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DESCRI PTI ON  NON- ADHESI VE FLEXI BLE LAM NATE TECHNI CAL
FIELD [00011 The present invention relates to a

non- adhesi ve flexible |am nate used as a nounting
material for electronic conponents such as flexible
print substrates, 10 TAB, and COF. BACKGROUND ART

[ 0002] An FCCL (Fl exi bl BESSRETIONAD Lani nate), in

whi ch netal conductor 15 layers primarily fornmed from
copper are lamnated on a polyimde film is broadly

naustry. Aror§ONACHERIE ELERLRuniNATE | oxi bl o

| am nate (particularly a two-layer netali zing
| am nate) that does not include an adhesive |ayer

between a polyim de fhgpEaRE A HEph | ayer is a

material that is attracting attention pursuant to the
demands of finer pitches of the 20 circuit wring
wi dth. [0003] As a nethod of producing a non-adhesive
[00G1]exi bl e | ami nate; in particular a non-adhesive
fl exible | am nate capabl e of accommodating fine
pi t chekhe presedtiinyentioer radates doi @ nensadhesiveeflexible laminate used
nmet al i.zi ng pet ?d of formng, in advance, a tie-coat
as g Qpintiag rﬂamag IRTeRICFIORiC LARRRIIANAS SHER iasglledbierriftesubstrates,

[ with polyimde, and a netal seed layer to
TAB\?%I@@S%@% conductor of the cathode/current in the

subsequent el ectroplating process, on a polyimde
filmby a drying nethod such as sputtering, CVD, or

vapor deposition; angBAORGFOURID ARgctroplating is

performed to forma netal |l|ayer filmthat becones a
[000@2bnduct or | ayer of the circuit board (refer to Patent

30 Docunent 1). [0004] In this netalizing nethod, in

or der Ao FG{elk dhtexihlacCopiars Clad thatvirate),t ne whiaht ahetal conductor

| ayer and the polyimde film nodification is carried
Iaye%ﬁnwrﬁé;qrgpqpf §Nbicaprar are laminated on a polyimide film, is broadly
used as a circuit board material in the electronics industry. Among the above, a
non-adhesive flexible laminate (particularly a two-layer metalizing laminate) that
does not include an adhesive layer between a polyimide film and a metal layer is a
material that is attracting attention pursuant to the demands of finer pitches of the
circuit wiring width.
[0003]

As a method of producing a non-adhesive flexible laminate; in particular

a non-adhesive flexible laminate capable of accommodating fine pitches, primarily
performed is a so-called metalizing method of forming, in advance, a tie-coat layer
configured from a material having favorable adhesion with polyimide, and a metal
seed layer to work as a conductor of the cathode/current in the subsequent
electroplating process, on a polyimide film by a drying method such as sputtering,
CVD, or vapor deposition; and thereafter electroplating is performed to form a metal
layer film that becomes a conductor layer of the circuit board (refer to Patent

Document 1).
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treatnment to the polyimde filmsurface in order to

elimnate the contam nants on the surface and to

i nprove the surface roughness prior to formng the

netal layer (refer to Patent Docunent 2 and Patent

Docunment 3). [0005] Generally speaking, in this
[OO&ﬁtaIizing nmet hod, when pre-formng a netal |ayer on

a polyimde f| | m by a dr% pl at i ng)r_rret hod such as.
sputtelrni hig metalizingmethpd Ve msder o inatraseitha aghgsion between the

me(@) el Aol BB tauiee Simenit i‘&?ﬁ%tp?{r%@?&ttrﬂbp@mwg plasma

e A0 RS bR PR A on
surfale HHd BNnff? Kéver ?Eﬁ%& F&;qrﬁ%shcp&r v Wr férprﬁ?gﬁﬁé’ﬁwetal layer (refer

envi ronnent’. ess ent  si atlon

to PR@éntDOEUrALENE ahBPA¥SNBAEuRaat 8Pt yet been made. 15
[ Pat ent Docunent 1] Japanese Patent No. 3258296

[00@3}at ent Document 2] Japanese Patent No. 3173511
[ Pat ent Docunent 3] Published Japanese Transl ati ons of
POT | rifeneraly eperkingu i thiamesaliziog megbed 5480 predorming a metal

q[IKF;atent Documsnt 4] Japanese Lai d- Open Publication No,
layers 00266 59 yl@!@chmm @deEpiamqn\rmedwO@t@@] agssputtering, the

lmpgor&g}%ggﬁegfcé&%tgﬁr{@ge eﬁi?éﬂ I E‘éﬁeg Ilsg:hjeluﬁg]ésooug t%rough the
sele%‘ﬁ %{'tdpctﬁ? if ek’lggé’{ nm%t(%}?zﬂ'éfégg? Jr*teﬁ(é&lrﬁeﬁt Nql§vever, further

