
and sputtering. These methods enable to form a thin film having uniform thickness and to

contro] thickness of the thin film with high accuracy.

In a method for forming a via hole in a substrate for a flexible printed circuit board

of the present embodiment, there is no particular limitation to a material, or the like, of the
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In a nethod for forming a via hole in a substrate for

a flexible printed circuit board of the present
wepdvsed2irent, there is no particular |imtati onPE€DUS2006/019940

material, or the like, of thefirst thin filmlayer 1 1

forrred on one surface 15 of a substrate 10 for a

fl.e rj ed circuit board as long as the thin
first fﬂ?lPryﬁl ﬁrygr LQ FEed | ongneaguriage 4 @f Ragibstrathilo Koes Slegible printed

circlitebcard B3 lords 45he HQNEMET coﬂtﬂn%g}%teﬁ PG lg}b gg%ﬁ-zgqne éftfgﬁ]lugss of less

thin filmlayer 11 contains

than hi. ¢ Heweseralin dencase nba:t ho fibetht fsh Thydrn 1f édn'falhsa}ﬁ%fal it is
d fromthe group consisting

t one
prefe}?b]t% '(t)}gaé gllrle mg?a?] ﬁ]op]taw]e glkee st g dHnulayent 1ints agdehst one selected
from|th engistifabs i ConLaLn
ot Shanceag 6 shubi ) TNy ST
case ﬁﬁ%aﬁ fist thﬂhﬁﬁ‘ﬂ ﬂﬂYIGI’ri 1 agmaing allows l’aislpmg/fefabnzttﬁhﬂth@ @lloy?ontained
h

tht gt Ieat one selected fromthe
in gr oﬁﬁ%’gg‘? s ng o %%’B’ a”alvlan% maincgapponent, at least one

selec@ldrﬁmnmhn goup ,coRdislingl dfGo E&e§lﬁnﬁﬁﬁrﬁl ﬁcl?en dcl@iﬂl%’? tPn and zinc.
Th i nexpens Vﬁ can easily ge obt ai ned,

OS¢ Biut AR 20y He H@qunswq, 013 eaplyehe Okimhed amdshakenfolmation of
the tHih €Iim ${ugple. t he second thin filmlayer 12 containing a

photosetting or thernpbsetting resin is disposed so
m | ayer 11 of the

t h@éxt s sﬁ8 e F{gﬂ% c&f,i tfl?s tFerctg{Q(li %}HP hpllp)fﬁr |lg>¢@ptamg1goq)plgjt®settmg

substrate
or thermmsbising absnllS didpobed he tigRGo @fgvérb it Thirdi T %aﬁﬁﬁ 1%ye§‘311 of the

I ml 12 t
substrrag fﬁywth&é&kﬁ&sl& ﬂ‘g]]é gg% %ygr toz%l%;u}noa(r S}Ibgilrm‘r; ggt\mthhhe fédoad thin film
layer.t Iihe skbdd® @Y lm %iy LQ%% ?&J df% por% éesf:clfpzldgrgggtﬁrégqlkﬁij% ?sree Fig.

limtation to a
2(D) tq subjachtberfirgtahinAilohiayerflil ltoneshiiiy. as a conventi onal |y
known photosensitive dry filmmay be di sposed so as to

c dhere it he phiticalar titvitatidd {008 Meel of dispQy:
ayer. 12 may be di sposed b)(/) alSIr)retII%é fg@ ceoﬁla%ntfqmrlayer

12. ‘%t‘hr"ﬁf :l éu%‘lhas %ﬁgtvgppql}@ggﬂ@pwm@ot@mBmw drdilnsensbé diposed
so as & dbvEd {hmﬂﬁt tﬁln@lﬂéﬁz&Q§l Ef Hl% (ﬁ]glttg@efﬁ I%&erolﬁhrgays Eg glrs]gosed

thin filmlayer ont'arns

by a mﬁb«pd@g@t 4si propting sind phﬁﬁhﬂ@éﬂi@ﬂir@ us@fal blhcﬁosreﬁﬁh{?e dl?pﬂfﬁy or a
'S no

Qar.the Iike, may suitably be used. There
phOto{e‘%glltIV%}qu\qu% Sta thi ckness of the second th| n film

ﬁg nd.it is, for exanmple, 1 to 50 mm Next, as

s@ %\ﬁeqzﬁ ﬁfﬁ filgy layer' §2ncontainhe phetoscttis vi thlanndssettﬁlgqeﬂﬂ For

exampl&li &brflid MY r orrespo to a region
I%]Aheréira vi a %JOXY% %Hs?eé} %ﬁleghﬁi) may E}d]ilh‘égbe ysedi hdhere is no

limitatéertonal thitknes§ of thelsageend thih filin $8leeqb] Med ¥ i SHOYE, 19 1 to 50
make the second thin filmlayer 12 the secdond re

