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DESCRI PTI ON  TWO LAYERED COPPER- CLAD LAM NATE 5
TECHNI CAL FI ELD The present invention generally
relates to a two-1ayered copper-clad lamnate in

whi ch a copper layer is formed on a polyinmde film by
sputtering and plati nQESGRIPPEONI cul arly to the
above-nenti oned two-1| ayered copper-clad | am nate
materials with a 10 reduced war page. BACKGROUND ART
Recently, materials for a two-layered copper-clad

| am nate ( : ' ) A rch a copper

| ayer is for d%ﬁ%@)@ﬂ%@g(?%ﬁ]%g«&%n used as
circuit materials for driver |IC packaging for liquid

crystal displays and the |ike, for which fine pitch

circuits are required. Anong the two-layered CCL

material s used as | ahE kel s for COF (Chip On
Film, attention is particularly focused on naterials

for the two-layered CCL manufactured by sputtering

and plating. 20 The two-layered CCL is produced by

'{“tﬁé ?té‘c%rﬁ‘ ifnHifoh é’ﬁ((fréllyy"‘rélﬁ & %?%Elﬁgeﬂeﬂ"@épper clad, laminate in

ness on a pofyimd puttering an

m ng_a. copper sul
which-a; O5bero el dspieET RS oy P%'Ml“lgedﬁ'ﬁﬁeqvbéau{tﬁ”'&%taé}ﬂ plating, and
Docunent 1 nentioned bel ow. However, since the cop
particularlyyter thes abgvenseersionedetva-laygyed copperelagdwiamingte aa;aterlals with a
CCL, 25 the two-layered CCL naterials warp due to
reduced mzrpage.e absorption by the Pl |ayer, internal 1
stress of the copper layer and the |ike. Warping of
the lam nate materials nmay becone an obstacl e when
processing these CCL materials to produce COF, when

packaging a driver pacKGROUND ART

Recently, materials for a two-layered copper-clad laminate (CCL: Cu Clad
Laminate) in which a copper layer is formed on a polyimide film have been used as circuit
materials for driver IC packaging for liquid crystal displays and the like, for which fine pitch
circuits are required. Among the two-layered CCL materials used as laminate materials
for COF (Chip On Film), attention is particularly focused on materials for the two-layered
CCL manufactured by sputtering and plating.

The two-layered CCL is produced by forming a copper layer with a submicron-level
thickness on a polyimide film (Pl) by sputtering and then forming a copper layer by
copper-sulfate plating. The basic invention is described in Patent Document 1 mentioned
below.

However, since the copper layer is formed on the Pl layer in the two-layered CCL,
the two-layered CCL materials warp due to moisture absorption by the PI layer, internal
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I C and other elenents in the COF, and when nounting
the COF with the driver IC and other elenents
packaged therein in a liquid crystal panel and the
like. 5 Regarding the PI layer in the two-layered CCL
stress ofrtat@obpeslaybhane theslikke.c Ovaepihg ohtte latrécdie materiafs may become an
preventing the Pl |ayer nade of a BPDA- PPD-type
obstacleFWI'\é(h w&s%ldgmhteé@ra@u Mét@ﬂals%‘iﬁ‘oducé CoOr WI’Féfﬂﬁé@«a@fng a driver

er s reduced (see Patent Docunent 2)

o an i i REBIARES B £F T —

reduci ng curling when copper foils 1 | aced
elements pgefagad th@f/e'ni@ad'élﬂfdo?'h‘ﬁ%ép?ﬂ@@'ﬁje elike- dryi ng st eps
of drying a thin filmforned over the surface of a
Regardiing the R} layeBrDah@pBotlgyared dCGhematesials; itbere( isee conventional
Pat ent Docunent 3). The former technique inhibits

techmqu@tb’ﬂpr@Gerli?dthmbel@ItIaVér Rade R aBPDACPRDLpe plolyimidy filed from curling
for the Pl 1ayer even when the thickness of the Pl

even if tﬁ?i‘rﬁékd%e s'RYNE B4 1aa)'e‘3\é%gé%f&rceﬁ N&es ?"é?entﬁcf&ff'g il not

obtalne I'ng ‘'on a copper tion
XE ﬁ} {gbter 15ftechn ue co tro}TIO rate of d heat
SRe er@)!f)é‘n £ H'qesecrf'mfgw @/CB% Pi&H FB”?%%WS'W and hea
drying steps. However, this is for only checking t
dimensienait sfability la@df redHaing eurling aesacaneer s ere mdaceﬂattogether by
cl ear how nmuch the warpage is actually inproved. In
performihgdiMo epedifie drying ustepsi ot edryigsa rthivefilmafoneed aveetipe surface of a
have been nmade to optimze the constituent materi al

support ﬁghgtd“BPBA-PP’Def paiblyrAef S61Ufi6n (8 Pa&NPDREAM B).Ng
O specific two drying steps. These attenpts are

ﬂ@e‘iivéfer BTGy S50 S Pob T Q4O 4F Bty Borstuent maera
m nat I t b I hi d
for the P\,{,, l@}ﬁgr?%\geé}m gélt zh@géﬁggf of ﬁveeﬁl Iaé(%alisf ?péi%e%? II-Fo\\//\(/eever, the same
above-described solutions are not necessarily
effect mayniot alvaysriye abtained dependiraosna coppemtentinatjorunethod. The latter

Pat ent No. 5685970 25 [Patent Docunent 2] Japanese
techniquBagaitiold\apiate af itive lihaadexpatsidty bbéftieiend by Nierforming the two drying
steps. However, this is for only checking the state of the film from its appearance and it is
not clear how much the warpage is actually improved.

