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PCT/ JP2010/ 056154 DESCRI PTI ON METHOD OF PRODUCI NG LAM NATED BODY, AND
LAM NATED BCODY TECHNI CAL FI ELD [ 00011 The present invention
relates to a method of producing a | am nated body confi gycedrdoi®i8esa
carrier-attached copper foil that is used in producing a single-sided or

mul til ayer | am nated body of t ers for use in a print wiring
boar d, gnd al so rel ates %/o a I\gﬁ%?&ﬁﬁga&yobt ai ned t hereby. BACKGROUND
ART [ 0002] A typical exanple of a nultilayer |amnated body is a
printed circuit board. Generally, a printed circuit board is basically

conf i gur METHER £RIPRQBPUG INGAAMINATEE BATRY ANDIsAMINATED 8PD¥hat i s
obt ai ned by i npregnating synthetic resin in a base material such as a
synthetic resin plate, glass plate, nonwoven gl ass fabric or paper.

A sheet such as a copper or cAaBpEHNICAYFfEILD having el ectri cal

C @Ig ctivity is bonded to the prepreg surface (front and back surfaces). A
I& ﬁate that is assenbl ed as descri bed above is generally referred to as a

CCL (Copper CHuk lpresent evemtiver fslbtesWiea aephed dfgprodualry Aulaminkéy®r ed on
t he material via the repreq this is referred to as a nultilayer
boar d. QﬁY\&P"%'SFT%d %Rmeao aglefrataghechcereer fail thatos Wsrd in REOGRSINGIZ0 be

‘5 u idlsRidsd k ' ol ki
(P clong @ SHERer i Bal 8F g oROd By Bt GRPPEInGRe i @Yerstor us IR d Blint
carri ewtg bohet] arupplso rfedatesite aisamdifatedtbed ypabiaised theq@bgvent i ng t he

adhesion of foreign matter on the surface of the copper foil and for the

purpose of inproving the handling ability. inFor exanple, in the nethod of

producing a four-layer substrghekSRURDFARMENtI onal |y known
carder-attached copper foil (refer to Patent Docunents 2, 3 and 4), an

ul®PPZt hi n copper foil to which a carrier is peelably bonded is nounted on a
st ai nl ess presgi I {14 ol ¥ i - ALessi ng
presgitpichl ak8mpl® d¥ah t@dlﬁll%i?@lﬁgﬁéf%dﬁi‘é Qgpr?ntfakjaélr if

surface with a thickness of 0.2 surface (roug

board. Generally, a printed circuit board is basically configured from a
dielectric material referred to as a “prepreg” that is obtained by impregnating
synthetic resin in a base material such as a synthetic resin plate, glass plate,
nonwoven glass fabric or paper.

A sheet such as a copper or copper alloy foil having electrical
conductivity is bonded to the prepreg surface (front and back surfaces). A
laminate that is assembled as described above is generally referred to as a CCL
(Copper Clad Laminate) material. When copper foils are multi-layered on the
CCL material via the prepreg, this is referred to as a multilayer board.

Other foils made of aluminum, nickel, zinc or the like may also be
used in substitute for the copper or copper alloy foil. The foil thickness is
roughly 5 to 200 um.

[0003] In the foregoing process, a carrier-attached copper foil is used for the
purpose of preventing the adhesion of foreign matter on the surface of the
copper foil and for the purpose of improving the handling ability.

For example, in the method of producing a four-layer substrate using
a conventionally known carrier-attached copper foil (refer to Patent Documents
2, 3 and 4), an ultrathin copper foil to which a carrier is peelably bonded is
mounted on a stainless pressing plate (so called “mirror plate”) having a flat
pressing surface with a thickness of 0.2 to 2 mm so that the M surface (rough
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PCT/ JP2010/ 056154 surface) is on top, subsequently a prescribed nunber of
prepregs, subsequently a printed circuit board in which I it 1s formed
on a CCL material referred to as the inner |ayer core, s g@é@i‘%{%‘sif&a
prepreg, and subsequently an ultrathin copper foil to which a carrier is

peel abkyirfaealfroatep nsubsezliesnlytdptesdrivdd Bumber fodipeepragsgisubaeqaerdy i s at

s enbPaRIIAOLCIEShY DAL WhGT Brid cotlk SIPrReRatt &1 Gobrmatid rRlesre @i i ar
Is t he'é%%‘ueciﬂ;ﬁgr génfer {HR04LBuBaEEHAY k‘reﬁr@@??_ngnédﬁsdq‘iﬁé‘rﬁ@' A ditr@maes”)

are repeatedl nated 2 to 10 tinmes to configure a press assen‘ol)&|1
( so- cakbeget Hoibkb) whishbaecaresier|ig, pe¢labiybegded@isoniouried| se satothes Mot

_plate in the hot press and subject. to conpressi ' t i bed
5 emper sbdegedfigh s08are) fuibisteedD. AR RiaaRi R e B BERTEE L Four
Or NDI ¢nd GYiRFSr HRItePANPESIERDAedM it FoPfigured friracens vt bher éaw-laget he
nunber of layers of the inner |ayer core. S5Here, with the carrier-attached

copper stibstrate maseriskig, theirgly copwlata.r at hi n copper foil and the carrier are

bgopded across th ' su e, r ek S ro t i t he
cg&ﬂi‘@r after ﬁg‘%sgﬁ%éﬁyr egr&%r%’esubﬁg 38?%@?1 e@onﬁa?géa Itgrﬂélorrgésg%é&ﬂ}{mch
time (1&heiatk@ Pateny Dasagreot cOfigure adgrésoassasniulyssd-baliedfbvek”upon
performng the |lay-up (lam nation _as?enb y) o%er at]i on, H[l?e rker negds to
Oal t er n&ybssiapendyethe faregpistBeeK 4 RIatR%h RN ML pIalEaln eh%?,\fg[ﬁsfsa%% of the
copper [ t f IS i t te a
pr obl e%hmé%th@t egwg)?g%éﬁéner?? fd;{{wé;%:tyévcxﬁelbéggtégrt:égqr%}g&rgb?gg\%%?ggfénée t he
copper prodlicena tnsinated imatar e Safostitates awidhsfow, ort maredigyeraucant bepeel
one copper foil at a.tinme during the |ay-u and there is al probl emin
Chat ¢ REotus i 2 piuaEeraressry Borpbind ine BrelS Fpdef fhyd AP
[ 0005] Ifé%é,h@(g Dre, as described in Patent Document 1, upon producing a
circuit Doard using CAC having a structure in which a copper foil is bonded
5to the front ahterbackitsuheacerieratiachedirgannarpfait 40 bA esehi sinaspithee

JI S#5182) ... d as. _ TP ] e
CpanoibrethE PRRRe T Bre Gl Rl o TR bty BB pRraEE Hiofe) ' oo
conpar ii§ e prebldh® iAowRErpdalirg (HS. darket affdrQaramative camsites teatworkeer i al

of the substrate and the pol ynerized prepre C stage; 12 to 18 x 10-6PC),
a phencessiterastaafarag %ﬁdﬁ%gé% tM%K@f@EEO gébqgrﬂ(g?"z‘émgﬁgie tih@‘}‘gf'égr 3:°F9

Phe-m SRChRRU S ypdtE Bel e R Tey Y Al BT S5gmEt Pptibtatioreac to
w0di r ect ithe waerker neetle tbsalterpatibblymeipeat hiag processwf larbieation s0 HwisbefMr
o ot ihe iy her ok h MGl DB AR AR SRR e
Drert & SPASPRSRi B ek uhiddc) pddenbales; BoleolaTone s o
mat er i alopper foil and the carrier are of the same size, it is difficult to peel one copper
foil at a time during the lay-up, and there is also a problem in that the workability
\5 deteriorates with respect to this point.
[0005] Furthermore, as described in Patent Document 1, upon producing a
circuit board using CAC having a structure in which a copper foil is bonded to
the front and back surfaces of an aluminum plate, an aluminum plate (JIS#5182)
is used as a part of the CAC material. However, since the linear expansion
30 coefficient of the aluminum plate is 23.8 x 10°%/°C and great in comparison to
the copper foil (16.5 x 10°%/°C) as the constituent material of the substrate and
the polymerized prepreg (C stage: 12 to 18 x 10°%/°C), a phenomenon (scaling
change) where the board size before and after pressing is different than the

designed size will occur. This will lead to the misalignment of the circuit in the
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Copper foil: 16.5 (x 10-6PC) SU3304: 17.3 x 10-6PC SUS301: 15.2
x 10-61C .0SUS630: 11.6 x 10-6PC Prepreg (C stage): 12 to 18 x 10-6PC

Al um num plate (JI S#5182): 23.8 x 10-6PC Al t hough erz‘a o/ Hﬁctl y
related to the present invention, there are the foll ow ng ocurren

exanples related to a carrier- attached uitrathin copper f0|I (refer to
Pat entiNER/@fRefiregtiorpad g ithexs ifmeneroklemni thateihis pal besemer g, cagsedor

Mean f a carrier foil and copper foil bonded
o AW Eriot ARG the pRaBliaRaTfleid

PAREAT S BShided and fixed via ultrasonic wel di ng or the

| iokes]( r ef er toTrE@tnaaar Iao«purfemn byefficiant (Homdlirtedysdragurehics tharvargsud oi |
and co per f0|h bonded a in which two sides are bonded and_ fixed via
ultra ﬁﬁ%“%\lélt Ahgremse é”lthﬂé’“rttl’{@rlagrb%ﬁt'Spﬁ%E@&NS s tégavidantdbaty t h
t he otier CLOER t
cr eatltﬁg I\;\rﬁ%ﬁﬁ?@é‘ﬁﬁ_ﬁg reasgn% or t |gllﬁ’rs1mt41 ﬁH%efjtiggﬁg'a{eéé‘tklke&Feta@P
m sal ithamethie diteweeateriads.sheet s upon pressing the sheets with a rotary

roller and s e_z' ouf ~.@.t. Stress is accunmul ated at the fixed bond part

to whi'cﬁOHB E?%'EI fggl { vd h) occur, and will be subject to defects such as
wr i nklegumags-acks.x 16CPR] 1t is rel atlvely easy to bond a copper foil to a
strong carrier with I’I%I dity (refer to Patent Docunents 6, 7 and 8). Wen a

copper* $bi93Q1s d1.2gn@@1°6F bonding with a strong carrier, an air |ayer
exi sts, 9 carrier and copper foil or carrier-attached
copper $§Wd§ati¢ ngt er such alignnment, however, it wll not result
in a oopy@qregt‘(@gtayé)mnhomgsheﬁj Segpper foil, but air-vent is gradually
realized as a result of the copper foil being piled together since the

car ri erAlugninugy glate (J|3#5182)Né’\§5e3 PhEPEEE a rigid carrier also entails its

bonding 1 & pert Sl Aot ire i o OB bbbt s Uentida e R,

copperfoilowllngtmbcumentsray\ekémlpl@é palbtatt @0 ya lrfarodiea creR LRt AHIRBIp éen
under |IC{¢# ection during the handlln%or the like, and air is sucked into

t he g g% to Ratenk Recimentgh Ralent Deriment BeandfaienhDogamnentitot her

B, 25" 1 Soadp AR e, v TRl BBl Brd Bhrles ol e eer BibAHlad e
copperbddy in wiieh two cidés goe @d)rtd@dbendbdnmddwacmlmohtcswetdmge)rsttmef ld#ae, but

th I that th I t t h r nd
the pdZpfiRgo HIERE Do frdtictonE van HPaLIArOOYRRIINS cAIsy B renpen t hat
def | eqbiiGbriMdd bo&H Wi whith Reotdide d aRd bion@ einsh & dke ’Vi'a%'lt a?cg'ﬂ fvPéI@i

matter get mxed in fromthe portion that is bonde etot
for egd)l’nghdeflke,ctthenalﬂmtppmm iof redudsed Pas eWIthDinneMmes: fmlegomg

eX0! el BB e R R o Bk B L T o
for this is that, pursuant to the misalignment between the sheets upon pressing
the sheets with a rotary roller and squeezing out air, stress is accumulated at
the fixed bond part to which no misalignment will occur, and will be subject to
defects such as wrinkles or cracks.