K. mask 14 and as shown in Fig. 2(e), the first th|n

flLII r? g 11 i s subjected to etching
ex own in Fig. 2(d), in a substrate 18 with the second thin film layer, a

portion, corresponding to a region where a via hole 2 (see Fig. 1) is formed, of the second
thin film layer 12 is selectively removed to make the second thin film layer 12 the second
resist mask 14; and as shown in Fig. 2(e), the first thin film layer 11 is subjected to etching
through the second resist mask 14 to make the first thin film layer 11 the first resist mask
13 to obtain a substrate 19 with resist masks, Le., a substrate 10 for a flexible printed

circuit board with the first and second resist masks 13, 14 disposed thereon.
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t hrough the second resist nmask 14 to nake the first

thin filmlayer 11 the first resist mask 13 to obtain
w@a2®ehsteat e 19 with resist masks, i.e., a subRCT/ESDOAO19940

for a flexible printed circuit board with the first

and second resist masks 13, 14 disposed thereon. A

nmet hod for making the second thin filmlayer 12 the

Seéomthoésfostmaiasg thedsesbumduthin rfilfri ga.yeﬁ(lﬁ)themycdmd re31st mask 14

r eal al |y known tdlth rap
shorp B Bt e Ao S conk e Surty b rof e an e o ke
AltethaBiv€6led RiEH Brath i@%idlﬁ@d {POPlcaORRREd ?@Hﬁﬂ‘{’g&ﬂog Qofesponding
regi on where a via hole 2 Ssee Fig 'S rmed) of
to awpgion ahsrriatvia hokeid (sep &j@rl)iig meﬂﬂdAIQf ithg S@pond thin film layer 12

COH@H&E%S%“SP%H%% l?foo%ﬁx%’@ﬁ Feigng mﬁ“fmﬂ 32 ey can
reghi zed or danc Wit f&f nve ti naI known
ﬁ‘é} 10% ﬁ mé%h Py glt %4 Fat§ fze 11nc%%f>5iaﬁ% §ith a

convléﬁﬁ@ﬂal RAowh kRYirgS $ﬁ&]tﬁ@ﬁ%@t}ﬁﬁ’ ﬁ%queﬁlgl'cenﬂ: ingng kR or alloy is
an acid etching liquid such as copper chlori

subjgcéqdu‘qo! Fehing i Hig Ry #nlacid stobirigoliquidsudly e oxppar chloride solution,
ron BAEANS SRt bl P b agib R i IP'EﬁfPAOYFﬁ exible |

pr tedcrcwt board of Wi th .

r eis\Ilgs ?(‘gn S Fégﬁb?@c?l@dﬁ(gg acﬂ'lteblsﬁr% 15110 OF Iaif}l?@“btl% prigfiehcircuit
boardl iofl tiObIaIned thased1 Nerith Fedstirhd kK R didefet d}féﬂn&ﬁ Iﬁlﬁﬁl to form

substrate 10 for a flexible printed circuit board gs

via holgs extragingdn afhicknasy disectionef sherpubstaate 10 dorfasflexible printed circuit
|
LI LR SO T W —————

smce::a lpolynterhmafadnng ssishpcloefbr tiexive P’hﬁ@ﬂ dfichit iba8kd is subJected to
qui d as al kal | tion _and hydrazine

ch m
chemyggl fp lbﬁ*f%u i‘elaé?@hﬁqqi FEcks poptkak éf)luélﬁ% e éxydwmmsnabxtlﬁays used.
Time $eh t
& PRNhRIAPEANTL ARG SRROD eiaRitd U BinEE B F aRfes of
the Stﬂtmram ]z(bfomfa flexiblhplimed @irduit Hmard ardnthd sizAbf efa holed 2]'t©|be Sormed.
are n .such.a nanner he first and_secon
Afief Bl AR g"fifsed 1 Juch emanie, the first and second wesist mﬁslﬁeﬂ 14 are
remo¥egording to a nmethod for formng a via hole in a
substrate for a flexible printed circuit board of the
Prgse Ll.ent
Dl 83 SMorBEb A lcordingtos MGG A ORI ARG R bubstrate for
a flexiblel piitéd tiycuitboand of ﬂmrmeiseﬁt embodiment, addid holehaving a@ excellent
od.for formn oemasubtratefor a
ciroufiFRSER G 6% BP e eRettps el Hebguniiy an b Frord Fmie o
fg];élm%ﬁﬁcl r gui t constituted by a conductive material on
a0, &y p frsthoddfor foyming g ¥iarhale iy o pubstrptedir piflexible printed
upcrgda}deqlt | | mat i.on
circuB Rt 5 prbtabl R T0n ki Bonduth b ol Ry TR on the
otherpsurfﬂce dofcthecanbstriie dod acfloxille drimtete dirbyit dppdyinnparalld] hivith the

film hae conductive material on the other surface
formstlloq plviaholes. 0[por exampl%, a circuit ?or a Hemble pr%nted circuit board can be