I Zing te).
imptdYePiant! i3 'ré@ﬁ]Fed)ffrdrﬁetﬁeo 8%?%&%@"8*”%@? tréeﬂ%éfﬁeéﬁr‘ﬂg circuit

i nvention provides the l'ow ng. 2 A non esi v

fornfdtidx bhe loagiteah erefiability i nige ausa@eyenvieghrhemtn NelveBriess, the
one surface of which has been plasnma-treated, a

currenksituationl iaywet stifiicierd impravementdasmnottyet beed maxdé.ace,
and a nmetal conductor |ayer formed on the tie-coat
| ayer, wherein a

[Patent Document 1] Japanese Patent No. 3258296

[Patent Document 2] Japanese Patent No. 3173511

[Patent Document 3] Published Japanese Translations of PCT International
Publication No. 2003-519901

[Patent Document 4] Japanese Laid-Open Publication No. H6-120630

DISCLOSURE OF THE INVENTION

[0006]

Thus, an object of the present invention is to improve the adhesion
between the metal layer and the polyimide film of a non-adhesive flexible laminate
(particularly a two-layered metalizing laminate).

[0007]
In light of the foregoing problems, the present invention provides the

following.
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rati o pp/ pt of actual density pp to theoretical

density pt of the tie-coat |ayer satisfies _? pp/pt >

0.6, and nore desirably satisfies pp/pt > 0.7. [0008]

Any one of nickel, chromum cobalt, a nickel alloy, a

chromum alloy, and a cobalt alloy can be used as the

t i e- coAtndnagdhesivinilexiblet lamindie\conpriging aqublyimidefiinaks least one

can i ncrease adhesi on between the polyimde filmlayer
surigag afHehigbthas beer plafma-dieated, &t lieeal dayerfernaed pedthe plasma-

welGER SRR o) Eobh BRSOl Sl i rron
. [ 0009 . .Si . i i -
e BB AR 47 A AT Slof BBy s
i B I [ [ h
ook 59 B Bnéie UFRLOShBSERPON 7 T Caot 1 (e

[oodg] does not depend upon the properties that are
specific to a material. Thus, it should be understood

that skhgdneoof afckeRtahromism, cobalt, 4 ckel radieg, ki stirechium alloy,
above cannot be negated. Copper or a copper alloy can

andpre coballl adley tcas beetiaed ssdtiel tiprevatdayer. heAnyref tiie above-mentioned
conductor, layer. Simlarly, in this case, selection

f
matgeielsr pa dngrehise adngsionmbeliRATL the SOBIMAs, Hin daKsoEngehe metal
con 38 e B g BB L7868 s r
use WeWmBﬂu a%tﬁrn&%%%rﬁﬁﬁﬁ%iygﬂg)?@é’ lafin&fe, t he

| e-coat layer satisfies pprpt > 0.6, and hore

[Oody]eferably satisfies pp/pt > 0.7. It is thereby
possible to inprove the 25 adhesion of the

non- adewdriteeléds sirtdecthieaiscng o this ORAshtionhs t@ﬁrﬂPﬁﬁe adhesion by
invention yields a superior effect of being able to

increaging\tbe demsitpdifdise tia-calat daydrarnidchednsequently lircreasing the contact
poI%/i m de filmand the netal |ayer by providin a _
areahghthegtie-spatlaypeand polYizyde dt doesiet depeny blp%%}@ pTqRerties that

are gpedhidle pdfaiaiaia Ths dostouid e UdsTaiagodnat pgection of materials
ot PS4 P48 v alABCon ROt ! condctor | aver

Copper or a copper alloy can be used as the metal seed layer and the
metal conductor layer. Similarly, in this case, selection of materials other than
those listed above cannot be negated.

[0010]

What is most important in the present invention is that the ratio pp/p: of
the actual density p, to the theoretical density p; of the tie-coat layer satisfies pp/p: >
0.6, and more preferably satisfies pp/p: > 0.7. It is thereby possible to improve the
adhesion of the non-adhesive flexible laminate.

[0011]

The present invention yields a superior effect of being able to improve
the adhesion after lamination of the polyimide film and the metal layer by providing
a non-adhesive flexible laminate comprising a polyimide film at least one surface of

which has been plasma-treated, a tie-coat layer formed on the plasma-treated
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Pp/ Pt of actual density pp to theoretical density pt

of the tie-coat |ayer satisfies PpPt > 0.6. BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON [0012] Specific
exanpl es of the present invention are now expl ai ned.