[0008] It is relatively easy to bond a copper foil to a strong carrier with rigidity
(refer to Patent Documents 6, 7 and 8). When a copper foil is aligned for
bonding with a strong carrier, an air layer exists between the aligned carrier and
copper foil or carrier-attached copper foil immediately after such alignment,
however, it will not result in a convex shape as with a sheet copper foil, but
air-vent is gradually realized as a result of the copper foil being piled together
since the carrier is rigid.

Nevertheless, a rigid carrier also entails its own problem. Specifically,
since the carrier is highly rigid, when the bonding is performed in an easily
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[ Patent Docunent 2] Japanese Published Unexam ned Application No. 2005-1 61
840 [Patent Docunent 3] Japanese Published Unexam ned Application No.

2007- 186797 [Patent Document 4] Japanese Published UnexarfiA&B20A0p61%¢at i on
No. 2001- 140090 [ Patent Document 5] Japanese Published Unexam ned

Appl | fﬂﬁb’b |é‘0malﬁlffér,2%@8@ogg’ék el BpaurBRieSlwilandigatindekiys irtome
Unexam ned Application No. 02- 134877 [ Patent Docunent 7] |nternational

Publ i caeparatrd.and toovuoderoldefaction dpoparibatha)dlingenthselike. 0 airi®n of

yapancsaePati Rt By arivda k3 ehETbrghnNga8, ot dHkd T e R "o
I NVENT bfRe o e, enigidhé aiffielr sl a1 peobieon in tHatritis sobjSet teh Hellows] dffectpr esent
i nvention was devised in view of the foregoing circunst ar&gga,rﬁ and rel ates

5t 40&P%iret hod of Mareauer. itptent Macwment $oaPoTrs a G Tignald opper foil
carri e'Eﬁ?ttiEac%*ﬁ?@u?@%’?ﬁ%ggﬂﬁoride%d\;g%drs% if?@ﬁﬁi?é‘smﬂ‘f&?ﬁﬁbmnaﬁhfé Sl eerhdiregs or

mul tilayer |'am rat e nore | ayers use In a print wring
boar d, aaptbiilerna ih ahbhahedpdrihg shisaigtiedvillheseland dhd peeling proacess mall at es

br 0ducPRGOMA Gl eaThER: 5 AphsprRieLdBat BeNehian i BrEiERuliBs foe
" eal | 2 ARNGARERIS 4l alf o) 1RO RDRRA et hpdiandiroRotbbbitian iratiige

production process of a printed board and reducti on based on an
0i npr ovédnpeddueakiyndye &b the foregaing oteflgstionng Tisep mtdemsnef] these1P3test a

| mvent SrRoumeaRy BHERS SR Rl Bre o PR wRRRIRE R, e

consi dggwddtibr.nproved based on the production process; specifically, based
on the selection and application nmethod of an adhesive. Based on this
di scovéPgtentHograesid i nvention provides:

[0010] [Patent Document 1] Japanese Patent No. 3100983

5 [Patent Document 2] Japanese Published Unexamined Application No. 2005-161840
[Patent Document 3] Japanese Published Unexamined Application No. 2007-186797
[Patent Document 4] Japanese Published Unexamined Application No. 2001-140090
[Patent Document 5] Japanese Published Unexamined Application No. H10-291080
[Patent Document 6] Japanese Published Unexamined Application No. 2002-134877

0 [Patent Document 7] International Publication No.WO 2007-012871
[Patent Document 8] Japanese Translation of PCT International Application
Publication No.H6-510399
[Patent Document 9] Japanese Published Unexamined Application No. 2001-68804

5 DISCLOSURE OF INVENTION

[Problems which the Invention Intends to Solve]
[0011] The present invention was devised in view of the foregoing
circumstances, and relates to a method of producing a laminated body
30 configured from a carrier-attached copper foil that is used in producing a
single-sided or multilayer laminated body of two or more layers for use in a print
wiring board, and to a laminated body obtained thereby, and particularly relates
to the production of a carrier-attached copper foil to be used upon producing a

laminated plate. Thus, an object of this invention is to realize improvement in
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1) A nethod of producing a | am nated body, wherein, while winding off a
carrier A froma bobbin, an adhesive is applied to both facing ends
thereof, a metal foil Bis laid on and bonded to a side ter\rdbstRe
adhesi ve was applied while being wound off froma bobbin, the obtalned

| am nat ed bodr i s subsequently cut, the cut |am nated bod| es are aligned, a
rol | ertheshapg nedablﬂlafnmh@ec Fpoduction Jypeesst of e PEted hearguasd £p8h t he

glel gﬂf‘f@gk‘%ﬁbna‘s%‘%‘ﬁm'aq’s'ﬁiﬁ'%g’.eﬁj}@f?@?.ﬁﬁé'ﬁg'dOf the center of the object to

econes etween the objects to be cut and
i n t hgMeans&dreSolvod) Hee Pamlnilehh‘ee] adhesive is eventually hardened to

nut ual |y bond the | am d bodi es 2) The net hod Qf producin am nat ed
) aceor i ndt @ arulr abitENSEnstiy Snct Vet dprdomd SBer el om ¢

5 the tofe@bnt r?ﬁvé’r‘?ﬂo‘%%|§<Sb\pé?e§Uttha"t"“tﬁ@ Reh & Db i Hhg I earRktes idy he

Ob] ect to be cut configured fromthe aligned | am nated bodi es beconges
gr eat ezart rb@ncm?/ld@rablryelnnpnozyledebased dmmlne spr@dsucuoa) pmeessetspedifufally,

produci n nat ed. bod rdln t 0, pa rap. or paragraph 2) above,
wher ei %"?QJ‘%F]&SGAG% Qﬂﬁéd (catiPRdD ”g?é??éf‘oa %%é‘% of 20 to 500 NUMR
i s used, and tEB@s&dbhitfls disabdety)eh&frabehinveRtisheeanird at ends of two
facing sides wth an adhesive havi ng an adhesive strength of 5 gicmto 500

gicmib order A ogthed fepradueicaadamanatednbody.adhecin, whilatwisdintheffaarri er

A and The f,r ng a
| am na({%ﬁeg%?flo cdo?’&gRE’Lt%’q %@;&/ﬁégnvee 6t Ehgﬁ%% té ttﬂ ﬁw%?’dgbtg\%ggy\l\h I’gl n
an adhastal€ollB hie |aigpdm @hdabdnd@@dofwéld@mwmmaﬁeadhesmmﬁaﬁ &Hpleed00, 000
nPA-S (25C) or less in the fprocess of applying a.roller fromthe top of the

objdectWhU)e beeng \Hﬁanjel%f\ll AYMaid RPRIN: nHieepicdned hlaraiaied sbegdypés cut
bod
and | L@Ht@(aé @u‘??amlr@tﬁahtﬁ;d’i@y%g Q[gorfgoc’dé'mﬁ oIk i@ %ﬁpﬂé&ﬁfrﬁﬂw ody

accor par agr aphs erein esive to
be apriheetdpao*f(hmeb;écltw be cﬂ@ﬁ/nﬂl@ﬂ@é@zﬁ%ﬁlﬁdalhgnddﬂgrrhnsted bodiesswhign of

1, 000, AS (25 | th f framth
top_ of NEnEIROBHEE: of Berlier AfdnFoRBIACGGonPe @K BEFHERCRRBLlP VRSt G ect o
to be Gyk; dtvdeift Jﬁé‘rﬂﬂ’@ét%dtob%' @@t an8)inTiHe ”@rhﬂ?ﬂe@f bddiedY G tife

| am nat ed body accor o any one of paragraphs 1) to 5) above, wherein
[t he aad@weys esreamﬂllyehlaratermqotmrmutbtmalm bendtthadaanna’teehbodielse used as a

i i hbos f th | di dth
et al ot |5 The AiSodial GiBeEihe 1Bl ol PERPHAPET BRIHOERD! B ng 1o
any onghb&fe, mhéwﬁwﬂi@ rél)ertug £DplRRIOKEM IR Hf Méeo@j@h,m Be dut vt tiesl i n

dots or Imearlel
elevation of the center of the object to be cut configured from the aligned

laminated bodies becomes greater than 10% of the thickness of four sides;

3) The method of producing a laminated body according to paragraph 1)
or paragraph 2) above, wherein a carrier A having proof stress or yield stress of
20 to 500 N/mm? is used, and the carrier A and the metal foil B are bonded at
ends of two facing sides with an adhesive having an adhesive strength of 5 g/cm
to 500 g/cm in order to produce a rectangular laminated body in which the
carrier A and the metal foil B alternately overlap;

4) The method of producing a laminated body according to any one of
paragraphs 1) to 3) above, wherein an adhesive to be applied and used for
bonding has a viscosity of 3,000,000 mPA+*S (25°C) or less in the process of
applying a roller from the top of the object to be cut and removing air existing
between the objects to be cut and in the laminated bodies;

5) The method of producing a laminated body according to any one of

paragraphs 1) to 3) above, wherein an adhesive to be applied and used for
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8) The method of producing a | am nated body according to any one of
paragraphs 1) to 7) above, wherein the position of applying the adhesive is
di sposed nore outward than a | anminated substrate nateri al PONPR1HPEReg
and/or core material to be subsequently bonded. 5 [0013] The present

i nvent b@ﬂdﬁfbj'hb'soé‘ahédoé?rfy%f 4e500,908 MER-3NRE°T) bansHircthd piycéss Wi ch a
carrier A and a netal foil B alternately overl ap, wherein proof stress or

yield §Dpl¥iégcﬁ relier rany tha top of the abdedio® e hHt anthdemQYin Al HSWGnd t he

net al f. Sd#ﬁ wi th an adhesive having
an ad_h bg (Rﬁ% ﬁo? ?09398 'gB@Qtl%Eﬂ: 8 % fectangul ar | am nat ed
body i a)whl ch zrheamentleasd bfaprddachm al lahtihatdd hbtgrawdoetiingoteeahgmnenoér ei n

proof stress or yield stress of th 20 to, 500 N mm?2, th
carri epaﬁ@%rr?cprlshi) epaabeye} eJPE‘eBEar eét'v%]h'gsa%‘f"qoq/\ﬁ??a‘&‘?'ﬂ&ns?@& Wi tGh

an adh?r?éd‘( %Oga;’r’é'ant% 56 u3ehe ¥ ?rrﬂté&r&:ﬂ‘cﬁﬂ%ea’?d%ﬁﬂbﬁﬁe?ﬁ%@@fﬂr boH¥ind he

| am nate according to paragraph above, wherein an adhesive having
a vi scdalset:;arr(i)éreamﬂtmaomemﬂﬁfsn(E;SC) or Iess after the Iapse of three

i nut f d; I

paragr 4dn 9) abBFeeHed o PRGN a paAAith godP A LREg Bopnd G So0
MPAS (%éggﬁﬁpriseqsﬁt@%l)%d\)ée WiRgteth Bhe thRsRR 1§ BPPREd fifi aBtaRp! likairiyon i s
used; 12)" The | am nated body according to any one of paragraphs 9) to 11)

above a\mderel n the adhesive is epoxy-based, acrylic, nethacryl ate-based,

body a8 L‘#é’.bﬁrg1??@%@*1%%@%‘63??%?ap'%h'é%f%%eBeﬁ?sf%aw%%&%?ﬁzﬁ%%ﬁ%
wher ei pardgraptisat ) ftoi 7) Bbovep witarpi theipositor afpappBingthé adhesive asuni num
foil, a nickel foll, a zinc foil, an iron foil, or a stainless foil, and

i ts thidisaased more quiwand than a lamingied substralesnaterigl o areRTey 29/%%y one
of par agr@pistePhl t@ bkHubsequently bonded.