In light of the circumstances described above, attempts have been made to
optimize the constituent material for the Pl layer and to reduce curling by performing the
specific two drying steps. These attempts are made to reduce curling by improving the PI
layer, however, the object to reduce the warpage of the laminate materials has not been
basically achieved with regard to the copper layer, and the above-described solutions are
not necessarily satisfactory at present.

[Patent Document 1] U.S. Patent No.5685970

[Patent Document 2] Japanese Patent Application Laid-Open Publication No.
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2 2006- 225667 [Patent Docunent 3] Japanese Patent
Appl i cation (Kokoku) Publication No.H4-006213
DI SCLOSURE OF THE I NVENTION 5 The present invention
provi des, with respect to a two-1layered CCL nateria
2006-226667 ng a copper |layer provided on a polyimde film by
sputtering and plating, that a two-|ayered CCL
[Patent D@étﬁﬁéﬁt‘ 3lex t‘l'abbhé@é! Patérﬂ dpReativt paskekaf PLbRcdtin N'@I—ﬂ 006213
and provides a nmethod for "nmanufacturing the sane.
As a result of thorough exam nations to solve the
probl ens descri bed above, the inventors of the

present inventj f Qup facturing a
tm-layeredocﬁ}—%ﬁsf 6 is formed on

a polyimde filmby sputtering and plating, if a

di nensi onal change rate in MD (Machine Direction: a
filmtraveling direction when performng roll-to-roll

T passent iNveatibh [prdvides,avitre gedpecetora twe-l4ywared rG@g epaterial having
and a dinensional 15 change rate in TD (Transversal

acoppeP\ Ver r&ﬂd dnl & o"lﬁ%“tfé’ﬁfﬁ yad Lﬁlfé?ih e BRtiA I‘frf?sl‘t"ﬂﬂléiioIayered
lver prVideft ot a ® PSRN :

process or a positiv val ue

cot. el £ RTINS MR o AR e

effectively reduced. The present application provides
manufactyring Hie ey i nventi ons based on the above-descri bed

finding: 20 (1) A two-layered copper-clad | am nate

Asa regull of dbpreughagpamihationsitamseolse thelpyobieds described above, the

sputtering and plating, characterized in that the

inventors$ W‘thé){ﬁé@@thﬁO@mﬁorﬁfMd traiivitesre nfd?m#éctarlh@faﬂwv@ilayéfred CCL in
shrinkage in MD of the copper-clad | am nate and

e R e

dimensional change rate in MD (Machine Direction: a film traveling direction when

performing roll-to-roll process for a film) is a negative value (shrinkage) and a dimensional
change rate in TD (Transversal Direction: a film transverse direction when performing
roll-to-roll process for a film) is a positive value (expansion) according to IPC-TM-650, 2.2.4,
Methods B and C, a warpage of the laminate materials can be effectively reduced.

The present application provides the following inventions based on the
above-described finding:

(1) A two-layered copper-clad laminate having a copper layer formed on a
polyimide film by sputtering and plating, characterized in that the two-layered copper-clad
laminate shows a behavior of shrinkage in MD of the copper-clad laminate and expansion
in TD of the copper-clad laminate, and a warpage of the materials for the laminate is 20
mm or less, wherein the warpage represents an average extent of lift at four corners of the
two-layered copper-clad laminate of 100 mm square after maintaining 50% humidity at
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mm or | ess, wherein the warpage represents an average
extent of |ift at four corners of the 25 two-|ayered
copper-clad | am nate of 100 mm square after

o phtai ning 50% hum dity a 3 23C for 72 hours with
23 wagbgﬁrﬁe 'gT 90@962‘33(%.3'(;&@'\/\ar page of the
two- | ayered copper-clad | am nate exceedi ng 20 mm
bEk® Wespage ob e we-layarechcopparediad faninbte exteading PDahm becomes
to produce COF, packaging a driver IC and other

an obstecinwhen prrocgssingdte, Cah ehatekils it@grdd@e@@ﬁ%édka?h@ a driver IC and
driver I C and other elenents in liquid crystal panel

other et?égﬂ%ﬁ@% kﬁé‘@?@%nb%ét%i@@% GOFLh ﬁ]%rWrﬁ{‘é il@'%’éi other elements in

ni ques. Thérefore, war page exceedi ng

liquid c%&glﬁ%’n%rl %Bégp%fnﬁ% qgg%ﬁé?mgaggéﬁ{ﬁ(ﬁrg%%ﬁéngﬂ tgghniques. Therefore,

characterized in that a di mensional change rate of the
the warpgggaxcepdmg hinmaisenetiiaxesalie.er et ching the copper
| ayer in the copper-clad | am nate shows the behavi or
of2) shr i heatyeo-layevediicopper-tlad laamge cfccordifg Yo tparagraph (1) above,
0.030% The condition that the dinmensional change rate

charact@kizé@8n GRAPEdivkAdiohaMthRaige Adtbedt thet<dppRe-cildPMminate in MD after
shrinkage within the range of 0.001%to 0.030%1s