The ensuing explanation is provided to facilitate the
surfas@e P8t nmeigl condudter layeeiferimad oartte ticocoatelaper semerein a ratio
ention shall in no way be limted thereby. In other
pp/RNQ¥a§tua|/Qpnﬁ%pmﬁhtheioe%uqaéﬁgnampwfﬁee tiengstilavartsatisfies po/pr >

shall be included in the present invention as a
(16ﬂatter of course. [0013] The basic process is to form
a tie-coat layer on at |east one surface of 15 the

polyimde film and additionally forma netal

conduct oiBESY RIOPE EOR CR <§ ouswmtcm @W@i@r to

prepare a non-adhesive IeX|b ['am nat e. re, the

polyimde filmsurface is subject to plasma treatnent

in order to elimnate the contam nants on the surface
[00’]d nodify the surface. [0014] 20 Subsequently, a

tie-coat layer is fornmed on the nodified polyimde

sur f acepecifiel examples ofclbe pagﬁ@nt |Ievenimnt s AIdw empiam@d The

reon via sputterin | ayer to beco

ense&sneso%'%matloavérprewd@ﬁgoJﬁ?l&tﬁte t%aneer%aw@g @amléﬂnventlon and

the BFESEHItfCentioct o it PBRMEY LRSmESd ShersBy, PiF St words, various
mo&ﬁéé{%'nsdﬁfbebﬁ%r H}bto‘ailﬁmgﬁy év}gérﬂrt?é In‘éﬁ@e&ﬁﬁﬁﬁtéé?r?ﬁerﬁ&g@é}ﬁlon as a

tie-coat |ayer rers i ous
matfe?Wflceurdeg condi tions, and further discovered that
pp/pt is inportant in terns of adhesion as a result
[001®] neasuring the adhesion strength of these sanples.
[0015] If the ratio pp/pt of the actual density pp to
t he t hidwe basicairodesssis 1o farmoa ticreoatt lager oatatl legstr oneg surface of

1, the tie-coat |layer will be forned flawl essly and
the Pﬁlwreldﬂ film, b%ndwaddmnauy dorsn aametalmrsduqtcprelay@r mﬁh@eforegomg
he tie-coat |ayer

surfBRE i AfeeneB.biRPaee % e Bghes SRdeile aiTetbe  Res. the polyimide
film S0AAEEY S@bjeb! RSHEEMaIAftentifBrder to eliminate the contaminants on

the surface and modify the surface.
[0014]

Subsequently, a tie-coat layer is formed on the modified polyimide
surface, and a metal seed layer is additionally formed thereon via sputtering. The
metal layer to become a conductor layer of the circuit board is thereafter deposited
via electroplating. Here, the present inventors discovered that the ratio py/p: of the
actual density p, to the theoretical density p; of the tie-coat layer differs by various
changes in the sputtering conditions, and further discovered that p,/p; is important in
terms of adhesion as a result of measuring the adhesion strength of these samples.
[0015]

If the ratio py/p: of the actual density p to the theoretical density p; of the
tie-coat layer is 1, the tie-coat layer will be formed flawlessly and there will be no

void at all. Thus, the polyimide and the tie-coat layer will come in contact across
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Meanwhile, if pp/pt <1, it neans that there are voids
in the tie-coat layer, and if such voids are forned in
an area that comes in contact with the polyimde of
the tie-coat layer rather than within the tie-coat
| ayer, the effective contact area 5 between the

the ena:e:@mfaceamem‘n dnd ttleis prall perthe ¢hevreticalati@eseshicantact area.

[ 0016] Since the adhesion strength of the tie-coat
| ayer  MganwhilegbpyiPni de it eeans thajitheiggane wids dnthentie-geat layer,

andp SpERPORRear® (ko Eh e AL bomes REoRmA e polyimide of
the %fer-&?éit |B¥ef‘\$£§hﬁ ng%ﬁhttﬁgu@%gbé !leg?b\ﬂé) lé?fg%ﬂ)vet WBhtact area
bet\&’éécﬁ ke Hid- cbﬁtf @I’ hAg tlﬁ’é’geh/ mids Wil qétmc{g?% the actual

ustrial spu ter| ng t ogy. ion, just
[oofBjcause it is not pp/pt = 1, it does not imediately
lead to the deterioration of the effective contact

area. $if0aThe atihediba dtrength obtwotie-coaf lager hrdales polyirhide is the
bei ng pp/pt = 1 does not necessarily nean that all of
strepgi vbbmdlag &t ftoe pottagt sitte beNiAdkALea; Aeerasset inghe contact area
t he pol yi m de. The second reas

wil ?\iee%nﬁﬁgggéageghp@py@mwn Strepgm, gu‘h@@rfinngm although 'is obvious
that b a6 e ARUTE G- dRtJaYars it Atteul Reaeaize bdp: = 1 in light of
i de
the AHAF RS BESAReMT et iofR of fect i ve contact area
Wil nataddfio? it deRalibe ﬁ%ﬁot’ﬁplﬂt —é}rﬁ 'ﬁcﬁrimn{éq‘?zti\eﬁl lead to

mol ecul ar chain in the polyimde. [0018] As a resu

the déterioratiosedfithetetidyting cohtact ate. i on of pp/pt and
adhesion, the present inventors discovered that the