[0013] The present invention additionally provides:
8) A rectangular laminated body in which a carrier A and a metal foil B
alternately overlap, wherein proof stress or yield stress of the carrier A is 20 to
500 N/mm2, and the carrier A and the metal foil B are bonded at ends of two
facing sides with an adhesive having an adhesive strength of 5 g/cm to 500
g/cm;
9) A rectangular laminated body in which a carrier A and a metal foil B
alternately overlap, wherein proof stress or yield stress of the carrier A is 20 to
500 N/mm?, and the carrier A and the metal foil B are bonded at ends of two
facing sides with an adhesive having an adhesive strength of 5 g/cm to 500 g/cm;
10) The laminated body according to paragraph 9) above, wherein an
adhesive having a viscosity of 3,000,000 mPA-S (25°C) or less after the lapse of
three minutes from application is used;
11) The laminated body according to paragraph 9) above, wherein an
adhesive having a viscosity of 1,000,000 mPA-S (25°C) or less after the lapse of
three minutes from application is used;
12) The laminated body according to any one of paragraphs 9) to 11)
above, wherein the adhesive is epoxy-based, acrylic, methacrylate-based,
silicon rubber-based, ceramic-based, or rubber-based;

13) The laminated body according to any one of paragraphs 9) to 12)
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above, wherein the same foil as the netal foil Bis used as the carrier A
15) The | am nated body according to any one of paragraphs 9) to 14) above,
wherein the adhesive is applied to a portion other than e used
as a printed circuit board of the netal foil B, and the gglﬁzgﬁmk&g?d

nmetal foil B are bonded at such portion; 16) The | ami nat ed body accor d| ng
to anybove, avhqrarragr@m@tabsmka is 5 ceppareoilwBegaInertalo ya@ie snalumingmp i ed

par agrapr iyRT0hEs 86t U kR toR RE LS FRSY BF IR RS BT e

i's di gpogdummre outward than a | am nated substrate material of a prepreg
and/or core material to be subsequently bonded. [Effect of the Inverstl on]
[ 0014]Te car rlihg laminatre dbady AAcqosdindoto @Ry Bnes%tpalrmr&mso%) tg

rect angiy vh?é?e’}‘?‘ir?@m%ﬂﬁjé’fduﬂa&’@h tétaf fil BSS u%q?ﬂgsi‘hér%ra‘ﬁl B

alternately overla erein roo stress or stress o? the carrier A
is 20 15 500 Wh"eﬁl’amlrﬁatednkiod%eamrrdlngr td\anydohbeohmaaagrfaphs B) doeldpnded

at end of t f aci sides with an, a eS|ve havi n adhes th of
5" g crARAYESOM Bfeu NeHEANCTHE. BoARIot than BT S0ret RATWAN TSI PE Cand.

peel i ggse%asaé ??j{rﬁgdpﬁf‘élﬂf g%%r&%?' {hé: mdtalfsli B, %hd Itﬁe'c%rﬂem lalne frie

provi a production net that is free fromwi nkl cracks and peeling
i n t heneatal foidid apsr boeded tsumbvportiosi;nce the misali gnrrent of the circuit

i || q ‘1 :
bl o 1) ecuod eTSE80 Pt e bl B BE e ERB RO R BR) Vel o
BRI EF d%%‘i@'vmér@‘h e EHEe@%\éYs'\ﬁpl?éh [(084& of fhdarly;l adn expl anatory di agram

of a conventional nethod cing a sheet copper foil which, after

settirly)a coppere faminated bedytagagrdingnéo csppenes of Iparagranived 9ofte 46)

G agr AR g inite £ pEdePRiGy 1od il I Hmoska RoRs BLANGHPTY

than a laminated substrate material of a prepreg and/or core material to be
subsequently bonded.
[Effect of the Invention]

[0014] The carrier-attached metal foil of the present invention is a
rectangular laminated body in which a carrier A and a metal foil B alternately
overlap, wherein proof stress or yield stress of the carrier A is 20 to 500 N/mm?,
and the carrier A and the metal foil B are bonded at ends of two facing sides with
an adhesive having an adhesive strength of 5 g/cm to 500 g/cm. Thus, the
worker's handling ability will improve, and peeling can also be performed easily.
In addition, it is possible to provide a production method that is free from
wrinkles, cracks and peeling in the air-vent process. Moreover, since the
misalignment of the circuit will not occur, the present invention yields a superior
effect of being able to reduce defective products and thereby improve the
production yield.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]
[Fig. 11 An explanatory diagram of a conventional method of producing a

sheet copper foil which, after setting a copper foil coil (bobbin), the copper foil is
wound off a prescribed length while sliding across a table.
[Fig. 2] An explanatory diagram showing that an air layer exists between the

7



PCT/J P2010/ 056154 al i gned sheet copper foils, and gradually presents an
appearance of a convex shape. [Fig. 3] An explanatory diagramfor
performing the air-vent operation each tine a prescribed o016 1%heet is
cut. [Fig. 4] A schematic diagram show ng the production process in the

pr eSG”bIrPHéG’EHé&I c@aﬁéraramexahar@ta@qul@eéemssaﬁvamaaaﬁbetdr avgengexaf t er
setting the copper foil and the carrier coil and respectively w nding off

t he sasbapan adhesive is applied to both ends in the feed direction and the

et andi B 1 6t A AR B A Abianf ¢ PEFSFRING PRCSETn dhereBproeath i

| ayer lﬁVnéWQtprEeeﬁBedgarﬁooﬁtbf eheat isaalted copper foil that is prepar ed by
| am nating a copper foil, a prepreg, a core material, and at%gpger f i
|

50r der, [Eﬂr@d"ﬂurAh%‘?hﬁ?mﬁUQIQ@QwHoﬁW'Qgcté‘rerP'@du,&t'gﬁdp@cﬁéﬁdﬂ rege Flg
6] An SR U ShadEhaRY! difg i 'shofif PeievheIe, tarrrgereertfrr@mﬁ?

process on a pre crr anount eet 1s'cu
schema’cbppd'r a‘grlaemdhthn rgartibe qmbehm:it mspentmedz;ssmnrdrmgre)fprtheeaamemvant| on;

specific , f s he o er foil and the_c i coi |
and thé‘rdgﬁrs V&'Sr%%(ﬁl%f é@@‘ ‘?eﬂ ﬁ%}%ﬁdﬁﬁ mangﬁlg?ypngearpﬁ gg%@e to
both ep ﬁr?rnfotrlhﬁrefﬁ%‘?egftéﬁﬁbhaédon the carrier and subsequently bonding the
copper he carrier foil. BEST MODE FOR CARRYlI NG QUT THE | NVENTI ON

0[0016] [Blgn&] al Ay, eaplanatosd diagrem tsheyeing @ sstetssiof afformirarthegavtainiasdm a

:5 diel I f d
- mpr egapPRG e i % nel R THoLE sATiSalaFreT YonbAP fat InEoRERA Y csi
pl ate, pgliaainaing @ copperdsrna prased, abtdre matgrfeand A chgsdr foll¢h oader
copper Or copper alloy foil having. electrrcal conductivity is bonded

bet weeﬁmﬁrfé"’ﬁrheérfﬂe@@' voonginga earmiftA padasaeial 0l Bs descri bed above is

gener al et enie [ YWgintcopper
foils 'J:'é ItrA-Igil(é g o %é&%ﬁg&,e'%gﬁjsﬁggﬁg prepre%tﬁ%h?ls |st

sreferr edotessisna flat tablayepresoaibéd &nbeant bbsheetrsdeutof al umi num  ni ckel ,
zinc or_the |like are sgnefines u ed in substi e for the .copper or copper
al | oy 1Bi9 7]buA %&&‘H“EHE iagrapesnq "Yr'nghtz‘efBrroéﬁ’&tt'RQ REREESS iR OPT %erﬂ?ckness
I s rouw éf?%@f gyz&&@er latrhg frrze,eceasé,afd.pan@fthelcta@r.eabehy

handl i ng t e pr copper Is perforned in the lay-up
pr ocesandwthiecafter rempentewé)clmngd l;mrgo@féﬁbe chameppeplying an| aiﬁermve & .bater e,

fine prepre ets dis sed all ar and a

r espec@Ngs | ﬁﬂt{?‘&mf Hﬁﬁ'?ﬁ@ qprhéhq S9N %rb éﬂf’?SﬂPeuﬁYl@W ‘@’EQ Eleggiﬁi’?%trr on of
oal ter n%@bﬁdQﬁgréa’:}-ﬁbﬁ%'ﬂ he copper foil, the prepreg, and the core naterial.
In particular, if the foregoing powder adheres to the copper foil, it wll

consi derably af fect the subsequent processes.
BEST MODE FOR CARRYING OUT THE INVENTION

[0016]
Generally, a printed circuit board is basically configured from a

15 dielectric material referred to as a “prepreg” that is obtained by impregnating
synthetic resin in a base material such as a synthetic resin plate, glass plate,
nonwoven glass fabric or paper. A sheet such as a copper or copper alloy foil
having electrical conductivity is bonded between the prepregs. A laminate that
is assembled as described above is generally referred to as a CCL (Copper

o) Clad Laminate) material. When copper foils are multi-layered on the CCL
material via the prepreg, this is referred to as a multilayer board. Other foils
made of aluminum, nickel, zinc or the like are sometimes used in substitute for
the copper or copper alloy foil, but such use is rare. In the foregoing case, the

foil thickness is roughly 5 to 200 pm.
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In the foregoing case, the prepreg powder that adhered to the S surface of
the copper foil wll nelt due to the tenperature and pressure during the
llam nation, and the area thereof will expand several hundregldshsefz"
exanpl e, the prepreg powder having a dianmeter of several ten mcrons wll
expand to 1 or nore after lamnation, and it is known to cause an open
ol00&Hor t ci r cdpenerdliyhéheqrarptionpfakiediately hardling deeuxrpreg grssthe

[ 0018] el i t JJHie : rOXl ly
sever S1ORRET 1Bl plrtdhact 1Y T Brhdels WO o Bl oo AR B ER o 1
t he Iaqopp:erpfcﬂlcmmaﬁbns% Hxlsrd,h‘me:Imepxdglepbﬁtders%eﬂsadispe?etbmﬂindmhrim a
carrier-attached copper, foil, it is vit at e, S surface,.is not exposed
ot neHl AECRRNSSIOT He fastensvenalel s AU 6 1a 0 QHEEeuon: ARy
is ne r [ L i he I ur. f the
ot o B ot e P B S T VLRI E e

di smantdrenyateréalat ilompasticslapaif dhé figraguenpdwddraadieatiestto theatappmrdoilhe

| am nat ed subst r at er, lamnation iis contrarily demanded of weak

af
adhesi'bWh&PRS r?ﬁlél AICE, e SHRPOMSIUPTPEPPSESt h easy peel ability in order
to perform thqnoffy dbicbiflyi 64d¢- tHe YrepRiP pRiddretnatadhbked Jot Yy & erabl e

that the bonding area is mninmal and the adhesive strength is |ow.
The prssgéage phikacopnendsil vellirvel dife to thetemperatuigyandoprraskira Huing i on

eont et A A8 REA A e SMal  El
weak ashfiply) thed peepreighpdwiferphaving A0diaheeteast. seveR028h\Wicrons will

conventional nethod of producing a sheet cop_g_er foil, as shown in Fig. 1,
af t er @RaNhp 1 HeMppparorEitee minating, @ggpeis KBPWN 19 ¢RRRIaBIaPEN OF

P STARAY SHEDR IR o PhpoRCante SusaBlin process, ) LT 51 ! "

apoos)s t he t abWlereoNer, itohperbdéen Icardirmeld thdthfiae poweer af dpgprolimately

PCT/ Pszeovleor/aPtSeGnlgﬁep%ggnée#gr%“ytahﬁqu\éetoias CSBSQF P&Fgf 488d>< tSBSnm?rl %r? ﬂweed '
lay-up process. Thus, as the characteristics that are demanded in a
carrier-attached copper foil, it is vital that the S surface is not exposed to the
atmosphere of the lay-up chamber in the lay-up process. Ideally, it is
necessary to adopt a configuration of bonding the entire surface of the carrier
and copper foil with strong adhesion.

[0019] Meanwhile, the dismantling operation of separating the SUS
intermediate plate and the laminated substrate after lamination is contrarily
demanded of weak adhesion between the carrier and copper foil with easy
peelability in order to perform the operation quickly. From this perspective, it is
preferable that the bonding area is minimal and the adhesive strength is low.