formed by applying a thin film-shaped conductive material on the other surface of the
substrate for a flexible printed circuit board and subjecting the thin film-shaped conductive
material to etching so as to obtain a circuit having a predetermined shape. In a method for
forming a via hole in a substrate for a flexible printed circuit board of the present

embodiment shown in Figs. 2(a) to 2(g), steps for etching, etc., can be conducted
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substrate for a flexible printed circuit board and
subjecting the thin fil mshaped conductive nmaterial to
w@et@hilzg2s0 as to obtain a circuit having a  PCT/US2006/019940
predet erm ned shape. In a nmethod for formng a via
hole in a substrate for a flexible printed circuit
oard of th?1 resent enbodi mnent shown in Figs. 2(a) to
sim ous}é’t"@ﬂ% F g?“@ﬁl@ﬁ@ﬁ&le cdxcyit, andgherply simplification of steps can be

realiggnduct edsi nul t aneously with the formation of the
circuit, and thereby si n’pl i fi cation of steps can be

re nW|IIher el qw he

2B S e LRIRLE A ERLR ROl Ly DELIPRL R
simultandously wlﬂnmwbmmmfoﬂtﬁ@cﬁdtﬁﬁfét b fle@Ibl@pfihiEe| H‘lﬂﬁt board on the
h Brgt ed gtilcwui? boarg on the other surface ofc
othels §BLseal SEdtexios| @ Pexible eprinted ceifquitbbaard im théiepresent
embddigemnt enbodi ment. First, sinultaneously with formng

the first thin filml ayer contai ning netal or all oy

a a Cbﬂﬁ s t han on one . .
sunﬁ%sgcéeﬂngl? algeO{lelgst r atsfém?lgg tE F%xt%lﬂ ﬁ‘llgTTPmre@néqlmle&imetal or

alloykandﬂadymg acthickitkest io¥ tesitiaal 4 i@ ddhbrd Jukrfabd 5P ¢ %ﬁg}er}gr 2 tﬂex1ble
t%do rcuit. on . a substrate for a flexible printed circul

prin SiFes ‘%Pa&‘% Hetbie ppiellist thiay fikw forafoeming biraiinoma substrate

for afRkId pZ@Ed %h‘@ﬁ% B@ir& 1%\'Hfsﬁ?s%fl R L%{r glilrfgalé%g]% g%f%n amytallized

| ayer. The netal m can
SubSté'cyt%Wﬁh@. finst thin ﬁgn mgsb dayeor Thé enetdlKethid g Fan ‘b@ Rfiobedl by, for

ul ar mtation to a thickness of the
examplt, Q@f&’% S?HP%O? #Rfk b%P‘éghtFlB‘ie igRa ppttisnlap lipitation fma thickness

of thd\extallicwhiarfilih & i§ E60RAnN Qt&lsbm# ayer is disposed so
that it covers the first thin 1“ m | ayer to obtain a

SRS, te® 1M $obd Biis BRR M et i o%édngo B Lc‘équ%sstgg first éhm film

thin filmcontaini ng a p ot OSGI L] ng or t
layer e obigincasuliseratti witlh sledsaonnd Hen MithabydrCa i i iR contalmng a
f

on the other rface. This resin thin fil
photogétﬁ éFglgﬂgosregg}gstFSIHé@ELﬂwp ispgses on theanetallictthimyfilm dlsposed on
the oﬂi&bjs&@idengThﬂ@ereﬁﬁttﬁiﬂ IFifm E s fa'sI 4ds t%{sﬂ't{& l{tglg]ga ?:Hrgult by

iIlmconstituted by a material sim
subj e%t@(gdh‘éi mefgllic thin frn 4y etchingyasia filthlcyndtitutsd ed.a Mestial sidilar to
strate th the second thin film
that OFHI% 593’&12 t%%?itﬁﬂ%yer&aryrséléﬁl&lﬁ(ﬁ’ieﬂé 0 a region where a
ole of the eondthlnfllmlayerls
sgz\% eetd nge Oﬁ?}ﬂ? eﬁlqsga%wgﬁ Y%é gesephdhinhifiim| Zayer, a tpertion,
corre@@ﬁcﬁﬂ t6 @SteSion "Wldfe aof ikt i [ n
to a %jegl or?gltf)1 have a C|Hrbgelrjllst ﬁ’é’%tg ?e%hgnsgéorﬁsﬁ&? ﬁhgglayer 18
selectiyielynrearpvitl rte unake ther gecond thinrlegémthiehienorfd ke¥isdi BRRS kther, a
r. surface sel ecti.vely renoved to make
regior oo o W leetiy 10 Fulfs Bl Redesh O & dewila prinied ciroui

board,l ofci rdsin tilsih Fijm dlmwoﬁ e ofiRs @ﬁl@‘acreei§ btdetivR 1?;'396& {86nake the
t{im; t mask for circuit may format res

resin %@éﬂ a rgsist gnalgk é‘?ré}‘ elpguét. tlgcitlentatly, Heonghtthe second resist mask and

the resist mask for a circuit may form at respective times, it is preferable to form them at

the same time by photolithography from the viewpoint of simplification of the production

process.