. @ e i , - . .
ctchng? 16 oSS, e LG8, bher L0 G0l SpFRBRFE. B for of shrncage
... .above-nmepti d r Jhas less effect on warping
within A8 344 Gho. 081 Po@-@gsﬁtl ad | aninate 15 shoul d
preferably exhibit the behavior of shrinkage wthin
tHe candiiontha thesdimensprer hangetiatehot theesenparmiad laminate after

effective for the warping reduction. (3) The

etchingt siowsaglerieichgeowitiein- theadnge rof ra0@1 B0 M.080% isceffective to reduce the
paragraph (1), characterized in that a di nensional

warpag@.ham]?ﬁeré‘éﬁpé}tclé@elﬁﬁﬁﬂﬁ&l‘?&r 'vﬁgﬁcb 'ﬁ/ﬂn@ébg Laﬁe'v@eﬁ"fv& ®r beyond the

et ching the copper layer and applying eat treatnent
sbove-yBFEH Ay o e RN hAPHRS GtBRss " 315 Al ol tamine
should 8i'e%r5;{?ly exhibit the behavior of shrinkage within the range of 0.003% to 0.023%,
which is even more effective for the warping reduction.

(3) The two-layered copper-clad laminate according to paragraph (1),
characterized in that a dimensional change rate of the copper-clad laminate in MD after
etching the copper layer and applying a heat treatment thereto in the copper-clad laminate
shows the behavior of shrinkage within the range of 0.025% to 0.075%.

The condition that the dimensional change rate of the copper-clad laminate after
etching and the following heat treatment shows shrinkage within the range of 0.025% to
0.075% is effective for reduction of the warpage. The copper-clad laminate with a
shrinkage rate below or beyond the above-mentioned range has a less effect on warping

reduction. The copper-clad laminate should preferably exhibit the behavior of shrinkage
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The condition that the di nensional change rate of the
copper-clad lamnate after etching and the follow ng
heat treat ment shows shrinkage within the range of

025% t %is e cti for reduction of t
within &)&r e %Og%z 1 Ocq)z}ﬁ/e o) gﬁh\{ 1S exeppmere cm@ggr the warping
rate beI ow or beyond the above-nentioned range has a
reductiopRss ef fect on warpi ng 25 reduction. The copper-cl ad
| am nate should preferably exhibit the behavi or of

stie prexgat indemtidm afsot grevidas diee fdlioWity piehtiols:045%
which is even nore effective for the warping

@uct e ditye F&?%Bb[agg“&@ﬁtlh it SRRt A 48 liGiaph (1) or (2

fol |l owi ng I nventi ons ayere

Chafact@ﬁ%"f—@?% IpfCE dinkheioa BRATGR AP iahectamskiclag largipalenin TO after

per-clad lamnate in TD after etching the copper
etchmg| T&geepompert layet 8p e copnar-riagi lagtieatenshews rige tt@havnoas rof expansion
of expansion wthin the range of 0.030%to 0.060%
within théeangandi 0.080% toad.060%.di nensi onal change rate of the
copper-clad |l am nate after etching shows expansi on

i eanditien &l@élglﬁeocﬁm%n@?&% bﬁan@g@@é’t‘@ biSthef (‘f‘cﬁlﬂde'rlt;‘Padc Riminate after

reduction of 1u the warpage in re ation to the

etchmgsé?{ow)sk ans g}n'\@%hlﬁr{ﬁe ‘f'&?@eg 91&') gg@ﬁ I4e r@g@é@ t%ffécﬂve for reduction of

expans Oow or oned

range . has, a | ess effect on war reducti on
the wamRgdsein dPlaionaia the Sheinkags 'Br@fﬁ%ra‘sm Saneitiad fminate with an

behavi or of expansion wthin the range of 0.040%to
expans@nostepeldywy ohbeyord Hie abeve-siantioneddaange hase lesessifiegt on warping
reduction. 15 (5) The two-layered copper-clad | am nate

reducti@t. cOThik ogpper-clay lamihaté sheuldgsreferably(eidhibbiptHeAbehavior of expansion
characterized in that a dimensional change rate of the

within @@pf’ﬁf\%ec bR @ (?1 £3% "% .59 Dwridht Ee e%ﬁhrint? Hifdctive for the warping

ng a eat treatment to t copper lLayer In

reductioh.PPe" - clad | am nate

(5) The two-layered copper-clad laminate according to any one of paragraphs
(1) to (4), characterized in that a dimensional change rate of the copper-clad laminate in TD
after etching and following a heat treatment to the copper layer in the copper-clad laminate
shows the behavior of expansion within the range of 0.001% to 0.060%.

The condition that the dimensional change rate of the copper-clad laminate after
etching and following heat treatment shows expansion within the range of 0.001% to
0.060% is effective for reduction of the warpage in relation to the shrinkage in MD. The
copper-clad laminate with an expansion rate below or beyond the above-mentioned range
has a less effect on warping reduction. The copper-clad laminate should preferably
exhibit the behavior of expansion within the range of 0.035% to 0.055%, which is even

more effective for the warping reduction.
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shows the behavior of expansion within the range of

0.001 %to 0.060% The condition that the dinensional

change rate of the copper-clad |am nate after 20

etching and foll owi ng heat treatpent shows expansi on

VRLIE %lqﬁ%’ heyesent aprieatgn provislessbesfeliowing é'gﬁr\Venf or
reduction of the warpage in relation to the shrinkage

i(6) MD. Thectwaelaypead coppbricind feominate accandingxtp samnyi ave of paragraphs
rate bel ow or beyond the above-nentioned range has a