The present invention was devised after intense study to seek a
solution for the contradicting demands described above, and its object is to
provide a configuration of a carrier-attached copper foil bonded with extremely
weak adhesion and a method of producing the same.

[0020] With a conventional method of producing a sheet copper foil, as
shown in Fig. 1, after setting the copper foil coil, the copper foil is wound off a
prescribed length while sliding across a table.

A thin air layer is formed under the copper foil upon causing it to move

while sliding across the table. The copper foil is cut with a cutter at the
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A new copper foil and a carrier material are thereafter wound off, and the
carrier-attached copper foil is piled together as needed by repeating the
foregoi ng process. Here, an air |ayer exists between the RATGHEEO0XAKet
copper 5 foils, and the appearance of a convex shape as shown in Fig. 2

Wil gihasiHaht whapPer movensasispinded, ishdeeardrgrdd. ficult for the copper
foil to slide and the continuation of al |agnrrent becones i npossi bl e.

[0021] As a neadurew fe@pestiol pad acagiehpaiensl arf thatealier weemd ofhedBdi on i s
f [ j : t i T R is O

P hown ¢ GEfileBBnBaPESTses RAIE i€ MR, 1 RlefRCSl hdodeh by fepedifif 108 ' ©

r el eas ésrelgypimg psscaws.anderaldn afr layepkkists betwaen dhé giligded rstweted colpiplee

causi ng@it to rotate. The coqvex shape after alignnent. is_.thereb
5| at t eHetB: %t?%@pﬂﬁ?@éﬁn%ﬂi%@OBVGQe%’@p@aﬂS@@O i1 figd? Wi igiaéHéulétion
is als rapl i i i ) Fig.
21 o S 2pRRART PronsBELCRNDPH ddbdiEs GRMLAN 1B (19X cOpBEN o 15 Shak and¥kel F1 9
i nvent icontindatien of etlignmoyenthee capperimipoiskitded t he carrier coil and

tivel i_ndi ff the. , h i n Fi 4 . dhesi ve i.
FGBPAEd 1o bot RSehAtdsHrpiRbaBaHTA (a0 Bl ReR T He b Blre e gl e
carri ehetRirnedf @akhefigrf beprdiiRd ahiount dhehadhesio(g. t Thike prsedssase nmay

be inorganic-based, organic-based, synthetic-based, or the |ike.
OFi g. 5shewminekigl #nat ory di agram showing a state of formng the outernost

copper foil |ayer i er-at i IS
pr epared by |aﬁﬁa$f(ﬁ§ﬂ&e§@gﬁéﬁﬂ28fﬁ f‘sa%ddpe‘raéezg?je%r?&g&ggggf?%&{%r{egglqgt %ﬁ% a
copper rdfingf @ifollen o tes .aligmed shebsr wiileugdusingdndo notatec armtieecoAvard a
nmetal foil B, and the application ﬁosition of the adhesive is preferably

| ocat e@hpBa@ftsr 3igament isitherehe flatteaeds and dhe sbget GUHINGRBGSSSIFan é.e 5.
This i sl Si at | EEV. es| ale] iqgt o t he
e [ s e S i B S T e
5i s pl acettingipbpes area, the pressure will ;0be concentrated at that point
dependi ng on the thickness; there is a drawback |.n that the pressure . wl|
ndgozﬁ’é appl i edl']'-dﬂr ?f?eaépﬁsm%&g'ia@ﬁ@m Grﬂé‘ecRIBHEF{'?B;Hm&%S {rh@‘ec%’erﬁeé'lrt are
ther eaﬁﬁ\f‘ﬁfntl’&?ﬂn%ﬂ%? RtHEIRE! BSshderl Rnahines calriéh Beil agiPsespbstivapl e. A
thin air layer is formed under the copper foil upon causing it to nove

whi | e stindinggofidhesameaeas abown in Fig. 4, an adhesive is applied to both ends in

the feed direction and the copper foil and the carrier foil are thereafter bonded.
0 The adhesive to be used here may be inorganic-based, organic-based,
synthetic-based, or the like.

Fig. 5 is an explanatory diagram showing a state of forming the
outermost copper foil layer by hot pressing a carrier-attached copper foil that is
prepared by laminating a copper foil, a prepreg, a core material, and a copper

25 foil in order, and further mutually bonding a carrier A and a metal foil B, and the
application position of the adhesive is preferably located roughly 5 mm outside
the size of the prepreg as shown in Fig. 5. This is in consideration to prevent
the adhesive from being thrust into the compression area during lamination.

[0023] In other words, if the adhesive is placed in this area, the pressure will

30 be concentrated at that point depending on the thickness; there is a drawback in
that the pressure will not be applied on the other portions. The copper foil and
the carrier are thereafter wound off a prescribed length while sliding across the
table. A thin air layer is formed under the copper foil upon causing it to move

while sliding across the table.
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PCTLI P20101056154 The copper foil is cut with a cutter at the
nonment when the nove is suspended. A new copper foil and a carrier materi al
are thereafter wound off, and the carrier-attached coppe ihad il ed
t oget her as needed by repeating the foregoing process. 55{:@8%’:&&%0%6@% | ayer
exists between the aligned carrier and copper foil, and the appearance of a
convex shape ashahkoppef foiFigycub with B gutierual the appeant whemnséuemveyis | t

cont | rasPenrtest o niknEREPRAld8ho Y AL marERa alltnerk Audt idRrer; 1S |
har dengs the thirfersittdshed bepper fdiElk-pildriirdn60ap eleeted bywdpgedithd theed in a

convex shape and it is obvious that defects such as winkles wll occur in
t he | dATe@RINEPIEEBE®ss. [0025] Accordingly, the carrier-attached copper foil

"rga£ﬂbe al | anegh Llrabld: BREA BehbeeAtiesliyfiol atAEAERE LopRr foilBAR iR

agal nst the probllem”the arr-vent operatron is perfornmed each'time a
pLescréﬂmhrannanbfﬁaf csmmxb ishapet asTbh?]wpr areSig. i6 wiﬂiognadmall?y gapp@larAs .
shown in Fig. 6, the air between the eets. is eezed out _and r ase y
S oen i Canseemhy. | hbegomss SHTGHIL e B, CHelHERNE AP PBSt fab TReIde o

r ot at ; f i Wis thereby flattened, and

t he sﬁ%%dt %?@ﬁﬂg”%ﬁﬁ?ﬁ?@gn @%ﬁ%ﬁ%g@%%&l\?gt hel ess?/ when producing a
carri er - att acHéthe adbesiveoid hahdened ir ithisdstabe] thendadicatattaahesd deppei a a

L rivet, ult i c_wel ding, doubl e-sided adhesj ve ¢ the |ike,
L7 De tall VL el 68, B SPRVEK TP Gkt iy MO UEAL D deT T PoRUEl but 1 he

gener ag AR wif b¢BiraR-the lamination Pr6cégsason for this is that, pursuant to
the m sal i gnnent between the carrier and the copper foil upon pressing them

wiopRsla r ot ar y Aetdrdingindthaywestiengtieghedi eopper daié mustabeualigaeddatly t he

det ecr 2010t e, aifediects MaribaBi: ST o sihasu Blanstahelblop Ry tid et °
produciipgehbiopetation & pefdrmititt eaeRRBhe fDpre farititatl ahashinti of stdeathistomt. si des

are bonded and fixed via ultrasonic wel di_ng___or the like, the air-vent
pr ocesEhisProegas ieahawnintrigPat efs SRWAEATIG. Betherdipbetwaen dhe shieets s

Chy £ 78 {olfe a8 SRR TR TR0 LAY Biing o ol n B8 ST ST
t he shstedetswiitite aausingriy to ebtage. and squeezing out air, stress is
WPOEGbe subj ctne GORUFE ISP RRORSIGRTIRL 53 Uanrebyatiened b tn shpeboent
B GRE S ATy MR o
carrier-attached copper foil that is fixed and bonded at two sides via a swage,
rivet, ultrasonic welding, double-sided adhesive tape or the like, it is difficult to
vent air in the foregoing air-vent operation without the generation of wrinkles.
The reason for this is that, pursuant to the misalignment between the
carrier and the copper foil upon pressing them with a rotary roller and squeezing
out air, stress is accumulated at the fixed bond part to which no misalignment
will occur, and will be subject to defects such as wrinkles or cracks.
[0027] For example, even upon producing this carrier foil and copper foil
bonded body in which two sides are bonded and fixed via ultrasonic welding or
the like, the air-vent process is required as with Patent Document 5 described
above, but it is difficult to vent air without creating wrinkles.
The reason for this is that, pursuant to the misalignment between the
sheets upon pressing the sheets with a rotary roller and squeezing out air,
stress is accumulated at the fixed bond part to which no misalignment will occur,

and will be subject to defects such as wrinkles or cracks.

1"



| ay-up worker in the dismantling process, and if this adhesive is hardened
before venting air, the bonding will peel as described above pursuant to

t he $misalignment between the sheets during the air-vent, P@NP2Q19/055h

bondi ng does not peel, then defects such as winkles or cracks wll occur.

2%! Meanwhi | ¢hea§re%@ﬂW'h\PéhtFEﬁ4 %@bs%ﬁﬂ'ﬁ@élv@ wl?ﬁteﬁa’Ey P@ék‘a’ﬁﬂﬂy havidg
Pate Docunent 8, is relatively easy t a co ‘m&l\eto a strong
?ﬁvyle

carri eanv@dmﬁslvgmietrggth HSGghun ardess i 9rd@r HsaH@vua 2ot dpper

bet weelP P HR AT siodn (b, HEPRA g BRagesty 16 Bl Blpedfedls aEhsdy ' For)
i mredi defdre @éhBing salghthal banaeiy wiliqesieds deisafibetingbews Puesuast to ghel, it

wll not result in a convex shape as with a sheet copper foil, and air-vent
2i s gr aauaallgnm@at pebueaR the sbegts dHf'nQHBe@dbﬁéPt o6 if ”b%lbﬁ@dmg daes @Qét her .
.5 [00 T i s of producing a

| am na?gg h[ﬁg g{psp Wﬁégﬁ%@%gc?r\%a g?/lqu%g §§G§dhe5| ve strength of 500
g/[con9pr | ess aMbdmvhiiejgast slownda P atenh Doaum et Gy Rateat Do alnests7,.0dnd to

100 d the diff i bl y hi

190, 908, 88 £ I3 S St B ECESe  SBT A

|n ot hjiPRg iy, | MO8 HEAPTGINE iy 8sobIBARES WReR!T 8BBbEY 14l ivhlighsd vent ed
g

after the a heS| ve is hardened; the copper foil and the carrier wll peel
Odue t oferabgndgisegl wishla svongmoer, an air layer exists bghgeen éb@rallgmdeoam@n was

or ocucPRg GoAEEk Rl kbR s8R odands ) B aldl 8 sen BRI 0c1 i ng

i n t he HIWwew N binveotrssarr{€?08 ¥ldit git willi fotaresthiaAad convéaghapesdwwithda t he
production process in the present invention. After setti nqet he copper foil

and t heheat epepectil, andhaiy-vans is g§@@@@lmé€r%ﬁz\ﬁ6uﬁfaadﬁﬁut’tm afaogperdad an
adhesi I both ends in the feed direction on the carrier and

t he co})s%'edrgsP tbﬁ%ﬂﬁae carrier foil are V.1lsubsequently bonded as shown in
5Fi[go3oT. The present invention relates to a process of producing a laminated

body by applying an adhesive having an adhesive strength of 500 g/cm or less
and bonding two sides of a carrier with a thickness of 1 to 100 ym, and the
difficulty of the air-vent process is considerably higher in comparison to a case
of bonding a copper foil to a strong carrier.

0 In other words, from the perspective of adhesive strength, if air is
vented after the adhesive is hardened; the copper foil and the carrier will peel
due to easy peelability thereof.

The present invention was devised in view of this point, and its object
is to provide a method of producing a laminated body that is free from wrinkles,

5 cracks and peeling in the air-vent process.

[0031] Fig. 7 is a schematic diagram showing the production process in the
present invention. After setting the copper foil and the carrier coil, they are
respectively wound off thereafter, and an adhesive is applied to both ends in the
feed direction on the carrier and the copper foil and the carrier foil are

30 subsequently bonded as shown in Fig. 7.