Next, in an additive process, plating is conducted on the other surface of the
flexible printed circuit board. A protective film is disposed on the second resist mask

before the plating so as to cover the second resist mask lest the plating should be
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the same tinme by photolithography fromthe vi ewoi nt
of sinplification of the production process. Next, in
w@mpooadeli7ei ve process, plating i s conducted on PEEUSINE019940
surface of the flexible printed circuit board. A
protective filmis disposed on the second resist mask
before the plating so as to cover the second resi st
exfoliafede Itds posstde fs useiagicsh ediedive sbsdt diviag @d.adhésiveson one surface

i mcr dhesi ve sheet . hayj ng..an ..
os GEBRRLALE 0 R SR BRL SpRSEhID M A b e iru
is fotnkealt t he protective sheet can be peeled off easily

after the circuit is formed. After the protective film

| SAtibtithe PrSBABRHImI s MGpp L, ﬁﬁaﬁﬁg %?95 bRdife ¢ %Qﬁ&ﬁit pattern
. pattern is conducted on the other Surface side (the
is cogdupsedopn theeothersiusfacansidk (thosida ofithe tesis) miask faraniscuit) to form a

sl PSR SRR 3%, S L B 4
portign, atlieda payiap liyer fsqoiRd, oPfheth&allie tidh il Hdaiip ks)cfzﬂvlesms a circuit.

finally serves as a circuit. The plating rmf e
The platipg aiaydbuesieted gossdiag te hgthed parantionallyl performed when a

. ' i 1o . a _substrate for
e S OEBRAEHS SR e TR, B
platinghiatcondetqsl with ageitad of Gredwumicédhdsi s hemsRiRl thigf filhh Pt @RBmple,
. thki nd%%aﬁs the.rretgl lic thiaﬂ' f'illq% For _exarIPI e, in the
In the.ease 1 §oPRep igisrd e thesagtatligrthinddnypiasimg iwith gepheris praferable.
pllﬁti n% with, cg}glper Is preferable. Next, a protective
f i NFite B REPtEeiiMecidnh gonstitiiede by &1 maferigl) dmilenta that obfhet pretective
fil ' i i i C the ,second
R g P I
platittgalzastheen comhudtedt(the sidehef the etsisotnaklh forredicuit). "RE prdtectdve film

e et ek e
layertoR@nk istiFhce diddis fsﬁﬂjé@té@ﬁéeertclﬁ’ﬁg ; [}ﬁet\liegf P??‘g%ﬁéﬂﬁﬂl k

subjected to etching to make i resi st mask.
Nextd tive fi 1he second resist
e, P RBRUERSE Ly LM RATRT A e
thin fdlablagert i dubjected whételgng throwghhtht becosd eand nizBR it k@&l fr9 thin
t infiJmI%yerthefirst resi st mask

&l ke tgf? fir ét ) . .
thn. frger dhe S rerid Gk fup a4 srbpEs pithiasiRemasks.d.e., apsubstrate for a
flexitsél BEhfeatofchi® bodtd MWif¥hb Fest Rkl @&&%g?&aﬁ %atsk?gl?%(gsreg'g{%&eon. The

.the first and second resist nas |§posed
etchirgh ef grechifshghinffilmhleydri qagt bet ¢rindutted rin laayethod aimile to the method

C in a nmethod simlar to the nethod shown in
Showlﬁ-?lgﬁ&z%g"? Next, a base for a flexible printed circuit

bgard of t oht aj ned.substrate with the resist masks
" 3955 beiedar 8BS R Rt of s hteingd ABRE with the
resista¥4skBEE Bitbjédleiol dHemiRAE 28 1Ho 8 GhHR R \gg h}f_ﬁee ﬁ{gr Al Lthickness
. for a flexible printed circuit board. e chem=cal
directign off ihg substrateefor a flexible printed circuit board. The chemical milling of the
substrate for a flexible printed circuit board can be conducted in the same method as

shown in Fig. 2(f).

