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The present invention relates to a lamnate for flexible wiring in which
copper plating is entirely or locally applied on a copper foil that is

cl added on an insulating resin substrate, and particularly to a | am nate
for flexible wiring, which has high bengability and enabfb@p/melfgggmgl on
of fine patterns, namely, high dense patterns of wiring. 10 BACKGROUND ART
[ 0002] Wth the devel opment of mniaturization and integration

t echnol ogi es of surface nounted conponents such as sem conductor devices
and various electronic chip conmponents, further fine patterning of wiring
and bendability of the | am nate have recently been denmanded for a printed
W ring board which is pr oceiMNﬁﬁrT(ETFDer@(éLﬁ)WlRNQl bl e wiring, on which
t hese surface nmounted conponents are nounted. [0003]A printed wiring board
including an organic matter as a base material is roughly classified into a
hard copper clad lamnate (rigid) including glass epoxy and paper phenol
substgoaties as constituent materi alECHMEGAL FIEERI bl e copper clad | am nate

i ncluding a polyimde or polyester substrate as a constituent nmaterial, and
a copper foil is mainly used as a conductive material of the printed wiring
bodard. The coppdhef pidsent imlemsionfrietades o ca damelate tfoolflgkibte edpygein fwdiich and a

roll ed copper fo 25de on,its production ne
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pl ace wherpattatdd dfdvikiig.novabl e portions is required such as a head portion
of a printer, and a drive section in a hard disk, and bending is repeated
mld i ons of tlrres or nore. Wth the progress of mniaturization and

increase in |level of devices in BROKNGROENIARTEqUI renents for bendability

have [cl))oeoglorre nore stringent. 2PC1702011/059485

With the development of miniaturization and integration technologies of
surface mounted components such as semiconductor devices and various

15 electronic chip components, further fine patterning of wiring and bendability of the
laminate have recently been demanded for a printed wiring board which is
processed from laminate for flexible wiring, on which these surface mounted
components are mounted.

[0003] A printed wiring board including an organic matter as a base material is

20 roughly classified into a hard copper clad laminate (rigid) including glass epoxy and
paper phenol substrates as constituent materials, and a flexible copper clad
laminate including a polyimide or polyester substrate as a constituent material, and
a copper foil is mainly used as a conductive material of the printed wiring board.
The copper foil is classified into an electrolytic copper foil and a rolled copper foil

25 depending on its production method.

[0004] The above flexible printed circuit board (FPC) is formed by laminating a
copper foil to a resin substrate, followed by integration with an adhesive or by
heating under pressure. A rolled copper foil is mainly used as a copper foil which
serves as a component of FPC.

30 [0005] FPC is widely used in a place where wiring to movable portions is required
such as a head portion of a printer, and a drive section in a hard disk, and bending
is repeated millions of times or more. With the progress of miniaturization and
increase in level of devices in recent years, requirements for bendability have
become more stringent.



Tough pitch copper having an oxygen content of 100 to 500 ppmis mainly
used as a material of a rolled copper foil to be used in FPC. This tough
pitch copper foil is produced by subjecting an ingot to hot rolling, and

t hen repeating cold rolling and anneallng until the thickness reaches a
predeterm ned thickness. Thereafter, a surface of the CQﬂEﬁﬁPﬁ&HWﬁDQSS

subj ected to roughening plating so as to i nprove adhesion to a resin
substrate. After roughening plating, the copper foil is cut and then bonded
with a resin substrate. It is possible to enploy a nmethod in which
a copper foil and an insulating resin are allowed to undergo
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w th copper plating, crystal grains of electrolytic copper plating are
formed on the 25 copper foil in addition to nere increase in thickness of
netal |ayers (copper foil l|ayer + copper plating layer). This is causing a
probl em that bendability of nmetal layers drastically deteriorates and the
doubl e sided flexible printed wiring bogrd is not suitedpdppheridigodss
applications. Thus, sone proposals have been nade so as to iInprove
bendability, and they are described below. 30 [0014] Patent Literature 1
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20 a conductor layer for connection of via holes (through-holes). Thereby, in the
double-sided flexible printed wiring board, a copper foil layer with copper plating is
formed as a conductor layer.

[0013] In a double-sided flexible printed wiring board including this copper foil layer
with copper plating, crystal grains of electrolytic copper plating are formed on the

25 copper foil in addition to mere increase in thickness of metal layers (copper foil layer
+ copper plating layer). This is causing a problem that bendability of metal layers
drastically deteriorates and the double-sided flexible printed wiring board is not
suited for bending applications. Thus, some proposals have been made so as to
improve bendability, and they are described below.