The application position of the adhesive is preferably located roughly
5 mm outside the size of the prepreg, which aims to avoid the influence of the
thickness of the bond part. For example, if the bond part is provided to the

core material or the prepreg area, the bond part will be transferred to the
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The application position of the adhesive is preferably |located roughly 5 mm
outside the size of the prepreg, which ains to avoid the influence of the
thi ckness of the bond part. For exanple, if the bond parpct fobio¥dded to
the core material or the prepreg area, the bond part will be transferred to
the PCT/P201 0/ 056154 | am nated substrate surface. And the pressure wll
be conaematedesubsiratecaubane. pAnd the pressireswilh§epsedragd o 19Ut be

g . . .
char adtosid pafl i 3he B8 FTrocdRadu YA B RBBER T 1o RS RIE
coppyr foil amthd hdhesive tor baresddheesis ehavactedzelfinahpt ésisrhdrednegngt h

while sliding on the air | ayer _across the tabl r the,cut c er foil, cut
wi t h @ftar the aiE-veRk opsralie whéf%et ﬁepﬁﬁoefoﬂsagis%@naeenemaﬁ%%ﬁ@&ﬁfi?r f 0i |

and a g rrﬁc{i s Hgirﬁégﬁbe&fléﬂ%ﬂﬁm%tQ(@i@QWtﬁH Gir |%2€r oS Hd esplatérached
copper Toil Ts piled together as needed by repeating the foregoing process.
0 [ 003REHerteopaer &it, dudydth axduttes ab¢hemeomentwhlengihednose s suspeidedpper
foil, and the a reé{iﬁnce of a conve

, f h h in Fig. il
gr adud? INEY @Y ReCRUFE maﬁsﬁﬁgﬁsgﬁ@iﬁgﬁgr :‘Vg‘?‘l'rl'cngfEh\émngr%ent
i nventdQRel-Sit@cnead cBppelrodli & Spildierig@bthdrt dss n@efdfe:dClﬂiyt répéafifg g to

i.
escape, and the convex shape during the alignnment will be nore than double
conparfecegaingipocase of a sheet copper foil. 5 [0034] Subsequently, the

i r_hetween t sheet s. i,s. sguee nd _r a 2SS rall on the
Sobafed Sheet 4% 2t piryByaEPERES elhRehibEEd Rt cBF i AR Depkr el

"ai 1 - ey the apBé8rarfdd'6Fa lchavasiigripeca9bhbhe waFigl 6 wilt gracivedy cppesar. f oi |
has not hardened, the carrier and the copper foil wll slip and nutually

al | eviSingetihe earriesatiashedsegerrer fyjl ofithe msesent inyenting isarlpsed adWa he
.f,0j AN nce. t . i th th
obar i s e, RICGIRER: 1 ife e 7O bRE08 SnANE PARLR SHEPB U W N {1

gener adlignmeht will béInesreothaey dslislevédnpandd tm the cadé @fler sheetfcdpperfoicosity
of the adhesive is too hi gh, it will beconme difficult for thg cgérsiﬁ% and
1 9834opper f oiFuhspadanivatiae Aif betyveen hesheelstifesaeessd apf elfasey  the

carri mﬁaggsgﬁg GORARST &Qit{het aligres Qﬁ@étsdpﬁ Lot (A58 @RE GRragakn be

bonde ry roller after cancelling such stress, and the

gener atefemedf tomaisnkdies/eot”)cr dbdre, vdihte dbeuadhesive of theHeawriersaiéachest r ess
will arise in the adhesive between the.copper . foils due t.p t.he_,.

mi sal | GRSt Foil fiast REX pha/diefied rienearis e dar PRI bl sinang i n
obt ai Wﬁﬁt&él%ﬁé’_ﬁaté ?ﬁ@rst@s%e@ﬁoﬁ%gfe'&iﬁgabﬁt Phe IS Yri tBRNEAYrice WA the shear
stress/rate "of msalignnment' could beconme an appropriate index for the
gener atapperdbilwill witicesper! dureatskstress and once agaia be dandedwithe fraatatagy

e R RGBT RN 858 R OB, b, W BRI Gp B o
wrinkles or cracks will not occur.

[0035] Here, if the viscosity of the adhesive is too high, it will become difficult
for the carrier and the copper foil to slip and mutually alleviate the stress, or for
the carrier and the copper foil to once peel due to stress and once again be
bonded with the rotary roller after cancelling such stress, and the generation of
wrinkles or cracks will occur.

Here, shear stress will arise in the adhesive between the copper foils
due to the misalignment, and the present inventors considered that the viscosity
obtained from such shear stress and the rate of misalignment equals ‘shear
stress/rate of misalignment’ could become an appropriate index for the
generation of wrinkles or cracks.

As a result of repeating experiments, the present inventors discovered
that it is possible to reduce the generation of wrinkles and cracks if the viscosity
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of the adhesive at the point of air-vent is 3,000,000 nPAS (25C) or |ess.
Particularly, the viscosity of the adhesive is preferably 1,000,000 nPAS
(25C) or less in the case of normal netal foils or carri ef&GR018/0%5054
material. [0036]In fact, if there is a certain |evel of adhesion and

adhesi ¢ el 8aakSive aﬁftlﬁé_r%c%'lﬁf Hnbident N ¥0900500 YmPROS @ISFCYEHH |dss,

preferably as | ow as possible. Under normal’ circunstances, it would be nore
pr ef er &drticuladly, the vidoosityiafitheadieshen i pietaclylp 3C)00,000e98ASN@5°C) may

al so be the leyel equivalent to the viscosity of watgr or_.instance;

nael y O 155 bE e ERY of et el Fole SEREIs R A fimalddlal [ the

vigessii ty i s highact, fif ehdrerid aedertdinlle0el 8f ddhesRObRtadiegfe ateorprr foil
and carrier with a thickness exceeding 10 pmis used, the viscosity wll
5suf fi cafter hardeging.othe gETosix. wonsiy-vent iepsefefably psdovops mﬁ%glem or a

i ) : ) , . _ |
s used (e COPRThsidtices H WY b pilrb RS ERTRAENR voseBty S, oo
whi ch i1£),(3®0n'O[IiTE}I;’At-S (&5ﬁ|€_vMQf I!eesndfnat iiﬁaka)éﬁilw b@akml IIe\FeI [dlim%\?e]l@hg_tcb ithe Whﬁn
Gevi co VS ST Ses ot pSutoRG BN pRPFOOMEtEl SEviR (SERSretaone
adhesi ves are gfcﬁ‘ﬁ%w/y éWndWQHe\?MVi%FBEﬁWi% ﬂ?@rﬁkﬁfyabﬁ‘é?dmmﬁ?érﬁjﬁn%@ gfter

application. Since the viscosity I ncrease pursuant to the hardeni ng,
Oas a resnmhinafionmfind doppesefiodcamtgartier adtreai thickreessadkesediag hHY ipmg ia

(250)  bisbeedad e O ILSWTet B 105 QoBE00a AP AR AeBUE) of s endd aftor

per f or BoRombkEridlr IC& 88 niinaliee &F id8oFhér it arid cHRATET WRRG 8hektRess of 10
As a result of the above, the convex shape of the aligned sheets can be

fl at t e 05d€5$ yS ugad, the vispasitycwilt swificeribdleiss1 OH9, B0 conArydd Chor

Veanuhihee ABRILNGRET PRGIANG @y Supki FLBaid. (he adhesive is

prefera esigned in a ne hana solid line. [0038] The

spriesamt i nvent Toe tirabaviesn tair 8 ventedesftat 4 msllvzdionopbitie ddhdsivdatillivairy
produced by applyi ng an adhesive with easy peel abi|i t_éﬂat t w0 opposi ng
si des. dgPERAIE 1Y ithe jdedre M it dat usealis Reﬁgitmteﬁe%l BsPRR tor pRWE wil |

not ri toal hSRet s i i ; - i%qﬁ d
struct Er%(e:gHgsédglgg]e%ra\g\!ﬁgrgie%tghée@a@%@g{a\y hﬁﬂ%@t%aa%ﬁ |alte e v'v%m Bt e cgr rier
and coppedehed |after applicatéen.t Biricd sheisdscasty méll Snbstasst pufsward tatleei al |

O R etath6 b AL GE B 5 LRERS T SRR s hsdiace
rospeci fiiidsay & 30005000 mPA-S (25°C) or less, and preferably 1,000,000 mPA-S
(25°C) or less after three minutes is used. The adhesive is hardened after
performing the process of squeezing air out as described above.
As a result of the above, the convex shape of the aligned sheets can
be flattened easily, and the sheet cutting process can be continued.
5 Meanwhile, from the perspective of air elimination, the adhesive is preferably
designed in a dotted line rather than a solid line.
[0038] The present invention relates to a carrier-attached copper foil that is
produced by applying an adhesive with easy peelability at two opposing sides.
A characteristic of this feature is that the adhesive strength will not rise due to
30 the dispersion of the adhesive since a two-layered structure is adopted where
the adhesive is not applied between the carrier and copper foil at the area that is
used as the substrate (core material, or prepreg-area).
[0039] A carrier-attached copper foil configured to be bonded across its

entire surface is well known (Patent Document 9). The specification of this
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0

i}

PCTI J P2010/ 056154 Pat ent Document shows that the follow ng drawbacks occur
as a result of a bonding |ayer being provided to the entire surface. Due to
the rise in the |am nation tenperature, the dispersion ot the,fkAksEisgr and
copper foil is advanced with certainty. This is verified By tRe f5act t hat
the peeling strength is rising according to the |apse of the retention tine
i n t hPEeargPeeument whewsathait theofeliming Arrwbackyogcurtas 8 @sst 06 aassune
that, | .eal | : o] ] i e | th I Oty uant
to theddr}}dsfgai lﬁw)ﬁeﬁ%ﬁ%\é\@r e&n%czrtgt ﬂ%egr%%84§f&§€%ergu%stcgﬁé%aﬂég%i'?%eznce in

t hat tlhmication esmpetatthedtheopipperdion lof toaicagticednd cobeebfrilistadyanss] it s
entire surface (Patent _Docurj?_ant 9) is 0 configured fromthree, | ag_er s, and
the ardh(GeriHn J pmﬁ§§§_r\ée’i' e the faek thaf m?ep_faﬁm‘ﬂa?tf?ﬂ\gtsc@ ESHét eri al ,
or pr ) I g§n ' im&Y

conf G EFARIER thE, BRRD BFIRE (HEMONYIMEYl the TRFRPIE oFRAIS Ratent,

pr essubecwineht.noAcberdipgly] édsceasyntp absummanihadt inorealifyrthieeworkeres wads no

for th i t th.t i due,.to the di [ f th
adnos WY FTRAS e MG B AU BN b TR o SRR B R Ha Winesi ve s not

apphojed betveerhdrbeiCasd of AFdréiyPeh thalt! thdl chiteabRach&d Wi pPerPigpsur e
is applied during the lam nation (core material, or prepreg-area). This

poi nt danfiguradr ticther ibondedofacrdgs pte emiirei svdace oiPateov42asumeant!i)i &n,
anot her_effect, is that the corrosj,on_resistan Lied.t e er
forl | CarigTas im ke 'RFelo AR aF L S VARRE MB85LE it ArbBod BHREST o,
resi Sttﬁ@CI%.nhiﬁ?éﬁbn((%fr@rmhfériél,e@? fﬁ?@bré@-a’fréé) lid @hfighré@fﬂﬂﬂ't% ydres
surface. Since the corrosion resistance effect is retai ned even after the

peel i nYnee theebasieqosfigwiatien as differemé ascktmbondingnis also mied 4t ed
body Csﬁ{ieQe i@é&?}rg%ﬂoﬁﬁ%é% plied &‘6:‘1@ thB9ahfA{igh ! OﬂuWh%?,%%g&‘ié eyt
havi ng (0] \I\Bl’l’y abou f he oc@urrence 0) corrosi on. ntraril Y,