Next, the second resist mask on one surface side, the protective film on the other
surface side (the side of the resist mask for a circuit), and the resist mask for a circuit are
peeled out. Next, the metallic thin film and the plating layer are subjected to etching so

that a portion, corresponding to a region where the plating layer is formed, of the metallic
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substrate for a flexible printed circuit board can be
conducted in the sane nethod as shown in Fig. 2(f).
WONR0Ob/1217Be second resi st mask on one surface sPCBPS1006€019940
protective filmon the other surface side (the side of
the resist mask for a circuit), and the resist mask
for a circuit are peeled out. Next, the netallic thin
thin filth remnths taba ghlcait it forhay @frcait enShb phei adfidco oftlgsubgtrae for a
Jhat . a ortLoQ, gorre ponding to a region where the
flexi eaRrFIFiEfP Pl bgagd ¢ Gyt i, tirmg. the, &irstaesist naskngapstitujed, by metal or
I o r‘ . . I - -
clloy BTN o Y ARG B SR RfiGe il Mg Blctermined
shape jcag (het fopmed dvithAviativles béing fotnieel in a stibsbass &tir arflskible printed
. cqyst%tuted by netal or alloy is also renoved by
circull Bogy g. By this constitution, a circuit having a

predet erm ned. shape, can be forned wiith via holes bein

f or'sl 4 ATES!S gj_ém?eé& ® ﬁ_‘rl]eéFﬂ%edf tRaxrpltes prefoielle e ipfaiethe formed
. . I o r 1 . .
BRI ey, ] W6k, LRI dRE PR Y B e n s
substsate fot d .fleiibdé dented cirgyit dbaidi ofgthe prasemedriowlifient descrihedgpbove

a via hole i.n a substrate _for .a flexihle printed .
can & {utier 8 dalt Sreinabif el meieine tiehispcopliserd Fepsconventionl
methdd R¥Efos@ihgevis 8P UE b 86bsiate 3£ a SRABIITRQIiARitHIS .

et chi ng nmet hod conducted in a conventional mnethod for

forning a via hole in a substrate for a flexible
EXJSWP ~circuit board. EXAMPLES The present invention

| SThERdsaRe R BhIES & hEELERHE JCRRBES Wiy c@ior@é%% mples.

Howevér, the present i1nvention is by no neans [ ted
Howevery the peesEntanpingion isSxampineads limped tpi thesdExhinptashavi ng a

t hi ckness of 75 mm (product name: Apical NPl Film
Exagiggfced by Kaneka) was enpl oyed as a substrate for a

ble printed circuit board, and via holes were
f ofnealyinrde |idm fhaeing sl digknesst oo/ < hmc@iredugbaande: Apicah&PI Film

prodfFRTK R RA b BehL L bl BEE e BpOBREE (R boar. anc
via holasSteré Firmelllid thelfRyBle Pymtpd airéidbsdrd.one surface of the

substrate for a flexible printed circuit board, and a

CORP@E phdib HalakdPld) &YV ibRFird fliHeCk B85 Rr Bfin BIATLWAS 2 HRERRAs of 1
as the netallic'thin filmfor formng a circuit on the
um ashiormed ps thedirsiNgia filna layroby plating onvose dusfadei dfthevaubstrate for a

A . d thi i. | m,l ‘
S R R
formsd rds| the therallioethie 6 Kot Hoitnih | arciersit dh SO DBtkr SOrfage.t Next, a

cover. the netallic thin filmas a resin thin filmto
photasepgiive dryafiiue jag dispasekl asdhe gecond éhjntilm layer so as to cover the first

thin film layer. A photosensitive dry film similar to the second thin film was disposed so

as to cover the metallic thin film as a resin thin film to serve as a resist mask for a circuit.

Next, the pattern of the via holes was formed in the second thin film layer by
photolithographing to make the second resist mask, and the pattern of the circuit was
formed on the resin thin film to make a resist mask for the circuit. Next, a protective film
was disposed on the second resist mask, and then the other surface was plated with copper
to form a plating layer corresponding to a circuit pattern on the surface of the metallic thin

film. Next, a protective film was disposed on the other surface side, and the protective
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Next, the pattern of the via holes was forned in the
second thin filmlayer by photolithographing to nmake
wao b@eszeond resi st mask, and the pattern of theCTUS06/019940
was formed on the resin thin filmto make a resi st
mask for the circuit. Next, a protective filmwas
di sposed on the second resist mask, and then the other
film on thesegongresiph maskcbide was pesirdentt.t Bhe Hrsirthan plmtayeg waayehjected

o i8ghs SSPNLIALLLR Pk UL PRLLETA. B DS U LBCE.E1 e

resistdineplos edexpnthe habsitaie fors ur flagile Sirdeod 8Rchif Bard was subjected to
t he second resi st mask side was

rotectivefilmo
ChemEceairrg g fhroughhe %r§t§Pdtsﬁ?qiildffP$i§ﬁm3§i‘i%‘F0 fers vialgleceehding in a
thickés8 iaﬁxe&idrfwf%i& E‘utlisﬁéte%?_%oﬁ&i@g zﬁiﬁ’léerdgﬁ‘r%ﬁié bBat? ﬁ@{ﬂ}? the second

first thin filmlayer into
resistNasak, on ¢ne ssufbet vidt end the protbténel filheand the tetht GhdsE Yot a circuit on
rd.-was.subject to.chenjcal mlling through the

the offRF SR GORR I Tbe r<is Rk i o Chewi re PROPGSD, the metalic
thin fixi endlitRgplithglaydt GkpRSRraEd 61 ict &L &