[001&dhesi on deteriorated at pp/pt < 0.6. In the 25
foregO| ng case, it was confirned that voids at |evels

bei ng TiNg fiiskARasan isnushecausesneirbeleg @forntdogs naidecessarily
meafpat &1 5¢ SGE pftlsy areriobmee b L 6dank e S Pgr e Fogtaver and
e S H0. ST 7o FHP R g o
macférﬁéle*éh%r'c@ﬁ'ﬁbaéﬁd |ﬂsr‘5|§glb9ﬂo%cpleels‘3§l§'\;eréﬁﬁé%rnrﬂn@vén if voids are

nmet al conductor | ayer ormed on
formeldaatrahé rienireidrg fateas tie Befwlayilayesteahd! e pblyehidehat can be

| am nation is
deemed that the effective contact area will not deteriorate if such voids are smaller
than a molecular chain in the polyimide.
[0018]

As a result of intensely studying the relation of py/p; and adhesion, the
present inventors discovered that the adhesion deteriorated at py/p: < 0.6. In the
foregoing case, it was confirmed that voids at levels being influential in the adhesion
were formed at the boundary face of the tie-coat layer and the polyimide. The
discovery of this relation is a key factor in the devisal of this invention.

The adhesion between the polyimide film and the metal layer of a non-

adhesive flexible laminate, in which a tie-coat layer and a metal conductor layer are

formed on a plasma-treated surface of a polyimide film, after the lamination is
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5 generally neasured as "peel strength,” and this peel
strength increases when pp/pt = 0.6 or nore. [0019]
If the peel strength is sufficiently strong, peeling
gendirblly AfeisUrdd'ak dgebhéire tﬁP'deﬁh‘?seRegpéﬁeﬁﬁh 9@&%&@&% When py/p:
referred to as cohesion Tailure. This occufs because
= Oteher mdhesi on of the netal /polyi mde boundary face is
stronger than the strength of the polyimde itself.
[00OMBlanwhi l e, if the contact area of the tie-coat |ayer
and the polyimde decreases, since the non-contact
area eldhpyperiesteengthsigcsuifieientlystropgopeeling willceocur inside the
t.he, peeljn interface failure) in the vicinity of the
PO{EFAR Eh et hoeieiiad 0 RS cohaton WiUigec THig ocours because

oo GRS Ao B A58 STV s
the S{cﬁ;@ﬁﬁ&e il¥RNt MuAvRER! ‘ﬁeﬁ;ﬁt Bgnt%?fe %P% 9 thE G- &35 1) e and the

I di ng a non-adnesive exi mnate conprisrn

polyimidd Ydetrél@sdd, | §hae theasbonaismtast! hAGE éﬂsil}frééeéﬂ@' &h sligs portion
been plasnma-treated, a tie-coat |ayer forned on the

(boynderyeate) dhe pewling dinterface faaluret ial theovidinity @f th@yestal/polyimide
formed on the tie-coat |ayer, wherein a ratio Pp/Pt

bouptagefans and ke tpealipgt(cobesion dailure) inksideithg mRiyiofide mdll coexist,
ti e-c?at hm_ satisfies pp/pt > 0.6. [0021 ] 20 It

and; normal peg il} deterioratear pressure and substrate

[00 nperature affect the density of the filmformed by

uttering. In addition, the filmdensity is affected

by vaf ﬁé’:ﬁe&é?ﬂ%%ﬁtrib% ?@%ol@/ég ?ﬁ@q‘{)rie:b&i}]d Bgéﬂag@,s by providing a

manuf act uri ng process such as the ta

PERIHYS RO flERb RO ikl i ,
nonperi oéli City, st rn;'ﬁgﬁq@g'ﬁpﬂ%gl n@%lﬁl%{?ﬁ‘gn Ile?%t one surface of

which dtasi beenoplapmef-iréatedyrd nig-éd@ RpeE tIeMed o ARE SSlas@a-treated
The present invention selected favorable conditions

surfag@ngnd remetalegaridugtorclayei farores on thedier-coat lagéi, evieerein a ratio
pg./ Pt > 0.6. These are conditions that can be easily

Po/Pe§F A¢tEal densityPrioibestticak fensity profithe tigreoatayarsaisfies po/p: >

06 to understand the present invention.