(1) to (b chatadtefized®ih Wit Rh@GhicRebE bOIhe ﬂiﬂ?ﬁnﬂ@@@iﬁﬁ'@ I280to 50um and the
| am nate shoul d preferably exhibit the behavior of

; ' i ) r 0 9 9 | el :
thickneS¥BENT Sbylbrialel EHRGT AR, PEnS s herad ooBparibiahiaffhate having
5 Furthernmpre, th res applicatia ravj des the ,
the polylgligtHiih gnA cromer Ber Rl the s dessEPed tatiisnes G achieve the

| am nate according to any one of paragraphs (1) to
object gfghe pcegaridrvantiosd i n that the thickness of the
polyimde filmis 25 to 50Pm and the thickness of the
copper layer is 1 to 20fem The two-I|ayered
copper-clad | am nate having 5 the polyimde filmand
copper |ayer w t hpfpecabopertie#eveERGJoNNI cknesses can
achi eve the object of the present iInvention. EFFECT
OF THE INVENTION 1 u A warpage of a two-|ayered
copper-clad | am nate according to the present
invention is nmade to beconme 20 nm or | ess by naki nt%
Us evarPagen ali drivagleyered CcREPeLglade EMipais &ccerdag the present
| am nate shrinking in the MD of the copper-clad
inventidreisimade tahdcexwp £odinnyofr less iy makngfuserod bebippiers of te two-layered
| am nate. In other words, the warping behaviors of the

copperefiPRimishdhrinkiigiattae MD db thdudpsurasiad inipbiesgbd @Rganding in the
t he war page can be reduced by making the 15

TD of t@%ﬁﬁ@ﬁ%ﬁgﬁ{i ISHRRES rlﬁtcﬁh?rnv(\:rgltb% W RaRA R@pﬁgg%&’ﬁ]e copper-clad

he di'mensi ona ange "rate
Iaminatgéf%)rﬂ%eﬁ,gﬁﬁ%'&tg' éﬁdd\rﬁ#s%? a%%cﬁ'lred{/v% atgoe ]cg% t;reMrggSCed by making the

dimensional change rate in the MD become a negative value and the dimensional change
rate in the TD become a positive value according to IPC-TM-650, 2.2.4, Methods B and C,
that is, by making use of the characteristic of the dimensional change rate values in the MD
and TD bearing the opposite signs, positive and negative. As a result, it is possible to
obtain the excellent effect of reducing the obstacle when processing CCL materials to

produce COF and mounting the COF on a substrate and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an explanatory diagram showing the result of comparison between a

warpage of a two-layered copper-clad laminate product according to the present invention

6



that is, by making use of the characteristic of the
di mensi onal change rate values in the MD and TD
beari ng the opposite signs, positive and negative. As
sult, it is possible to obtain the excellent
and thaéqu@c‘ioWﬁnF'%@ﬁJJWﬁdaYW@d&@@PQEP@dvlﬁ@miﬁd%@@mtng ccL
materials to 20 produce COF and nounting the COF on a
shilgs 2r shawsudimehsiohakeharigfe Eite SIBEAR0OAAYEMNdEopipdr-clad laminates in
DRAWNGS Fig. 1 is an explanatory diagram show ng the

Exampree$ lahH COmPBArERYE B@MMNE HVER dlchiRg, AR Page of a
| ayered copper-clad | am nate product according to

£, E AN ] B A8 s

5 ExamplR N3 GPAAER braniPla 2:aler GiEg 207 oI GBRR foat Teatrment,
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after etching; and Fig. 3 shows dinensional change
rates of two-layered copper-clad lamnates in 5
Exanpl e 2 and Conparative Exanple 2 after etching and

f ol | owi NBESThIIDDE IFGR CARRYINRESIU MIPE FORE WARRN! NG-
OUT THE I NVENTION After a polyimde filmis set in a
vacuum chanber and the surface of the polyimde 1u

filmis activated by a plasma treatnment, a copper
asumcronlevel t hi ckness is rmed b -
S PP B TGS BRI S et qrﬂath@&w%cefﬂfét;e polyimide
a seed for formn el ectrol ytic copper |aye

film is qaqtvg;ed by g plasma grga’gnergogp@p@éé@yerapea submloggn level thickness is
before form ng the copper layer in a subm cron-Ievel

formedthy sputteringoy Sipee thee forgied copper lages cohstittiesf @seed for forming an
tie-coat layer nade of NNCr on the surface of the

electrol?ﬁ& Md);b‘fbé‘lﬂa&éﬂ Iaie*i’,y t |SJ§aII§Bl& 1@bbBPsedd Ry} asma treat ment

the polyimde filmsurface and the t| e-coat | ayer

S R TR T ——
it is possible to form a tie-coat layer made of NiCr on the surface of the polyimide film by
sputtering. The plasma treatment on the polyimide film surface and the tie-coat layer are
effective means for improving adhesive property. The present invention includes these
treatments.

Plating is conducted by, copper sulfate plating and the like. By adjusting the
conditions for manufacturing the two-layered copper-clad laminate, such as current density,
an electrolyte temperature, and line tension at the time of plating, the copper-clad laminate’
behaviors of shrinkage in MD and expansion in TD are exhibited, and by a warpage being
20 mm or less of the two-layered copper-clad laminate in which the copper layer is formed
on the polyimide film by sputtering and plating .