.a flexi blg% .prgian%,ed ci ycuirt boar ggﬁ%?fr%lgltpgl, ﬁf?xﬁé&egee%%ﬁ%?ted to
etchingsq that yperkionrorrgpondinido e regide etk the elapingl®et wae formed, of
it on the other

o nfebimn AF resist. f . '
e R 808 BT AL G o o AL

sur
for a flexiblegemtedctietift bosrde nmetallic thin filmand the

plating |layer on the surface of the netallic thin film

Wevie helejfesiaathyt e Ptk 3Mhit Bal 13 RN i

.corresponding to a?re ion ?\%hﬁ)ere t he %‘Iﬂa%ilb%ggbnlt gl);%l%lar\%sss of an
openipg pagtign agd highaelhahility) ile addition,fthéynhadi agtloper s of 400delg@der) and

diacéht ShIgeh er supface.of the suybstrate for a
adjace OHEt s DR Aol e BB he Wi Pl e tohaiaripeliea

the present Exanple each had an excel |l ent circul arness
Compsfrative Egemphgl portion and high reliability. In

addh tHoR3, wkherhad ; | e of 40.degr.ees, and

adj acent vg,vol der gtgllﬁgﬁ%%g&ﬁglgg%ﬁtagc? gﬁ%ﬁpl&ﬁé’?‘ceﬁt that the
substrgte| fonladlexitile psiofed eirchialbbsrdwedseplarltwith 2 GOpRA B g having a

. . Exanpl-e 1 Via holes were forned in the sane nmanner as
thicknegs gﬁ%nb‘fneaslﬁ’éx@ébf 1p H{L}{n Iaarér- sUbstatheles dormed lie Xiopiperative
E Jel INaRH hed ' ; Wt b r.thin

R m havi ng&?% opathEpdtitn Rhavad ithd-Rint, 6 HRRSEd b4 Pia ot

| ayer._ _The via holes formed in Conparative Exanple 1
Compayative\E¥ample/al openi ng portion and was i npossible to

b¥idihelbs asera foinded@l Ehe GRH¥RALAL e '@ﬁP}Bﬁ%gg% ?é}ir%kliggjloglsd by

. were formed in the substrate for a flexi
subjecting the subtiatediase Sewiplecpiintgd toireuis Wostdr tat ehehdcalamilling by the

[ jnt | I cul oard to chemcal _mlling b .
cond bt L i S8 D ST B
film a$ theefirstdhirhfilan Idyer. NTgvia HoRBEEfm AN C SR Eﬁ%ﬁl& b$hve an

.t hi n.fiLm.I ayer. The via holes formed in Conparative
opemr%(%?lé ayipenearly circular relatively and were possible to be used as via holes.

However, the via holes have a slope angles of 32 degrees, and when solder balls were

melted, about 1% of the adjacent solder balls contact each other with respect to the total

number of via holes formed, which caused a wiring defect.

Example 2
Via holes were formed with providing the first thin film layer having a thickness of

I pm in the same manner as in Example 1. In the present Example, 289 via holes were
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openi ng portion having nearly circular relatively and

were possible to be used as via holes. However, the
woe@ohyl7es have a sl ope angl es of 32 degrees, BCHUSIV061019940

sol der balls were nelted, about 1% of the adjacent

sol der balls contact each other with respect to the

total nunber of via holes fornmed, which caused a

formgfl fin thy whstese for@xﬂmfpble pRintsdecitroltdanisaifethasitewfl mm x 10

o DB 8. SR LAGR A b Y02 S 0.

mm. pAasmage @tﬁerpibetrata 8 & lexibR! htediRhR bR Halin gh)@a holes formed
Substr te for a flexible printed circuit board havin

thereim, was faken gt with nerfoRtaghusing 2 fhyee-dimengional easweng devies (product

A 10 PRI P P s

be meajunedsd Oiia bales (vimbolds haw il Oyweieasclvotedsit fmaomd ahd edchi Jf the 10

. s taken in h no cont.act u g_a. three-di mensi ona
via SR B AT (R amsiog: e QiropFs (Rof o tha) maximum

diamfed AH& ekk HﬁnlMlﬁrﬂﬁﬁﬁfét&‘%P 951@&159&1 bﬁ@ﬂn&ﬂﬁm T%)oﬁaﬁl rﬁgasurmg

to be neasured, 10 via holes (via
deviege| Qi thecbass ofrthe aenlatierd cizewlarmess dffeech Giavok Wi mcuhasd Table