[0021]

It is well known that the Ar pressure and substrate temperature affect the
density of the film formed by sputtering. In addition, the film density is affected by
various conditions and interactions in the manufacturing process such as the target
shape, mounting method, voltage of plasma discharge, periodicity, strength of
magnetic field and its distribution profile during the sputtering process.

The present invention selected favorable conditions among the foregoing
conditions in order to achieve p,/p; > 0.6. These are conditions that can be easily
carried out by a person skilled in the art who is able to understand the present
invention.

[Examples]

[0022]
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[ Exanpl es] 30 [0022] 6 The Exanples and Conparative
Exanpl es of the present invention are now expl ai ned.
These Exanples are nerely illustrative, and the
present invention shall in no way be limted thereby.

enbod T ESapbles 66 Y PRt  Exam g e pipeat pyenton ar
o T 56 B S BB e onton
shalpﬁf hb Wdyal'ie libyitte qu\é%lyon Iﬁtb?hé’fa\r\/&rdsaklalltl@u@% tions and other

the polyim de r instance, Upl manuf acture

embloylirkbets! bebest 6n 8t tchfical KpiAt eRIMEBMIRCEMIRS shXl be mcluded in
DuPont - Toray Co., Ltd., Apical manufactured by Kanek

the p@seot ipventiomas samdttet becoypseducts are conmercially
avai | abl e, and the present invention can be applied

[0028) any one of these polyinide filns. The present
invenéj on is not limted to these specific Broducts.

I'n t hd NE&nl BQ awalcu@snlﬁaﬂaménsh@rrmaégna 57 | & -used as the
poly g M i stanaSy BASY Mariapiest ny Usis” Bisfies, 1., Kapton
mand tdgf"@g\?aéﬁa?%ﬁﬁis ﬁe pg(?y: rr:1L e’ fﬁp#wg' ali\%@[jﬁ%ci@re%pgoy Kaneka
Cor;ﬂiréﬁéﬁl ahEabiRH pHsdUts Oa‘r)ég%ﬁ %%)?aél?%\@ﬁﬁé éi the present

ti e-coat |ayer and a netal see were fornme
inveidiors part dre appliddieto adycont bRYREseVGSHIfiaTide dfilffs. The present

Ni -20m % Cr equivalent to a theoretical density of
inverBim isamot t hritedt to theed lsagelflcwamdwtsred las tier Bkamples and
300nm _The sputtering for the tie-coat er
Comﬁéﬁtbf%aamﬁ&&sr Hmk@Xf%Gr‘\omangfa,%W@dt b\ohbe ﬁmmryes . is used
etr thod wwth a target-sputtering di stance of
as thy aﬁéﬁdensity of 0.95Wcn2, and Ar gas pressure

[002%1 0. 24Pa. 25 [0025] Subsequently, a two-I|ayered
talizing |l am nate was prepared by

(Example 1)

Foremost, the polyimide film was placed in a vacuum apparatus and,
after evacuation, the polyimide film was subject to plasma treatment using oxygen.

Subsequently, a tie-coat layer and a metal seed layer were formed by
sputtering. The tie-coat layer was formed as Ni-20wi% Cr equivalent to a
theoretical density of 25nm, and the metal seed layer was formed as Cu of 300nm.

The sputtering for the tie-coat layer was performed under the following
conditions; namely, DC magnetron method with a target-sputtering distance of
80mm, power density of 0.95W/cm?, and Ar gas pressure of 0.24Pa.

[0025]

Subsequently, a two-layered metalizing laminate was prepared by
forming a metal conductor layer (thickness of 8um) made of copper on the foregoing
metal seed layer by electroplating.

The adhesion of the samples obtained as described above was

measured by JIS C 6471 (a method for testing copper-clad laminates for flexible
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formng a nmetal conductor |ayer (thickness of 8pn

made of copper on the foregoing netal seed |ayer by
el ectropl ati ng. The adhesi on of the sanples obtained
as descri bed above was Sit nmeasured by JIS C 6471 (a

prinfEe] 8Pt Boaldi.i Mbsgarers rtenteoaine danper ey fiyihenarepared
two-?%%qgg t@@g& rﬁf Iai@ﬁ,sfér Sg %&ma&h&@héfaéffmé@dugé %zr’lela'l %A'/ansg accurately

me&%’cﬂ %8'% and rgﬁgsofafbﬁeﬁ'a‘?locl‘ﬁ@ﬁe%?é’rﬁ:{th‘@as%lﬁﬁcfrh%s subject to

mel t e ut1i on was su

wet aawélygsStot Qetsrhndi the bhantyast ithy tﬂaf chdre |dyer- éﬁ’d“calculate the
| ayer and calculate the thickness tt in the case of

thickriessr feini thelcaderof ithgorefiOfidfdnsiybsequent Iy, in a state
where a part of the prepared two-layered netalizing

[00264ni nate is protected fromthe etching solution, the
remai nder was etched wuntil nmetal was conpletely

el i mi RHRSGARBLY.HE FoISjat; w@es@ra dl?é't mstr@xpmed 1two layered
meteglh Ot ec %Sqé{) qcé?fff‘ro% eer 32 Oil:'tiPrpb Pﬁéfgmg@gi%r was etched
untiluméf?I %Seﬁ&lﬁgfég?lzggl%|nﬁecg;argin:iﬁé %ﬁgﬁwdees esréfgt%%p a@g; exposed.