Settings of conditions for making the warpage become 20 mm or less vary

depending on selection of the polyimide film, selection of the plating conditions such as the
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Plating is conducted by, copper sulfate plating and
the like. By adjusting the conditions for
manuf acturing the two-|ayered copper-clad | anm nat e,

such.as current density, 2Q an electrolyte
current 5o BoN R tFipetataen g i ZShsIan: AR toh tpkasscp! the copper
~ the copper-clad | am nate' behaviors of shrinkage in MD
platingal@yesxpdhei shovermemtignedegonditiorsl needd thyben ahitpaihe selected and
being 20 mmor |ess of the two-1layered copper-clad

adjustddanithewevernit shogld beandemspyd 1hay eie séttihgs BEdondifloid@re not limited
polyimde filmby sputtering and plating . Settings of

to spec"?ﬁtn%ﬁdi for making the warpage become 20 mmor |ess
vary 25 dependi ng on selection of the polyimde film

| ection.of the plating,conditions such as,the. 7 .
ohé dreSentveglod e i ¥opbrpeig: Hruna Srinkage in MD and
tension, and the_ thickness of the copper plating
expansiqy 8t TDTrad4bisvdilizatien éhbaperdantitoimake Heewarpagseof the copper-clad
arbitrarily selected and adjusted. However, it should
laminatechecwiee 200000 drHess ahe isthet ieqgemient fondhé posserirerenton.
limted to specific conditions. 5 The present

i Te RhiiAKadd hhil Z8®ahbRnCaRP4djusteddn ! tAE Rak®erSdescribed below. For
shrinkage 1n MD and expansion in TD, and this

tild ' b Sl f : :
exampl S\ SoFRE} 8P ARABL ko KT iy 4RA9R0, BopbOggtng ayer s
formedt e, BT Tap BV SeFEUE 8 ROWHTIIES HEhise PR D A copper-clad
_ below. For exanple, a sputtered filmis applied onto
laminatg oMfiieh depper piating tayen expaogpein Mhis grmed.er Sulssequently, the

u formed on the polyinmde filmby forcing the

expanded! polyintlde ffilrh s releasedndAs a MaultAtreopsinatel stetidkahbe It will be
in which copper plating |ayer expands in MD is forned.

easily PHRYSRBENHhEY the Qﬁouﬁ?%ﬁ?ﬁ@ﬁl&tﬁ;’l Méﬁ“b@e%éjhg i %thﬁD degree of forced

rel eased. As a resu nate shrinks 1

expansi] b1 38 ss VR0 ML SoAE b g RSP o mace withi e
.. expansion of the polyimde film As described above, ]
speC|f|qc{:%r\g§rtkya§Qﬁlr&gﬁhq38l RalchaRge kates in MD and TD stated in claims.

The type of the polyimide film used as the two-layered CCL material of the present
invention is not particularly limited as long as it can achieve the present invention; however,
a BPDA-PPD type polyimide film may preferably be used. According to this invention, the
warpage represents an average extent of lift at four corners of the two-layered copper-clad
laminate of 100 mm square after maintaining 50% humidity at 23°C for 72 hours with the
copper layer side up.

The dimensional change rates in MD and TD according to the invention comply
with IPC-TM-650, 2.2.4, Methods B and C. Regarding the dimensional change rate
serving as an indicator, shrinkage is indicated by a negative value, while expansion is

indicated by a positive value.
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15 specified range by setting the dinensional change
rates in MD and TD stated in clains. The type of the
polyimde filmused as the two-layered CCL material of

t he esent . ipventjon is not particularly limted as

| Angfiatence inimensiong! changes etverny i ompemeag aiate and the
a BPDA-PPD type polyimde filmmay preferably be used.

copperseiched | stgtet is aptainedvacnording tohdPCidylEide 2.2pk ddetitasl B, while a
an average extent of lift at four corners of the

differeficoin ajimeasionaprhangésbedebmtheaé r-cl&tp state Sand@tRe state after
after maintaining 50% hum dity at C for 72 hours

etchin%?@gér{“%nﬁgﬁgﬁgf M%% H@aﬁﬁeaﬂﬁgntdﬁ%‘?é‘l%i %n%taﬁ@;%cording to

rding to e i nvention conp

i RC TM 650, ~2. 2.4, Methods B and C. Regarding the
IPC'T%GLé@néizoﬁ%&?gn e rate serving as an indi gator, °
. shrinkage is indicated by a negative value, while
* The ligyidhaempasition apg magagement eapditignesafianeichantjer the capper layer are
di fference in di nensional changes between the
as follomapper-cl ad state and the copper-etched state is
obt ai ned according to | PCTM 650, 2.2.4, Method B,
(Liquid\@Wrhposditiod)i f f erence in di nensional changes between the
copper-clad state and the state after etching copper

: M e tois

g Ehyrte 38Rl By P el R BT IR Vet hoa
The liquid co ition and mapagenent  conditions of an
SRarRREIor Ao G BB e Forslod 2t Meiage OF OgaiemoliL)
Conposition) Cupric chloride solution (Cud 2), Cuprous
dHydnogee pecoxiie (HeOxly 80 Ecbap (adjusteddvithicihe rageofifbia $9.9 Cap)
(adjusted within the range of 0 to 6 nol/L) Hydrogen

(The etpranbis tearidd&dlin:tedfs Of ExpetifidignaVigg Wi thin the range

of 0 to 99.9 Cap)

Specific gravity: 1.26 (adjusted within the range of 1.100 to 1.400)