1 shﬁ%«%&i&%ﬁm | \a/r?}eé?gareho n?hzﬁ%?ﬁdm%qe Cgllrcb %\Fqlees% of 6% or

less.cal cul ation by the three-di nensional neasuring device.
On the base of the calculation, circul arness of each
vi.a hole was cal cul ated. Table 1 shows each val ue of
Tabledo 10 via holes. All the 10 via holes had a
ci r cViladwohess of B% ol Pess3 Tall € 1 Jorgpaf ati Veg 9 [ 10
AvexaieplignderMingn ) 0J0ex0 1 WRZ (77 (_B.@@)arregomml Bolarexlo03. I 20110203
DiffstndkMeRvdeh! M | ayer haying [a tIii ckness ot 2rmm

B

a Lexibledrintled circu

HGiey axllpﬁﬁi%: e 0‘21 2543714452 VTN T ST ]3696
t he ce ers of mJt ual |y adjacent two via hol es was
Compgrafivedample 3an i mage of the substrate for a flexible
p r Viatledesciare tiirtned eettoproaidinggthy ifiest hisih €8mfl@yerdevih B @ tBicRness of
s, taken in with no_contact u3|ng a_ threedi nensi ona

2 umhdd B3 PP BEIPL s b doPRaElbkample Irdhdhe meesontaComparative
E b HBRAR |, i )
el SR 2 elemay thed 00 QubBaforcr ¥ el Foinded, GrehPboara
havinggthensias of 4@ mm Xalx(bmage ﬂfhamﬂtzmce dretivetinf fher @ntes of mutually
.and t m.ni num di anet er

e amet
adiacf M5l hs B R b Ty b st iaho AP e et fgible printed
circullehbbaEhavidg ¥il®oles formed thereln was taken in with no contact using a three-

dimensional measuring device used in Example 2. Among the via holes to be measured,
10 via holes (via holes 1 to 10) were selected at random, and each of the 10 via holes was
measured for average diameter and difference between the maximum diameter and the
minimum diameter for calculation by the three-dimensional measuring device. On the
base of the calculation, circularness of the each via hole was calculated. Table 2 shows

each value of the 10 via holes. All the 10 via holes had a circularness of above 6%.

Table 2
[ Via hole | 1 [ 23 ]4]576[7]87]097]10]
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base of the calculation, circul arness of the each via

hol e was cal cul ated. Table 2 shows each val ue of the
waogilzz7bol es. All the 10 via holes had a cir cPCHUS®96019940

of above 6% Tabl e2Conparati ve Exanple 4 Via hol es

were fornmed without providing the first thin film

layer in the sane manner as in Conparative Exanple 2.

Avgragedipmetenanm) f 40-2e810.097(0.2p9]0wi1 Aj0rReS [0h20510.26110.1 19]M197[0.207

Piifferehcpytetwémani ng a thi ckness of R nmlin {he same
nreximen disméter Lompao40.041 626101083 D.028/0.627%). 693 64110.04710.053
mifiaipadaticwe (xanpl e, {289 |via hol es wefe fornmed Inithe

(N
I

Sabsilhakes bp) 3 T30 153l PRI Gs Fh SR s oAb T s 57

the Si Z€e of 10 mmx 10—m e—ai-stan e Cr—1

C A&V SELR] tgal |y adjacent two via holes was about
Ongﬁ mpuéye of the substrate for a flexible

pr ?fﬁng]ﬂle% iweégi%gHWaW&hﬁlﬂvPrﬁ@idmga theofiess thiorfiled laykeimitie same
mani@ 8s HEERphAL £l e %0 nﬁ?i@élﬁ% ?dg?egfo?%tﬁ@ hgt%;pﬁc'évq&gg PRt thin

measuring device us
film feyeebatting béhivkess fa und fh theaate esney bairNObBBardtiveOE AN ple 1.

were selected at random__and each of the 10 via hol es
In th\%é)gese ggaplgaraingp %@wgeg a8 iva@,%p](gp VEGTE fgqmefdeme'r,ljl@ gsubstrate for a
flexibletprResd dikt@itBostdThaRis ARBIR o k8 15 R JiRIRE S etween

for calculation by the three-dinensional neasuring
the cgaigrcal muiuallyeadiagsat oo tvive holek culsathionn 0.5 intne.Ul &fi h@SSe of the

sl 0, P P S T B en

with madoatact using aﬁlﬁesﬂirﬂénsﬁ)%l%eés@ﬁﬁﬁ ggﬁf@% ?sef%loilrnmrﬂnég{ﬁ;é. g‘: éAmong

h %gpl icability According to a net

the vigolesity by mgaswiedatvie bples (Yip delebldo gP) werdselsited at tandom, and
hReakd1 ®Fi4 | tjaon..&:via hole. .having. an