The rpﬁHﬁdﬂ%e&ﬂmawﬁQﬁé@a'ﬂeﬁreﬁ@ r‘?ﬂeﬁhﬁnaqré‘ Ir E’hf%n g'd@tpger I?yer was

prepared as descri bed e actua

complitelyietintinated i anatchigSonidbndf nitiesid veriéde
di fference between the tie-coat 15 |ayer portion and

the pdl pample way preparefl0io2whickeaslyr ibeetie- cmas Iayer remains at a
performed under. the follow ng conditions.

certasaamﬁa@@ Hedaslyimide Gke epepase chhads a@d m%acwl thickness t,
CORPORATI ON 20, Condi t
of the e DA ay el as MERRNES bYGDSATUIGH B BerepEs eawesn $hgtie-coat

'ayegﬁgﬁi@oﬁf@!hgﬁyiﬁﬁ%%O&l@‘éiit ngg ;ge actual thickness tp
[0027]

Measurement was performed under the following conditions.

Device:  Scanning probe microscope SPM-9600 manufactured by
SHIMADZU CORPORATION

Conditions: Dynamic mode

Scanning range: 100um x 100um
Number of pixels: 512 x 512
[0028]

The ratio f/f; of the actual thickness t, of the tie-coat layer obtained as
described above to the thickness t in the theoretical density sought with wet
analysis is equal to the ratio py/p; of the actual density p, to the theoretical density p;
of the tie-coat layer.

Table 1 shows the measured and calculated py/p: and the peel strength
of the sample. Specifically, Table 1 shows the relationship between the ratio py/p;

of the actual density p, to the theoretical density p; of the tie-coat layer, and the peel
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25 descri bed above to the thickness tt in the
theoretical density sought with wet analysis is equa
to the ratio pp/pt of the actual density pp to the
theoretical density pt of the tie-coat |layer. Table 1
shows the neasured and cal cul ated pp/pt and the pee
svegg ngth of the sanple. Specifically, Table 1 shows

net uar aie, 837 MO uROLARER dEiSy Bt el imdhe dBRsisy of each
of ?E‘eCG@gbnbﬁV%ﬂ?méﬁﬂ E:Bﬁﬁ%g{gc e %feé?éé%t ﬁygmrﬁdettné‘t ratio of the

e theoretical density al cu . .

resplviivet yorporenth eledierts e apEMRP r&féﬂ%it?' (BIOAGANYYORTA.BULT OB density

the tie-coat |layer and the ratio of the "respective
(7.2ogipdhert.2 el @66mgm° avas Weddensity (8.9ng/m) x 0.8 +

Cr densit 5 (7.2nmg/ M3) x 0.2 = 8.56ny/ nB was used.

As sho‘%»msﬁ@wméibl'rabm, 1,00/ ptwasms. 73, a3 thedpedlstrength was 0.76kN/m
. _Strength s 0.76kNNm in Exanple 1. The peel strength
i EXGRPET &d %ﬁﬁ%ﬁtﬁﬁﬂgﬁh iMpgowRd considerably. i J Peel
0 %trength PP/ pt KNNm Exanple 1 0.73 0.76 Exanple 2
[002%180 0.74 Exanple 3 0.90 0.76 Conparative 0.55 0. 69
[Tatﬁéa}i‘ pie 15 [ Exanple 2] [0030] A two-layered

netalizing |am nate was prepared as a sanple with the

sane |met hod as Exanpl e ot her pPbarsteRgigi rg t he power

densifty of sputtefing e t|e-coainjhayer tlo 1a9Wcrr{2.

The pp/ he[peely, strength of ;the obtdi ned sanpl e

20 vverepérr)t(ea u??ad vithot%e safre rret?izg as Exanple 1.

The rlesUPEERIPe also 98wn 0.74

Example 3 0.90 0.76
Comparative
Example 0.55 0.69
[Example 2]
[0030]

A two-layered metalizing laminate was prepared as a sample with the
same method as Example 1 other than changing the power density of sputtering the
tie-coat layer to 1.9W/cm?. The pp/pt and the peel strength of the obtained sample
were measured with the same method as Example 1. The results are also shown
in Table 1.