(Liquid temperature): 50°C (adjusted within the range of 45 to 55°C)
- Conditions of the heat treatment are as follows:

Conditions in accordance with IPC-TM-650, 2.2.4, Method C (150°C + 2°C, 30
minutes + 2 minutes)

Fig. 1 shows the result of comparison between the warpage of the two-layered
copper-clad laminate according to the present invention and the warpage of a conventional
two-layered copper-clad laminate. As shown in Fig. 1, the reduced warpage of the
two-layered copper-clad laminate according to the present invention is 10.3 mm, which
achieves the target value 20 mm of the warpage of the invention. On the other hand, the
warpage of the conventional two-layered copper-clad laminate is 27.7 mm. This warpage
indicates an extent of lift of a base material of 100 mm square after maintaining 50%

humidity at 23°C for 72 hours. It is apparent that the warpage of the present invention is
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(The etchant is managed in terns of a specific
gravity) Specific gravity: 1.26 (adjusted within the
range of 1.100 to 1.400) (Liquid tenperature) 50C
dj uste thin the range of 4 55C
feduce&?ﬂéﬂnreﬂm%ﬂm{@ - aﬁ?‘@&@?&rﬁa tSrtElata@‘) iﬂ?l ¢jwentional two-layered
Conditions in accordance with | PCTM 650, 2.2.4,
copperigiachtsmigatel50C 2C, 30 minutes 2 minutes) Fig. 1
shows the result of conparison between the warpage of
the two-layered copper-clad |amnate according to the
present invention and the warpage of a conventiona
Exampfdy two-1ayered copper-clad | am nate. As shown in Fig.
————EI—'the reduced warpage of the two-Iayered copper- clad
resent invention is 1

R ReS A the G San uPRBT Vil b 'Sl Solired betow with

war page of the invention. On the other hand, the
referenﬁartgagw aitaghrd coawiagsi omldanx@IM dberfeliowisg pexplanation is given in
lam nate is 27.7 mm This warpage indicates an extent
order tofacilitdte widesstbadiagradtiee inakentidn, 0 thimisvemioa vaifl het be limited by this
mai nt ai ni ng 50% 25 humdity at 23C for 72 hours. It is

explana’tﬂihar TRtothéivordie t%rlﬁa&‘i’tldﬁ incllRIeR" R Rifons né%bhﬁﬁeht% and other

reduced to approxi mately one-third, as conpared

examp'%%%taﬁg{’ e SOONAEAI B0 of MR hOUSESE, CoPrEL <! dem

i nvention w | I be specifically explained below w th
reference to the attached drawings. Incidentally, the
follow ng explanation is given in order to facilitate
(Exampl@d¢r st andi ng of the invention, and the invention wll
not be limted by this explanation I n other words,

tAicopper Rayer @unh e lthidrseseavagt foed BTBPGiteraTYy ﬁndamétlng, using a
ot her exanpl es based on the technical 1deas of th
polyimid& Rt {Wllex SGA made by Ube Industries, Ltd.) of 34um in thickness. The
behavior of the dimensional change rate is one element that can reduce warping.

Fig. 2 shows the dimensional change rate after etching the two-layered
copper-clad laminate.  Specifically speaking, as a result of measurement of the
dimensional change rate in the copper-clad state and in the copper-etched state according
to IPC-TM-650, 2.2.4, Method B, the dimensional change rate in MD was -0.009% and the
dimensional change rate in TD was 0.041%.

In the case of this invention, the two-layered copper-clad laminate expands in TD
and shrinks in MD. It appears that expansion and shrinkage interfere with each other and

one offsets the other in the structure of the two-layered copper-clad laminate, which leads

to suppression of warping.

(Example 2)
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lu (Exanple 1) A copper layer 8min thickness was

formed by sputtering and plating, using a polyimde

film (Upilex SGA nade by Ube Industries, Ltd.) of 34pm

i p. thi knes?]. The pehavi or of the dinensional change ,

r Bife 3 ¥10¥YFelNg| AMeRsioNahehangs Taie of akiyqlaygred sopney-clad laminate
shows the di nensional change rate after etching the

after etchipglangsiugbier applying-aheat treatmeat to thepawoklaierid gopper-clad laminate,

speaking, as a result of neasurenent of the

i.e., thdidimepsional chbpgEeratdtzecomind ®o 0GB C! acsFhabeasd\it. The heat
in the copper-etched state according to |IPC TM 650,

j ' b~ch r -
eatmen g oy gt Kip MR A PR R i fied e 2 Fifnutes
041 %. .20 In the case of this inventjon, th i
O f%@fie@fe BB Floc BaehaWs - BYSERsHEORReT-Had laminate (product)
shrinks in MD. It appears that expansion and shrinkage
accordingt &9 ftepepr@sent daeentinrharnased waspegefis seadsicetle dtigerd shows the
in the structure of the two-layered copper-clad
dimensianal mhbage whteshinl Médand tTD,stegpeetdasiyon Tie diaidrigighal Zhange rate in
(Exampl e 2) 10 Fig. 3 shows the dinensional change