=e excel | ema %@?ﬁﬁﬁi?ﬁgssﬂgg%?&adggggg%1%%§goﬁf@ﬁggﬂagh?%en the

maximai diainietaryandahe siinjmuym iganfaemted chiRuRtisn b§tthatiged-8fimdisional

meafI.exi bl.e pri nq&legiaci reyit ﬁggr,d capabl e of high density

SHEUR AF Yige- o ethe Desonf the salcpltippagirquiaraessofghe pash via hale was

lcutiéd10Ttabiers BiRivA Buhaani ' | YRRT tai i

cé cusheet - ghaped substr g‘{a}eﬂe?%ftﬁgelfq g)%iarboﬁ%' pg?rwéégacxfl?’ E‘Pﬁ? had a

circulggngssiof @%@riésa. hol e extending in a thickness direction

of the substrate for the flexible printed circuit

pgard, wherein the nethod conprises: formng a first
Tablg38r ¢, L !
thin filmlayer containing netal or _alloy and having a

t hiVagholes of | bsd tlhah P Am|ort oheSsdrf@ck of [t Ige 9 10

Averagp diameter (foon) thE7G| D4R [0 E7800i178 F0d1 78|04 98 [0. 13040 983 (9. 181 |0.181

Difference between
maximum diameter & | 0.004|0.0040.004 {0.004|0.003 |0.003|0.003|0.004|0.004|0.003
minimum diameter (mm)

Circularness (%) 2.106(2.044(2.357|2.141|1.458|1.741|1.715|2.255]|2.210[1.661

Industrial Applicability
According to a method for forming a via hole in a substrate for a flexible printed

circuit board of the present invention, a via hole having an excellent circularness of an
opening portion and high reliability can simply be formed in a substrate for a flexible

printed circuit board capable of high density mounting of electronic parts.
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obtain a substrate with the first thin filmlayer

di sposing a second thin filmlayer containing a
WEhb@bosEet i ng or thernosetting resin in such aPCEOS®NG6/019940

that it covers the first thin filmlayer of the

substrate with the first thin filmlayer to obtain a

substrate with the second thin filmlayer, selectively
What smbaimed it he second thin filmlayer froma portion

corresponding to a region mhere the via hole is forned

e 0o R (GRERLE sl i RO R b By BPER Ao b efisgbstrte

for asfmaﬂéipﬂhﬁsd SircuiBisdard, ahdToils ol Wk tdnidingtin b Ahibkddsk Mrb@¥8Iof the
irst resist mask to obtain a substrate with the

SubSFfé@rf%Itthﬁ"ﬂ%é?le\m@rt@ ¢ippaitfiopesy and t he second resi st
m%@re@[tﬁeﬂieﬁ%ﬁ%&ﬂqﬁ% ghe substrate for the flexible

printed circuit and subjecting the substrate

wi fdmirpen fiatihid ﬁhﬂﬂsdy:er tentgh@gingail orallby agl havidos thidkaess of
hol e exten in a thickness drrectron of the

i a
less thap 2 i, 6 Ops e OF e, SHBTLER<CF healeXitls Brinied sBgwigboad to

obtaﬁieé ﬁ@ﬁra&@%tﬁ@ﬁé‘%ﬁgﬂﬁa ¥l le@@{ e in a substrate for a
l exible printed circuit bodrd according to Claim1,

WhélSE(PSm% sscondithin §im dayeoemtaining @ phatoswthag of ﬁlefmos&‘&dlg resin

t he ot er. surf t.h bstr r the
in o P Ve 8t 48 Rt o S i egira him
film ﬂ@leﬁtol dbtain & Wltsdtia Rl With Ge s@cdddanindiim @yérnt ed CI r cuit
board according to Caim1, wherein si de face of the

vi seleshively Aergowng Iﬂ@p?@C%mbﬂhél Bl Bgen foome. ponnomchlwsmlng toa
re g1dn%hefr9 é{@vﬁleghﬁe ;Y’d % ?d o ﬁlgl(eatgg %’gc%imﬁ ﬁ%ﬁ f flrg rlolyaer mgc;(o&g I1iesls‘r

nted circul d accor
nmﬂthe first frlnrlayer contains a netal selected from

E R%ﬁﬁf‘% ?H) Emz]{' %%thgﬂ%% g]ge S(egérgdg@glgtr?nasq{l t(c:) lina!ke the first thin
film layer a first resist mask to obtain a substrate with the resist masks where the first and
the second resist masks are disposed on the substrate for the flexible printed circuit board,
and

subjecting the substrate with the resist masks to chemical milling to form the via

hole extending in a thickness direction of the substrate for the flexible printed circuit
board.

2. A method for forming a via hole in a substrate for a flexible printed circuit board
according to Claim 1, wherein a circuit of a conductive material is formed on the other

surface of the substrate for the flexible printed circuit board.

3. A method for forming a via hole in a substrate for a flexible printed circuit board

according to Claim 1, wherein side face of the via hold has a slope angle of 35 to 40°.

4. A method for forming a via hole in a substrate for a flexible printed circuit board
according to Claim 1, wherein the first film layer contains a metal selected from the group

consisting of copper, aluminum, nickel, chromium, tin, zinc and alloys thereof.
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