As shown in Table 1, the py/p: was 0.80 and the peel strength was
0.74kN/m in Example 2. The peel strength improved considerably.

[Example 3]
[0031]

A two-layered metalizing laminate was prepared as a sample with the
same method as Example 1 other than changing the power density of sputtering the
tie-coat layer to 2.9W/cm?. The p,/p: and the peel strength of the obtained sample
were measured with the same method as Example 1. The results are also shown

in Table 1.
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in Table 1. As shown in Table 1, the pppt was 0.80 and
the peel strength was 0.74kN min Exanple 2. The peel
strength i nproved considerably. [Exanple 3] 25 [0031]
A two-| ayered netalizing | am nate was prepared as a

chang b TR BLIPBEE 1y BPopar: opnane ﬁb'éeéﬁf‘%g%ngth was
07y D e PP Rindif b AR Rt nefie el " ©

[003gt hod as Exanple 1. The results are also shown 30 in
Table 1. 9 As shown in Table 1, the pp/pt was 0.90 and

(Cotnpergtivel Egdrmpleyt h was 0. 76kN min Exanple 3. The peel
strength inproved considerably. [0032] (Conparative
Exanplf@refmstnihet polymeidpdiilyn madeplaickdines valcanedappamatus and,
vacuum apparatus and, after evacuation, the polyimde

after pyaguaions i elyimislepiilas wastsubiecidatplasma drestygoh using oxygen.
Subsegpent |y, a tie-coat |ayer and a netal seed |ayer

SubSERUSTHY, AdtE-9ARYRT AN Agneteheead BbWers dyared iy Sputtering.
formed-as,: Ni - % Cr_of 25n the netal, . seed
| ayer df&%&'%?ﬁ%&é Y@y Eﬂmﬁggh%w%%‘népﬁt r291g"¢ gpd the metal

IWes pe r g ._

seed I Pad Rt AL GUSPa0dinb S RISt Y€ e ot ayer wes

perf@rriéd ARides RHE BNOWIRGIESAERNESS; OharRBIND® BN ERES Irhdthel with a
2.3Wcen2, and Ar gas pressure of 0.24Fa. [0033]

targSuémetarigt Idjstarce vaf- 59yen e howdraldensing dfa@idwiemiaand Ar gas
prepared by 1 formng a netal conductor |ayer

presgurg ek®@4Baof 8pm) made of copper on the foregoing

tal seed layer by electroplating. The pp/pt and the
[0033 el strength of the obtained sanple were neasured

:,;V: tsg gﬁﬁaﬁqﬁntﬁtggg\qgﬁay%ggp lmeet%ﬁzir-lrg elarrr(lalﬁg%et Swa‘rflsr eprepared by
forming a metal conductor layer (thickness of 8um) made of copper on the foregoing
metal seed layer by electroplating.

The py/pr and the peel strength of the obtained sample were measured
with the same method as Example 1. The results are also shown in Table 1.

The py/pr was 0.55 and the peel strength was 0.69kN/m in Comparative
Example 1. The peel strength was inferior in comparison to Examples 1 to 3.
[0034]

As described above, the peel strength improved at p,/p; > 0.6, and it was
possible to achieve a peel strength of 0.70kN/m or more. In addition, as shown in
Table 1, in cases of py/p: > 0.7, the peel strength exceeds 0.70kN/m, and a stable
peel strength has been confirmed.

Accordingly, it can be understood that the improvement of the density of
the tie-coat layer is a key factor in improving the peel strength. Specifically, by
measuring the density of the tie-coat layer (py), obtaining the ratio to the theoretical

density (pi), and adopting the pp/p: as the index; the peel strength can be improved

reliably.

10



10

15

20

The pp/pt was 0.55 and the peel strength was 0. 69kN m

in Conparative 20 Exanple 1. The peel strength was

inferior in conparison to Exanples 1 to 3. [0034] As

descri bed above, the peel strength inproved at pp/pt >

le to chievea eel strength :
ot 0. ?&Wﬁ?f@?m%ﬁ?ﬁ oxmantAHreLE btiesivé Faible laminate
ds

wﬂh%g%ib&ﬁ]éﬁg% {JBE ain %Eéh rﬂﬁﬁ Q?ﬁ%ﬂ@% ﬂgglg‘eh gﬁﬁ&%
[oo3Bnfi rned. Accord| ngly, it can be underst ood that the

i nprovenent of the density of the tie-coat layer is a

key f aldteopresent imprepiiongeridbdes e impioventiehadhesion after lamination

Specifically, by neasuring the density of the
between theapolyuyide fimpand thﬁ meﬂmldgyerﬂw peaviiding @ ndreadhesive flexible