MD was 30 ©48%, Mifilel the-diReRERAarGRIRYe G th TBWAE 92334 1 e

etching and further applying ™ heat treatnent to

t e P -cla L nat e i.e. .t : .
dpneShar BRARGE ot e B8 Feo copfiet aisd Taminete expands in TD
descri bed above. The heat  treatnent was performed at

and Shrénehse'ﬁd\z at Aeexplainedabove; it appesys that exeansionang ghsinkage interfere
The left side graph in Fig. 3 shows the two-| ayered

with eacbiber ahadneaoifaeds ¢he ptretiotihe strticturdiaighe dwoHayered copper-clad
present invention whose warpage is reduced. Fig. 3

laminatehavisicth Neadsli toesgpsreasionhenerarpinges THe Marpage TWas 10.3 mm. In
respectively. The dinensional change rate In
comparative examples described later (conventional product), the two-layered copper-clad
laminate expanded in both MD and TD. It is apparent that this expansion in both
directions increases warping.
According to IPC-TM-650, 2.2.4, Methods B and C, when the dimensional change

rate in MD was a negative value (shrinkage) and the dimensional change rate in TD was a

positive value (expansion), the warpage was 10.3 mm, which was a small value.

(Comparative Example 1)

A copper layer 8um in thickness was formed by sputtering and plating, using a
polyimide film (Upilex SGA made by Ube Industries, Ltd.) of 34 um in thickness. The right
side of Fig. 2 shows a two-layered copper-clad laminate in Comparative Example 1
(conventional product).

As a result of measurement of the dimensional change rate in the copper-clad state
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MD was -0.045% while the di nensional change rate in
TD was 0.023% In the case of this invention, the
tvvo Iayered copper cI ad | am nate expands in TD 1 u

, hrinks in | ai neg above, it ﬁpears t hat
and in §i6 AR tERE0 §Fﬁt?rﬁ@ﬁe@' i erTdV-650; B-24cMetiaskB, Hieexpansion

one offsets the other in the structure of the

in MD wa® 01Q8786 exnddbphier FI2 meas 0.062%nzd showircthel regid sideoof Fig. 2.
suppressi on of warping. The warpage was 10.3 nm 1In
conparati ve exanpl es described | ater (conventi onal
product), the two-|layered copper-clad |[|amnate

(Compgpgﬁggm,ﬁﬁle th MD and TD. It is apparent that this
expan5|on I'n both 15 directions increases warping.

card toIPC 650, 2. 2. ods. B and
: & BRdt %—“}%3 MeaSuErmentes (s 5@%@5@%@%@6 rate in the
val ue (shrl nkage) and the di nensi onal change rate in
copperpipdugtaty anshihe isiate aftareetcbingaasd doljowingea ?vaabzhr@atrwaet to copper
10.3 mm which was a small value. 20 (Conparative
accordibgatop IRCINMA50 b er4, | ethodS @ the diniershess ohas fgbofa’@dn MD was
by sputtering and plating, using a polyimde
0. 013%( hﬁd hig dipFEnSTBAS &%én‘d@era{é“ﬁWDrW%O dstsﬁ% )as%fho%ﬂw i BheMight side of

hi ckness. The right de of Fig. shows

T LI T A —.

o msnt of the dinensional change rate in the
of 150 geo*ﬁgeé I 3 Mipiges = 4 MBKWESi n t he copper-etched state

according to I PC-TM 650, 2.2.4, Method B, the
Speaifitadiy speaking, msortdjrtyztz%%fbrd'l\ﬂwéo, ere. & Metlsods. Baittd C, when
as shown in the right side of Fig. 2. (Conparative

the dimexsivpakbcRande FatetilMDas a pdshiveasilld (@Jpaﬁ@i@ﬁwéﬁﬁﬁtﬁé dimensional
of the dinensional change rate in the copper-clad

changeSh#d f 'ﬁﬁ‘dvatshﬁsétaaﬁed:snﬂfet\%ﬂuﬂéfﬂarr‘lglo%‘,%fa%érﬁ%é‘ Qe 33 mm, which

treatnent to co
was a large value.

This value exceeds the target value 20 mm of the warpage according to the
present invention, which indicates an unfavorable state. It appears that indication of
expansion in the dimensional change rates in both MD and TD will promote warping.
According to the comparative examples described above, it is apparent that the present

invention has the advantage.

INDUSTRIAL APPLICABILITY

A warpage of a two-layered copper-clad laminate according to the present
invention is made to become 20 mm or less by making use of the behaviors of the
two-layered copper-clad laminate shrinking in the MD of the copper-clad laminate and

12
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according to I PCGTM 650, 2.2.4, Method C, the
di nensi onal change rate in MD was 0.013% and the
di mensi onal change rate in TD was 0. 053% as shown in

si.de of Fig..3. .The r e was 27.7 mm _
expandi i 8P Bl e Eonpelichio Bmidiiee TaBIET woile Al falbing hehaviors of
of 150C 2C for 30 minutes 2 mnutes. Specifically
the coppar=glag iaminate can bg bufared.and efset apdahe, warnpage danibe reduced by
and C, when the dinensional change rate in MD was a
makingpdiseé t dieensidnat drengansatenin ainel MDe bdcomesaoneyativehaale and the
rate in TD was al so a positive val ue (expansion), the
dimensiGHdaHandasrAd -if tﬁmTUWHe”cBn?éNaSp@siii\?e’ gﬁluéaéét%rdﬂag tBhiFc-TM-650,
alue 20 mm of the warpdge