Wi th tdunosnrfoetha@taddackbd strppgth t@irisecoud itguhed it peistorhof diee aaibeshe i t s
entire surface (Patent Docunent, ?%qi si nce the copper surface is eﬁ%gﬁled to
ai r dUFNAR 3§ HYPBYEIeY TFEIHER is calersdonfre| thee adheslys IS nobrap

corros i r,oce i fiQr \% i i
COoccarRNaeRF iR TRrfioR aReEapPBY fOIf i Y. Rk Oy RIOR, s % Ptied o

| oad. did]thevdasination s{core nhaztepiagsenmt prepeg-aoea).s diblie pointss a
product_ produced wth a normal process as the copper foil, using a highly
reli aﬁ@@ﬁfﬁﬂ?ﬁ'q%\ﬁ 1ithﬁ Ere}?@é‘éi"ﬂ)\(é’téﬁr}er confirming the existence of pin
_h[t@bﬁﬁ- Wth the s@difibRl afbiRanedeSORPRat B! coRBSioaUFdstaAcBagRgeth acr oss
its entire surface 15 PCIT/J P2010/ 056154 (Patent Docunent 9), it Is not

possi the topper deil ¢gam beoinesintrisedo iA soppeuctoilr é8 generally subgetetala vy,
there are various .types of pi,n_hol.es, of, the, copper,.fQi i fra

sever 4o Con A EoTeHPE teder B Belfa R arubeht BYBRE D ot ARl A R ene

i nventdfifades algigcd othadepirodidn llsistaftbabffectrassrathpféd esiepoRpRr td |, it
is possible to discover pin holes by adopting conventional nethods such as

the nererlingef i camiernmesedat imiha Pessanttinyaniioghthadaminatgd Sody Gtthet r ant
tho oAt arotey AeREEM skl BheP e SAARTRE POt iholf Pty 16 WRHY V1T
about the occurrence of corrosion.
Contrarily, with the carrier-attached copper foil configured to be
bonded across its entire surface (Patent Document 9), since the copper surface
is exposed to air during the peeling process, corrosion will occur easily. Or a
new corrosion resistance process may be required for prevention of the
occurrence of corrosion, which is a drawback of increasing the process load.
[0042] Moreover, since the present invention is able to use a product
produced with a normal process as the copper foil, using a highly reliable
copper foil is possible after confirming the existence of pin holes. With the

carrier-attached copper foil configured to be bonded across its entire surface
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its entire surface (Patent Docunent 9), it is not possible to adopt the

| i ght transm ssion nethod or the penetration nethod due to its structure.
Since the pin holes can only be discovered after peeling THEPEHP/PIoEP4

mat eri al subsequent to the |am nation process, risk will be assumed by t hat

nuch. (patent DocJﬂﬁ@nﬂgxaﬂﬂﬁs’iﬁ@ﬁ p8Esibine t¢ defdtpih dles Yuestedtd strubgirer esent
invention are in the t and the consequential flexibility, and this

prevents forei Genafetlsr therer aeen @i §yRe IAidetd beleedh hiee ceRPEr dPiland
t h t |
e G Py, S5y B By G B s b, Wt o

foil. [R&4ptesbAt id\@ﬂéblnelfscablel E adapelal lailgh#;haehalslﬁunadymodbee@rcm@teu‘
i nvention rovi des favorahl e su rt for a thin i 1 100 pm
5and i sf%'ﬂ)l igig 80§§|brk¢ﬁ<atdésaqurrmnm 2 \%é’ afertng &8%3?&8"?'0’“&“??%? §¥¢Ype

carri e n?ethEHC&“S ficaly EQE’ed}mg@Tra'ﬁ%hﬁtted light with AbE orearpRmet@ntt hi s

isthat since t ecar lrer s rigrd the bonding i's perforned
in an easﬁ, lay dpest b produnhtrat passedoqxﬂmuatelquaiﬂyi teetmg er will

i nst ant aneousl e e nd the nder.goe efl ectiqgn ring the
AR nor s naV it H88 et iR PR Bed Hannt Tl SR Eag 1584 BohiBA 48
and forg GﬁtlF@tsttﬁfachgPété‘rﬁegobOﬁférﬂ@) G8As MABbYsibld tbSasobl @ed lighta
bel | ows effect a result of foreign matter such as dust and

_08r epr egramnml@s'ogemth@d iofi ¢he dednebeatiosemethed Ewspler its stnuckiig. t kdneartheer
|
cont s 38 pBLEAR R R e D5 ha e A R Py s B e

usi ng the ldmexatidreptddesst eisk willl be adbemdcm;ethal mbehnegat i ve pressure that
i s generated when the copper foil is war and is able to fol] ow the

copper foil Iitfl zg/dvantages of thq’ﬁég'ertm@té%\l“??@r'”é'ﬁ% PEBSR INYBNYIOR 8Re pe

handl e t [Yels powder
R R R
scarri effrofo getting gholuded depwesertheicaveet and the coppeatnikraszwdll ias redaceshe

bonded at t

and do88SANTS G TATEAAbt of BE ARG I bBLEY Far P TeEAbly detBrris =

carri erfreg(qg@qaggtﬁgm,pmq tﬁ@bbpbgmon s weakly bonded across its entire
surface is explained. Wien handling the carrier-attached copper foil,

oppoesiing ends éﬁ’r@ Flexibled carriest makenials thatdis aiseddin Hbeepraseat opyeation

carrier-attached c er fail this
varp werpvERSTEY PR sumrd ot OB e @ B BBR e B e
0Py t he tHE edlowiceffbet sstapakdibto AMRJidapge earesr withcutriekessesf 160 applored
between the copper foil/carrier material of such warped portion: that is,

if the MAger side |s the carrier and the outer side is the copper foil, the

carrier will b@r %tn & tﬁf%gsrgfa?] %ﬁec%tfrﬁeséam |tﬁ2ﬁgg\§§ﬂ§fd fiphénWht! be

subj ect to tenS| res since t ‘bet ween t he
copper Horidingrisl dehf@rnmrd lreanleagilywedxlabmd]anrfert kiee €bppes fkaeeld&anriee

et nbinco ot o St R ikl i A

45 gy g Y A gy < iy
foreign matter get sucked into the gap; namely, it is subject to a bellows effect.

[0045] As a result of foreign matter such as dust and prepreg powder getting
included between the copper foil and the carrier, dents and adhesion of
prepregs will occur on the surface of the multilayer board after lamination.

30 Meanwhile, the carrier of the present invention using the flexible thin foil will
adhere due to the negative pressure that is generated when the copper foil is
warped, and is able to follow the copper foil lithely.

Thus, the carrier and copper foil can be handled without peeling, and

foreign matter such as dust and prepreg powder will not get included between
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Meanwhi l e, the same will occur when four sides are bonded linearly in :0 a
surroundi ng manner. The center part will warp in a U shape as with the
foregoi ng case even at the sides that are 90 degrees rel t wo
sides to be handl ed, and consequently the bonding wll %E:”y%u ({5[3&(2

stress caused by the di fference between the inner and out er circunferences,
and f dhei groppert doil wahd |thstaarraerzaousqqpogdtngly\c|tbeeqbreaemta|Inven’aq?lmonsaj As a

result _of eat er| nts he pr.esen

hat | iahargcEiTad FuataRB TR thg SiEt Sy o epothe POraRBh oo
body ttaf opp ob@@dgdegtahw&ssd%t duirededmbretensealidgshape when handl ed by
hol ding the bo d sides. However, since the other portions are not bonded,

t 9846l r ess caus@desgmme, @i ﬁaérﬂearne@a@&dvé@mefe faihffeat aveslderbqnsded

ol r U &rguche Wi BABRRCR! SdoMinthe Wilen haRMAY Bk LhRGORREdPI! and

the c caused ence i n

ci r cungesarcies, tise bbeoeing eb)a@rabedmelcﬂ Qﬂﬂr9b6tha hbhesididraisedi eHeret #1e al
that is used in the present inventiaqn provides favorabl support for _the
thin f%verallawrieg-aétﬁv@qdocepp% Foil avill warmin @elophapesr) TheoReNabeesal of

forel RidRId e Wit RS Snte ek e QlertoropeBbAdelioball hd-diess

carrier. eover, I n order tate the confirmation of the
bondeobemsmisbytthe diffemreinee etiveranath eoiin niein & nodloowalteat csnodmsferenmmsealpplwd

trud t th d hi rts th
or kerbeiea S5 GoRges TodGa an FIRIRL BN Nee ST dRetgrn s isadl B tvo
bondeqnﬁbg%?de thd kRbric@andlthe chﬁek'%ﬁﬂa 5 tife E8BpEPTON, hmepeﬂrieragmnrwess in

the dismantling operation after | am nation, and yields the effect of
faci | i suhjeogta bempressive Istragscap@rf@ﬂmpper[fomwll bmwjenbtmwnSderS&mt ances,

th A and th al d

(BBrERg or ' squlrty Siies ibAdreiing e 5 ConPal (ERPRRLEABITR (1 15
convenwéak bohd, hetHirBees8 @xdeed8ahb i NeEIué atidHth, thes BUALaThANKE pekl a
rectangul ar shape is generall y used. I'n addition, fromthe

per speand \&ir endhtaraigmmatiert Wil fstanignscsisss get deeludell thespia. sifrredn t he

Car - e RS PSodh e Bl i Tad AR, SRS Y |

are muigaaddd byl trenedeprBie powargowilp asiekeat it dentet 9 thebstibstrate after
lamination.

Meanwhile, the same will occur when four sides are bonded linearly in
a surrounding manner. The center part will warp in a U shape as with the
foregoing case even at the sides that are 90 degrees relative to the two sides to
be handled, and consequently the bonding will peel due to the stress caused by
the difference between the inner and outer circumferences, and foreign matter
will instantaneously get included therein.

[0048] As a result of repeating these experiments, the present inventors
discovered that it is effective to bond two opposing sides. Specifically, a
bonded body that is bonded at two sides will deform in a U shape when handled
by holding the bonded sides. However, since the other portions are not
bonded, the stress caused by the difference between the inner and outer
circumferences will be canceled by the side slipping of the copper foil and the
carrier; that is, the stress caused by the difference in the circumferences is
thereby absorbed.

[0049] The flexible carrier material that is used in the present invention

provides favorable support for the thin foil, and is able to eliminate the inclusion
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[0051] Wth the carrier-attached netal foil of the present invention, a
preferred node is the netal foil B being a copper foil or a copper alloy
foil, and the carrier A being a copper foil, a copper al |RSIPHIPO6EI4 an
al um num foil. The carrier-attached netal foil of the present

; o ._ " - - iand th
i nven gﬁw@gﬁ%ﬁ@ﬁ@ém Bgl\fﬁa AR Sffact &smbhred td Berlgigfté/ﬁérca?\rléﬂ e

net al havi ng a ossy surface (S surface), an e respective
gl ossy surfaceMdreongr.linndnder dd facilitaleetheacantitnation wiitbe bandad siaes,

referged node of | am natjon. 0052 t he t.al ' .foil, a
(F:)opper E'%ﬁ’ p@rl?&npgteg% oiﬁhg%q##ﬁ%%?ﬁsapgu? %i@aﬁ’%g@é’r%%im?g‘g@%% |

f avor abbAveRidndeoid hadllingclrl sakigic, Thisosuppdrts thei wbelesr BpcprieBentinge may
al so be used. Simlarly, a foil of the same material as the netal foil B