theoretical density (pt), and adopting the pﬁ/ pt as
lamipgte P%@%S'ngr?epﬁ@lwéwdgtfﬂr@rﬂjtlﬁa&tmeowrfaqer@‘\w@ic ®@as been plasma-

trealgSh dalibionph IRVl RIESd oo lee DA URRIRY é@%tcgreand a meta

conﬁ?’lﬁéﬁpw& f(?l@t@eﬁé?h%hg t%ﬁé‘aﬁg%ﬂy@rﬁ??%’ng iﬁg‘%ﬂ%@/ v gactual density

o, td fﬁHd?é‘ﬁcdl %n@ﬁ??bf’ eAtid- %a‘ I%pgf‘ééﬂiﬁfés p&%?@eﬁ% HH8 even py/pr >

polyimde fil erreta yer
0.7. nedndidimeseftectiviedrsd| & theapiaiahe if@mibhsédly b @&hﬂﬂrraodﬁom the
filmat |east one surface of which has been plasma-
foregoiagtexqb)aratione- coat | ayer formed on the plasma-treated
surface, and a netal conductor |ayer forned on the
tie-coat |layer, wherein a ratio pp/pt of actual

density pp to th densi t t of the tie-coat
| ayer satisfies pgﬁévgimh AR |=1|Tp\{)/ pt > 10 0.7.
And, the effectiveness of the present invention can be
confirmed fromthe foregoing explanation. | NDUSTRI AL
[0036,'->PLI CABILITY 1.5 [0036] Since the present invention
el ds a superior effect of being able to inprove the
adhes ISHice Yhe e ahn fhyBnish- RIS s Veuddridr ! dféxt | é\‘”b@?hbeable to
conprising a polyimde filmat |east one surface of
improke che hedhesiam bp | revialing eatedadaesive-flendible laminate comprising a

polyimide film at least one surface of which has been plasma-treated, a tie-coat
layer formed on the plasma-treated surface, and a metal conductor layer formed on
the tie-coat layer, wherein a ratio py/p; of actual density p, to theoretical density p; of
the tie-coat layer satisfies py/p: > 0.6; it is effective as a non-adhesive flexible
laminate to be used as a mounting material for electronic components such as a

flexible print substrate, TAB and COF.

11
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| ayer formed on the plasma-treated surface, and a
nmetal conductor |ayer forned on 20 the tie-coat |ayer,
wherein a ratio pp/pt of actual density p, to
theoretical density pt of the tie-coat |ayer
satisfies pp/pt > 0.6; it J ective as a
non- adhesi ve flexible Iar#"?l%ﬁééto be used as a
nmounting nmaterial for electronic conponents such as a
flexible print substrate, TAB and COF. 11 CLAIMS [1]
11 A non- AHyRSA i hAat W' [ B fi
1) pol yi m de ficl*ﬁrﬁél\k@r%)ggl? Igﬁgﬂ]étguc?)f ace oq §\W%ﬁn%eaglr%g’élneast S
surface sofewhick diasdbeen plasnmaateatey/ el titwoaethy@h fbife® oSt plasma-
treated surface, a netal seed |ayer forned on the
treate’-sitace] @ enetahiseed layenlforrneddurcttoe timgeat fayenedndna metal
e metal seed |ayer, wherein a ratio pp/pt of actual

t.h
condupier tIgygipfarmachenribei awtaldeerd dgyest wdtereheat lasiocpsp: of actual
| ayer satisfies pp/pt > 0 6. [2] The non-adhesjve
densfifB; 1§ Biocinical cBRaB 6r o the tiecceat pyar BaURNeS Bt £ FeS.
ratio 0 act u. ensi tp the . .
21 | Heor eﬁ%ﬁonagedri%% 3%”9@#9 ??{8' 'tt%-‘{cggfd?rl‘%ggrda'fﬂ) 1, wherein the
ot o 7 3l ) )t | blie
UPERREL S BEL e Sl RO DB YN gt e
sati¢fies gpat> Ogyer is configured fromany one anobng
ni ckel , chromum cobalt, nickel alloy, chrom um
[3] al | oy, Thendooedudtiasiva Ifleyiblé 4amirtete nascordingstor elditneti bt &laim 2,
| am nate according to any one of clainms 1 to 3, 15
wheygiar bientieieoahdayar isceonfigyed fiom anhe onst amangndickeyr chromium,

| ayer are confi red from an one of copper or copper
cobglﬁ{rg%e?@ﬁo!,;_c ro%llJum alloy, and c%balt alloy. PP PP

[4] The non-adhesive flexible laminate according to any one of claims 1 to 3,
wherein the metal seed layer and the metal conductor layer are configured from any

one of copper or copper alloy.
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