val ue exCeeds the target v

[ resent i.nventi ich, indicates . ,
224, AEHHE BBAE ., B STFLRLEA b SRR ATIRE cimensiona
expansion jn the di mensional, change rates in both M
change, fife MBlugs In theoMBt anddilh PRGIING Mee OPRPSILP BignshRositive and negative.
conpar ati ve exanpl es descri bed above, it is apparent
As a residt, it fie poseibinto abtaipniheoexdedlent leffecidobtinedigring 20e obstacle when
| NDUSTRI AL APPLI CABI LI TY A warpage of a two-|ayered

processingIGTL fcAadrile i ProdRiIceTOFdhatkagtd £ 8rivEraEeaNd other elements in the
invention is made to becone 20 nmor |ess by making

f i - - | , .
COF, a8 tnSiniey LR i) ahih % Mk gD g i cryse pane
oppet-clad | aminate and, 12 expanding jn jhe TD of
or the (REP Tisieftve B PRRxaR cdrpdil Tafials of i iptesting is ideal fo

behavi ors of the cﬂcla\'gfer-cl ad | am nate can be buffered _
use as grdrcyitmaateriahior drverlér paglaainthiassuch asdigichorystahidiapdays for which
t he di nensi onal change rate in the MD becone a

fine pitcregaduitseareabqeiredhd t he di nensi onal change rate in the
TD becone a positive value according to | PG TM 650,
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5 2.2.4, Methods B and C, that is, by nmaking use of
the characteristic of the dinensional change rate
values in the MD and TD bearing the opposite signs,
positive and negati ve. ult, it is possible to
obtain the excellent efféiﬂiggﬁfeducing t he obstacl e
when processing CCL materials to produce COCF,
packaging a driver 1 C and other elenents in the COF,
and nmounting the COF with the driver |1C and ot her

. efdweriageried eopperaiati nyisai hadngla (tdpcr,’e'r layer flokiked on a polyimide
Therefore, the two-layered copper-clad | am nate of

film bytdpusteriny UHd ftihg bﬁéréhte{ri%d iH3Fafhetwo- Bt E?é{fér'-tﬁ'éd laminate
for driver |C packaging for such as liquid crys
' f Qr ich fi pi.t,eh circuits are. required. ,
shows 2 $BhBYde ot sitiEds. L B BB ,ftatics firfingle'@nd & behavior of
havi ng_a copper |layer formed on a polyimde film by
expansiqfy, dn I R} WRdCoRRAriGR] laminatet and Zewarpageaf thaematerials for the
two-| ayered copper-clad | am nate 5 shows a behavi or of
laminatetis i20kageofr lessDvbéreimthecwppageaieptedents antwert® extent of lift at four
behavi or of expansion in TD of the copper-clad

cornerd ehiheaind-lagBEbdrcyFidradad MminBfe BRY60 inthSsdulie B€r maintaining 50%
lam nate is 20 mmor |ess, wherein the warpage

o f r f.Jd: t four corners
humidH e 72 R BN S KB Bersita e of 100 mm
square after maintaining 50 humdity at 23C for 72
hours wth the copper |layer side up. 1u 2. The
two- | ayered copper-clad | am nate according to claim1,
2. chhe twa-laveredicoppenelad damimate ascarding torciaige 11 aharaoterized in that a
the copper-clad lamnate in MD after etching the
dimensiomapehahge eate ofrthe veppepplad-lahmicht dniMBtagtes Resiting ftge copper layer
behavi or of shrinkage within the range of 0.001%to
in the cBpPeliadIdminate shows the behavior of shrinkage within the range of 0.001% to

0.030%.

31 The two-layered copper-clad laminate according to claim 1, characterized in that a
dimensional change rate of the copper-clad laminate in MD after etching the copper layer
and further applying a heat treatment thereto in the copper-clad laminate shows the

behavior of shrinkage within the range of 0.025% to 0.075%.

4. The two-layered copper-clad laminate according to claim 1 or 2, characterized in
that a dimensional change rate of the copper-clad laminate in TD after etching the copper
layer in the copper-clad laminate shows the behavior of expansion within the range of

0.030% to 0.060%.
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3. The two-layered copper-clad | am nate according to
claim1l, characterized in that a dinensional change
rate of the copper-clad lamnate in MD after etching

t c0 r layer and further i,.N heat
5. FaciHRBVeid Eberhtlandatiitier BorctiiB.fh ARV cons afectaims 1 to 4
the behavior of shrinkage within the range of 0.025%
characiegizgdoinsthat 20dimensianal wbangs eatal ot B eppperaclad daminate in TD after
according to claim1 or 2, characterized in that a
etchlngithaeospp:e'rdayemam@éurtr&treap:p‘lylhgm heapesatmierd theratdat the copper-clad
TD after etching the copper |ayer in the copper-cl ad
laminate2$AdVd theShasvi £ t 9
range of 0. Osoé}it?oégagglg%wggnWS he tm%{ﬁ(g%j:geoﬁ
copper-clad | am nate according to any one of clains 1
to 4, characterized in that a dinensional change rate
_I; the co er clad lamnate in TI? after etching the
6. hpdworlg redaﬁepqulﬁ@raqwtyl aerosdingato aRk AR claims 1 to 5,
thereto in the copper-clad |am nate shows the
charactssizadiin thatfthe tipigkise ssnofithe tialyimide fileam 2B to BODM1ANA the thickness of
0.060% 5 6. The two-layered copper-clad | am nate
the comequybrr@ﬂtoz@pyn one of clains 1 to 5, characterized
in that the thickness of the polyimde filmis 25 to
50pm and the thickness of the copper layer is 1 to
20pm 15
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