5can besuskdvarkerfeormaholdig aidesnothes thasdhsrtwo bepged sides, agd dbpednal | oy
e ; . e & €9 fosLln.
t i cknalss e Ut 845,600 for Bk BLEAAG Bt friire dfenfarfifthg Speron el 2

t her mthexqransition, afnd Vieldetrad effect oBfdcilitddagrthbldismianbing bperatamge of
+10% -35% of the coefficient of ther expansion of .the carri.er, A
B8 quont | v Undet sl Beurgstantes: b, crareomnd e Feal FafR A o e

ci rcui ?oﬁﬁé’c?gg erédigréﬁl&lfafreé (bBIGHYE 0B qareeNS Wk LR tHiS €5 tRApe rigduce

defective products and I nprove the production yield. Generally, since the
Ocarri earditramy sohas foetgads itds|coBvanéentdoibaihsaidling Raing e magyubaetusa, deel ed

before th f plati t chi the |ike, th | strength
Cher eofOHErSBAPRIA 1EGABRIIEK ShARE SENCRUYARES: 1 oss. worcover, the

peeling surface, izddigsh  frbhy thEepdapedaiy ¢ff hahelisdrini e PHiliyd prdceswt al
foil B, and the residue of the other material will require a ventlnﬂ

pr oces desiiabbopnartdde fidke waerier Arand opecyds Lfitheyretatdod Fhpre susteally and
must be,.avoqided., [0 b S fter _sete| r d
subj ec I'ﬁéggbﬁgrt@sggﬁcﬁk %léh)ég)é)létrvigﬁ)p[r)Egégﬁlgegldtggn%fe{r% S?E‘@é{;{ng %?de;st@%r eto

5producendtaf foir Bl aneemusudlist akigeed NoThetfbedgaing Seledtemn Wi alsof arbitrany. nor e
| ayers can be generally produced with a ?itm'_l ar ﬁqrocess by j ncreasing the
9\4 tal foil of the

BQRber of |aye i”@)f thenecarigeatiaghed «oe RGN Y& pl 2t e
prepar ??e%?{t—%?ﬁ%déjf'sdﬂ%bﬁﬁ?al%ﬂ%i . %05% %il%@&'&%})p@*’ ah8§!fb19arad
ng e copp a y

separ at’i carrier an er foitT, subsequent ormng a circuit
vi a t h¢helatiiegAhreieg ascepurdoile aotdppermalloyeod, oSiancaluntisuentdil e sur f ace of

the netal foil i's supporte ith the,_.b5carrjer A the netal. foil S

conpl etely free"6f WT'EE‘P&?CSG i rﬂ'@etlarluefc_?'gn‘?aﬁlathaorp.resf6€5'_5']veph°ﬁd(¥ﬁ|&,§n, i f
108 COPPRINMoRY B8VANTaYedsas ATebhit RfHd arfer@NdaRA@PIRY nictal$6id Bidpdthe

nmetal foil B, the |Iinéar expansion coefficient will basically be the sane

| evel &svirgacglosey susfaceakS ishisfasensand tbatresaestivalglossy surfaapstheite and
T i L A R
tdaspeby i nprovad e measdystliBm ¥oeper kINRatEshdroalkasksl, @indush agurainum
conventf(l)icl)naarle %Ap\)ci:éal examples and most favorable, but foils of nickel, zinc, iron,
15 stainless and the like may also be used. Similarly, a foil of the same material
as the metal foil B can be used as the carrier A. In the case of a copper foil, a
copper alloy foil, or an aluminum foil, an electrolytic foil or a rolled foil with a
thickness of 5 to 120 uym can be used.
[0053] Moreover, the coefficient of thermal expansion of the metal foil B is
30 desirable within the range of +10%, -35% of the coefficient of thermal expansion
of the carrier A. Consequently, it is possible to effectively prevent the
misalignment of the circuit caused by the difference in thermal expansion, and
thereby reduce defective products and improve the production yield.

Generally, since the carrier A and the metal foil B are mechanically
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It should be easy to understand that the advantages in the structure of the
present invention are not affected by the material or thickness of the
netal foil B and the carrier A ;5Meanwhile, if the sane i t he copper
alloy foil is used as the carrier, there is no need to alptcgbh??@??%“epeat

t he process of |amnation so that the Msurface of the copper foil is on

t op orpedled\bsfareaite procasst bt phatingyr etetinger dheelikte,oftheapeel istriength t he

rker; ation is .yiel ded. posej anpl es], i oThe ,Exanpl es of the
or esenteraBEIR feRray TGl mPReahd Al oo e Breb <P e sent ed
for fagidfacéatis d@sirapluisebsladdhner ehe dagrienNAeavid e MBI 6l B, dEMd on i s
not limted to the Exanples. The present invention should be conprehended

f r om t1R8i¢ e af thaeriher daatariadeuilli ieauive 8l anindpoeens hareaf Iagdeﬁwﬁegzal
! : . ! PAES | Cho
st 5 B SaliRaEEss b dohe KBnRHRRIEL, S0 MGG 8 BRI, .2 Corar at i ve

[eocapl es are alkis oegenved therearfieeciseonin 4 hhbheprsgd amed | sobpict t ke

Exanpl es. POOS_?}~| (Bondi ng process in the Exanples) Cenerally, since the
adhesi SAINPregyeNtPolsing 3l ¢ prerariged tenraratyre andqessvee e KpELFEA and

har de%%r-lé%é{f; SubSHLE. Pﬂokggtg%&%b%tt@?g?r\ﬂitﬁoﬂo%i S’Q’mé)l% }M(}Lé:r LA be

vi scosity change Is m ni mal ore an ter the applicat was used for
t he prgémneratlyrprodyastneith ansintikar garotess bglinbressiong tis¢ authabber sfolayeroof af t er
the testi.n s nmeasured with a shear apparatus, and it has been confirned
t hat t%@r'@ﬂﬁ\ﬁam §@"€cosity change. Moreover, since it is difficult to

directly O nmeappse|drhiPalbdCpritby g?%géu% a&élea{ay&iﬁéhtaso%rbéﬁahd%f ogess,

the viscosity of the adhesive an e tenporal change were neasured in
advanceomalatedherogiust dyi pgelimg tdnd adhacting Hee cestienanddcopsedfah ank ti ne

Lo ARl HPina e ot i BERRL B 8lary 5Tng Rebied LM "
which the pol ySricezeid @hthdedigcofoft e PRLIAIEGIIMBE BY isabpbhtedi (Wit & -
carrier A, the metal foil was completely free of wrinkles during the lamination.
[0055] In addition, if a copper alloy foil is used as the carrier A and copper is
used as the metal foil B, the linear expansion coefficient will basically be the
same level as the copper foil as the constituent material of the substrate and the
polymerized prepreg. Thus, the misalignment of the circuit will not occur.
Accordingly, it was possible to reduce defective products and thereby improve
the production yield compared to cases of using a conventional CAC.

It should be easy to understand that the advantages in the structure of
the present invention are not affected by the material or thickness of the metal
foil B and the carrier A.

Meanwhile, if the same foil as the copper alloy foil is used as the
carrier, there is no need to alternately repeat the process of lamination so that
the M surface of the copper foil is on top or the M surface is at the bottom, and
the effect of alleviating the worker’s operation is yielded.

[0056][Examples]

The Examples of the present invention are now explained. Note that
these Examples are presented for facilitating the understanding of the invention,
and this invention is not limited to the Examples. The present invention should
be comprehended from the requirements described in the claims and the overall
technical concept that is described in the supporting specification, and the
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The adhesi ve was applied using a cylinder-type di spenser to achieve a

t hi ckness of 0.1 ng/cnR. Air-vent was perforned five seconds after the
adhesi ve was applied. Here, air-vent was perforned by rotRITIRZP1AOPEE pi pe
of 50 mt at a noving speed of 10 Cn sec and at a pressure of 50 gf/Cm

car i oPraseniBriibn, govers all of 4fe SRAUET | Chipeliafe RAMMPIE B Bisocs

t her et pregentadiastormedtion WithitbeCGSdFﬂanﬂiorﬂoﬂﬂ{e E@ammes 000, 000 nPA. S was

used, and applied at an aEEK) tion width of 3 mmat both facing ends while
IRW0REI HBOHNG REOGRFS Inthenk: ?&)a bobbi n. The adhesi ve was appli ed

| i nearly. e a UM elsOafteF it t O
whi ch the adhegevngr\?\;g sfﬁ%b {(ff%he%\mz?.ﬁlcaag%;wagfugu?r om a bo?)b?n t he

50bt ai nadhbammlatanbltmblqnd\mrdem)e@qawrstdoynei&r catibeation steadiandselutinriies wer e

| | d f

St O e e viasik ABReRD8 hiimel BEEB BrisL8r el ¢ RSB Iar WL ¢ ce
fromt kg gan %réﬁm%rgfewmmatﬁﬁ andefd, &%@ScdﬂﬁrbtlbhestéhaéﬂﬁIs'bMJtilﬁ'l agter
2,000, 000 to 3, 000, 000 When the viscosity was 5, 000, 000

MPAS, ¥né igsting ovesimeasuied Wib a afieqatarpasatis, Rchitehasiaen genfirmed
0059 f
LOPePLARPIRlE he g isrositsadEh T i 8blaf e AW HEA B BBy

ot her et eed¥uraditesviseosity ofahei sdlossivy infth80AIr-0eat oo S€s,0be w@éegty\mﬁ used,

and applied at an application width of 3 nm The ad eS| app| i,ed
| i near tRe adhesiye the deMRsal Ganger Wierermeapye r&%éﬂ% as

Exanpl @lsjcosng of the ad%é%‘i\?e% E&ihafsd B3 e&r?)‘?l l‘l‘\‘éolﬁ’ﬁr’é ffr8|'n| |t§‘%¥>$l|&5‘ﬂ|6‘n

bondi elnastatetha IS Tree fromthe generation of
wri nkl es and cﬁ'aekadlmsf.lhetthat wiascussd in thza fallo800g HGMPIeE0B, DOYlioPAnS,

whi ch h | h le 1 h
ot | ol iBROEbLIE AGNSER, 88, usthY aoheshigs, TiiEn (HioralvBehratisn;

sWas 2, Qggré’@%f'?ﬁé\'p%lerél‘Hkét@ﬁapfscéiffe?énﬁ”d the | aninated body becane
defectiv Accordingly, it has been confirmed that it is

necessary to adhesadhésiveiwapseppliediusing axeindierdype dizperpinriterredpeadi ng

o al o TiRkpEYs WroTg MGREE ARy WHS Rerihe RV, SREORBG afler the, ¢ 5
pm was a%@@nﬁ;swfabfaﬁplldd t HéR, Qﬂﬁdedt waerpirfornfed blremdtirgy ads/@pppeé ed

i nearly at an application width of 3 nm The process from ?ondl ng to
rol | er S00apP iad & Mevingspread of i Cayses ARs at a_pressure of 50 gf/Cm

:0[0058] (Example 1)

An aluminum foil of 40 um was used as the carrier A, and a copper foil
of 35 um was used as the foil to be bonded thereto. An adhesive with a
viscosity of 2,000,000 to 3,000,000 mPA-S was used, and applied at an
application width of 3 mm at both facing ends while winding off the carrier A

5 from a bobbin. The adhesive was applied linearly.

The metal foil B was laid on and bonded to a side to which the
adhesive was applied while being wound off from a bobbin, the obtained
laminated body was subsequently cut, the cut laminated bodies were aligned,
and a roller was applied from the top of an object to be cut (air-vent).

30 Consequently, bonding was possible in a state that is free from the
generation of wrinkles and cracks with the viscosity being 2,000,000 to
3,000,000 mPA-S.

When the viscosity was 5,000,000 mPA-S, wrinkles occurred and the

taminated body became defective.
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In the foregoing case, since the copper foil was even thinner than Exanple
2, bonding was possible in a state that is free fromthe generati on of

wri nkl es and cracks with the viscosity being 8000 to 100@8BMHorssYen

t hough some |enticulation could be observed. Meanwhi | e, when the
viscosity was 1,500,000 nPA-S, winkles occurred and the | am nated body

[958 hne(Rrarapta 2b Accordingly, in this case also, it has been

5
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confired thatal bidRifdfi S378F Y 2yfinAhd!akel B WeSEARG A, And d2opgdBPRIVE 10

be applied depending on ness of the carr Mbosi |
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of 3 'W?dtﬁ*&$3' @Rgt hTAb drPes?‘Pé)w Ctgéﬁ%%ﬁnnééﬂ wefie HoBBEs Aot bondiny er val
was 30 mm The pr ocess rom21 P2010/ 05 154 bonding to roller

appl i datnodinrmllcahoealm tah,e Eamepbe Example 1. In the foregoing case

al so, since the co t hi th 2

possible in ar@f‘ Ph%ﬁm% %@%E@W?ﬁ@ngé’ﬁé‘? 3‘55 Ery? gﬁl'e "Yﬂﬂ@gi% cracks
with tlheavét%‘ié’sﬂhtail igefreg #BAP the é@ﬂ@rdtmsofanﬁﬁkmough S1eBks! @fithi e at i on
coul d be observed Mea e, when the viscosity was 1,200, 000

nPAS, wscmmnebemgc&ee@@Oawdg@th,@qoammsewmwys Beenne that csmader than

Accor i,n _thi , f hat it is necessar
to adf%’é"gmh%1VP§88%P§98§fSaqfﬁ§ I%rhtﬁ]%@?ﬁgn (g?)%p?o g gependi ng on the d
material and tNesknesie, olvhehe thar Visoshy I\AMEJSQ'BOBLOGXPPMRAAI LwrhKI€962]
The carrier-attached metal foil of the present invention is a rectangul ar

{/\ﬁm na@@dﬂb@??nﬁﬁhﬁh@éfﬂnét%bp%rbe&amdéf%ﬂ@ foil B alternately overlap,
erein pr
and tlhe (F:)a$$| eRF&(A Q&P’he ne glge ?n@f méd onc}egeﬁeéeé srngt?d\AggEt%m

are at en aci ng
si des \vvst‘,d‘is@ﬁoaﬂlieadhesh@\monlge appliededtspending enmgtie oiatérial and tlick0esg/ cm
Thus, the worker' s handling ability will inprove, and peeling can al so be
perfor‘hfe'iﬂ‘ee%%"lef In addition, it is possible to provide a

[6’666?“%] gf’e“@f)d that is free fromwi nkI es, cracks and peeling in the
air ve ces
An aluminum foil of 18 um was used as the carrier A, and a copper foil

of 5 ym was used as the foil to be bonded thereto. An adhesive was applied
linearly at an application width of 3 mm. The process from bonding to roller
application was the same as Example 1.

In the foregoing case, since the copper foil was even thinner than
Example 2, bonding was possible in a state that is free from the generation of
wrinkles and cracks with the viscosity being 8000 to 10000 mPA-S, even though
some lenticulation could be observed.

Meanwhile, when the viscosity was 1,500,000 mPA-S, wrinkles
occurred and the laminated body became defective.

Accordingly, in this case also, it has been confirmed that it is
necessary to adjust the viscosity of the adhesive to be applied depending on the
material and thickness of the carrier A.

[0061] (Example 4)

An aluminum foil of 18 ym was used as the carrier A, and a copper foil
of 5 um was used as the foil to be bonded thereto. An adhesive was applied in
a dotted line (broken line) at an application width of 3 mm. The length of the

applied broken line was 10 mm, and its interval was 30 mm. The process from
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Mor eover, since the msalignnent of the circuit wll not occur, the present
invention yields a superior effect of being able to reduce defective
products and thereby inprove the production yield. ;5Si gn?dVE&HPOF¥AYant ages
are yielded by the | am nated body as the carrier-attached netal foi

obt ai ngRndind'td helldr fsSIation#AakitAB, samiE aMERarhpme nat ed body is
particularly effective to produce a printed circuit board. PCWMP2010/ 056154
CLAI MB | . A net hbtheforegeing rage alsarfineg it eerper ilavas evenrhinmegithanng of f

. : bi . . % £ ol o,
her eof aghie: £ bRaftes MBI A 5S8R Jfed folEhe RReRuER ST
adhesi wainass ap@ credkshwitie theiviscositynskeintf1Jo®to §000hPA-St beenlthaugled

| am nat ed body. is subsequently cut, the cut |am nated bodies are aligned, a
5rol | er sp&fspiticedationgruitbbe ghsorvad: obj ect to be cut configured fromthe

al i gned | am najgeladies when. 1he Leyal g’ 11dtm 8801 BipAls ! MAgRpeet to

be cut becones o 'vent air ex1 st'i ng between the objects to be cut
and i notcharrednamdtleel ldrothated oty béeamdhdefevtivé.s eventual | y hardened to

nmut ual Iy bond the | am nat ed podi es. . _The net hod of pr.oducin .] am nat ed
body ackor di ng ACGORTBNE 111 G waver rSe.oft s SarppiocBaEdTAG 1 05 of
the Obln%fébséégb&') SdfusMifd visee sy ¥f aké aanhekiviee KeBpBlie@debendily BAth&0 be
cut configured fromthe aligned | am nated bodi es becones greater than 10%
0of the mateciahapd thickness fi thescarrigr Athe net hod of producing a | ami nat ed
body according to claim1 or claim2, wherein a carrier A having proof
stress or yield stress of 20 to 500 Vm?® is used, and the carrier A and

the netal foil B are bondegh\RUSARIALAPPMCABHLITY sides with an adhesive
havi ng an adhesive strength of 5 g/cmto 500 g/cmin order to produce a
rl@8%4dngul ar 1 ami nated body in which the carrier A and the netal foil B

al ternately ov@heapmarriér-attaheet hadtglf foi odacting présuntnaheshtimelyisicgor di ng
to any one of clains 1 to 3, wherein an adhesive to be applied and used for
Spondi ngeriaeonlan Beeigatgd dody, mowhiep anearisr Az0d armetal foil B talterpatRi¥ss of
appl yi 0 : e J : t i ng air
o st1 waepaPhRrefprddiiRediorl PRIEHIERE SPME Rt R 204g b NI 29 21
met hod aoid theashirciend and &g nedtadfdiloBlareboodddred emu savfytwanfacirig sideswith to 3,

wherein an adhesive to be applied and e or, bondi has a yiscosjity of
006, Go0asBas RS hSEN.n | STEYiNe (ENaID s WETaBbI Nt aTa: olf s, 1887 Fom
the to 1 186t ki : L i } ISk i

by ect kel ShARIRE aifDRIFpIYe, BATDOCIBGR AN BEb e e e i ng

0a | ami nat ed bolly addittonli ihgs tposaible dneprovidd aiproductios, metterdthat] ishfsee
an area to be used as a

adhesi Iﬁed i s.a\{igl ied %t acﬁort'.on.oitther .t ha
printe MR MY S BodAF AN hBeHET AN '6? PI'e’q rPFBSﬁEan the carrier A
Moreover, since the misalignment of the circuit will not occur, the
present invention yields a superior effect of being able to reduce defective
products and thereby improve the production yield.
!5 Significant advantages are yielded by the laminated body as the
carrier-attached metal foil obtained with the present invention, and this

laminated body is particularly effective to produce a printed circuit board.
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23 PCT/J P2010/ 056154 and the netal foil B. 7. The nethod of producing a
| am nat ed body according to any one of clains 1 to 6, wherein the adhesive

is applied in dots or linearly.

body according to any one of o clainms 1 to 7, wherein the position of
appl ying the adhesive is disposed nore outward than a | am nated substrate
material of a prepreg and/or core &hfMSal to be subsequently bonded.
rectangul ar | am nated body in which a carrier A and a netal foil B

alternately overl ap,

8. The met hod of producipeg“@zollm%t ed

9. A

wherein proof stress or yield stress of the carrier A

is 20 1.0 0500 ANhmehodasfchroaeicirey bilemikateadoddnyg wrérdinf @hile Bviatidoffaed at

ends of two f

/ cm tPT566
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| apse o

three mnutes fromapplication 1s use he lam na

cing sides with an adhesive having an adhesive strength of 5
Ry a Debbimecan aghesivel inaapliad derkpigfacng eads erapkrai n an
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wher eietids FHILEHIERL kS bBRUBERIRRSed HTH thé aliﬁﬁbﬁgﬁwﬁﬁ‘e@'mﬁﬁgggﬁ’th?n
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he | am nat

accor dhegeteyatiop ohéhefcanitar d thet objezt tehkeetut becomes high to vent air

existing between the objects to be cut and in the laminated bodies, and the
adhesive is eventually hardened to mutually bond the laminated bodies.

2. The method of producing a laminated body according to claim 1,
wherein the roller is applied from the top of the object to be cut when the
elevation of the center of the object to be cut configured from the aligned
laminated bodies becomes greater than 10% of the thickness of four sides.

3. The method of producing a laminated body according to claim 1 or
claim 2, wherein a carrier A having proof stress or yield stress of 20 to 500
N/mm? is used, and the carrier A and the metal foil B are bonded at ends of two
facing sides with an adhesive having an adhesive strength of 5 g/cm to 500
g/cm in order to produce a rectangular laminated body in which the carrier A and
the metal foil B alternately overlap.

4. The method of producing a laminated body according to any one of
claims 1 to 3, wherein an adhesive to be applied and used for bonding has a
viscosity of 3,000,000 mPA+S (25°C) or less in the process of applying a roller
from the top of the object to be cut and removing air existing between the
objects to be cut and in the laminated bodies.

5. The method of producing a laminated body according to any one of
claims 1 to 3, wherein an adhesive to be applied and used for bonding has a
viscosity of 1,000,000 mPA+S (25°C) or less in the process of applying a roller
from the top of the object to be cut and removing air existing between the
objects to be cut and in the laminated bodies.

6. The method of producing a laminated body according to any one of
claims 1 to 5, wherein [the adhesive] is applied at a portion other than an area to

be used as a printed circuit board of the metal foil B for bonding the carrier A

23



5

the metal foil Bis a copper foil, a copper alloy foil, an alum numfoil,
nickel foil, a zinc foil, aniron foil, or a stainless foil, and its

thickness is 1 to 100 pm 14. The | ami nated body acdéoMBROMYO®H4any one
of claine 9 to 13, wherein ;5the sane foil as the netal foil B is used as

the caghli®henetal Foil BNE | ani nat ed body according to any one of clains 9 to
14, wherein the adhesive is applied to a portion other than an area to be
used ag. a prl nTbe roethad Df kmaducmfg aHamieated body agcosdingt weavuranepPf A and

t he rret n r nat ed bod
accor dF { L‘h? 8’#&%&1 ﬁée%n\}%ns%%pﬁlmﬁgpeqo]ntgﬂg é’L@/nu ve is app?ll ed in
dots o, | l nearTMe méthodl b¢ dr@dhamgeé |aafiyateccbody regcoediagytooary afnecbéi ms 9

to 16, wherein the position of applying the adhesive is disposed nore
out war @laimant éOI7an\IVﬁ9E%G tQQbBW'HP@ %@%P'VH]Q e adpespreels disaPrsed dBPEe

mat eri gl & P ah P RGAHRREL S UBINAEE material of a prepreg and/or core material to

be subsequently bonded.

9. A rectangular laminated body in which a carrier A and a metal foil B
alternately overlap, wherein proof stress or yield stress of the carrier Ais 20 to
500 N/mm?, and the carrier A and the metal foil B are bonded at ends of two
facing sides with an adhesive having an adhesive strength of 5 g/cm to 500 g/cm.
10. The laminated body according to claim 9, wherein an adhesive having
a viscosity of 3,000,000 mPA-S (25°C) or less after the lapse of three minutes
from application is used.

11. The laminated body according to claim 9, wherein an adhesive having
a viscosity of 1,000,000 mPA+S (25°C) or less after the lapse of three minutes
from application is used.

12. The laminated body according to any one of claims 9 to 11, wherein
the adhesive is epoxy-based, acrylic, methacrylate-based, silicon rubber-based,
ceramic-based, or rubber-based.

13. The laminated body according to any one of claims 9 to 12, wherein
the metal foil B is a copper foil, a copper alloy foil, an aluminum foil, a nickel foil,
a zinc foil, an iron foil, or a stainless foil, and its thickness is 1 to 100 ym.

14. The laminated body according to any one of claims 9 to 13, wherein
the same foil as the metal foil B is used as the carrier A.

15. The laminated body according to any one of claims 9 to 14, wherein
the adhesive is applied to a portion other than an area to be used as a printed
circuit board of the metal foil B, and the carrier A and the metal foil B are bonded
at such portion.

16. The laminated body according to any one of claims 9 to 15, wherein
the adhesive is applied in dots or linearly.

17. The laminated body according to any one of claims 9 to 16, wherein
the position of applying the adhesive is disposed more outward than a laminated

substrate material of a prepreg and/or core material to be subsequently bonded.
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