30 [0014] Patent Literature 1 mentioned below proposes that penetrating
through-holes are formed on a flexible substrate in which a metal layer is provided
on both surfaces of an insulating film, and the periphery of through-holes is etched
thereby reducing the thickness to 1/2 of a metal foil (thinning) and then a plating
layer is formed on the through-hole portion and the thinned portion of the metal foil



[ 0018] 25Patent Literature 1. Japanese Patent Published Unexam ned

Appl i cati on No.2003-188535 Patent Literature 2: Japanese Patent Published
Unexam ned Application No.2005-251926 30SUMMARY OF THE | NVENTI ON [ Probl ens
to be solved by the Invention] [0019] The present invention has been made in
l'ight of the above-nentioned problenms, and an object thep@p)jpmnf(ggggpw de
a lamnate for flexible wiring in WhICh copper plating is entirely or
locally applied on a copper foil cladded on an insulating resin substrate,
and particularly to a lamnate for flexible wiring which has high
PCMP2011/ 059485 bendability and enabl es the formation of ine patterns,
nanel y, hithéretgroadpetingemetal &ilsvar both.surfaces| and ﬁ\usmep&ymgablerlﬂpbnlfh)eand

| nvent i on] @LI 020] In light of the above, the present invention provides

t he foIIovﬂ A" Y%ventions. 1. A laminate for flexible wiri ng in which
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's more t riayer with small plating area and small in thickness should be formed. The other
drawback is that wiring density cannot be improved in the case that through-holes
are densely arranged.

[0016] Patent Literature 2 mentioned below proposes that penetrating through-holes

10 are formed on a flexible substrate in which a metal layer is provided on both
surfaces of an insulating film, and plating is applied only on an inner surface of
through-holes and one surface of the metal layer, while plating is not applied on the
other surface of the metal layer. In this case, since a new plating layer is formed
only on one surface, it is expected that an area of the plating layer is reduced to half,

15 that is, one of the two surfaces, which will improve bendability and flexibility
compared with the case of applying on both surfaces.

[0017] However, in this case, the problem is that, when one surface is electrically
connected to the other surface via through-holes, one surface conducts in a large
area, whereas, the other copper layer conducts in a very small area of only a partial

20 sectional area of the copper layer. Moreover, in the case when a smooth interface
is not formed on a copper layer in forming through-holes, there is a problem that it
becomes impossible to electrically connect to through-holes, what is more, to
electrically connect to the other surface.

[0018]

25 Patent Literature 1: Japanese Patent Published Unexamined Application
No0.2003-188535
Patent Literature 2: Japanese Patent Published Unexamined Application
No.2005-251926

30 SUMMARY OF THE INVENTION

[Problems to be solved by the Invention]

[0019] The present invention has been made in light of the above-mentioned
problems, and an object thereof is to provide a laminate for flexible wiring in which

35 copper plating is entirely or locally applied on a copper foil cladded on an insulating
resin substrate, and particularly to a laminate for flexible wiring which has high



1090. 2. The lamnate for flexible wiring according to the above 1,
wherein the copper plating has a thickness of 3 pmor nore and 15 pm or
less. 3. The laminate for flexible wiring according to the above 1 or 2,
wherein a grain size in a cross section of the copper plating portion is 20
pmor more. 15 4. The lam nate for flexisble wiring accorgiif Pﬁ@uﬁﬁ%499e of
the above 1 to 3, wherein a grain size in a cross section of copper

portion of the lamnate for flexible wiring is 30 pmor nore. 5. The

|am nate for flexible wiring according to any one of the above 1 to 4,
wherein a ratio A = [(200)/{(111) + (200) + (220) + (311))] x 100, i.e. a
rati o of dendabiliyeanderalsies theoforaatienlof fine padeiisy agmely, higicdense patteing opper
foil after rennving copper plating of a lamnate for flexible wiring is 95
or nore. ‘%. | am nate for flexible wiring according to any one of the
above 1 to 5, wherein a copper foil, in which a ratio A = p00)4(111) +
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flexible intensity of a peak in the X-ray diffraction of the copper plating surface is more than

10 90.

2. The laminate for flexible wiring according to the above 1, wherein the
copper plating has a thickness of 3 um or more and 15 ym or less.

3. The laminate for flexible wiring according to the above 1 or 2, wherein a
grain size in a cross section of the copper plating portion is 20 ym or more.

15 4. The laminate for flexible wiring according to any one of the above 1 to 3,
wherein a grain size in a cross section of copper foil portion of the laminate for
flexible wiring is 30 um or more.

5. The laminate for flexible wiring according to any one of the above 1 to 4,
wherein a ratio A = [(200)/{(111) + (200) + (220) + (311)}] x 100, i.e. a ratio of an

20 area intensity of a peak in the X-ray diffraction of a copper foil after removing copper
plating of a laminate for flexible wiring is 95 or more.

6. The laminate for flexible wiring according to any one of the above 1 to 5,
wherein a copper foil, in which a ratio A = [(200)/{(111) + (200) + (220) + (311)}] %
100, i.e. a ratio of an area intensity of a peak in the X-ray diffraction after annealing

25 at 350°C for 30 minutes is 95 or more, is used.

7. The laminate for flexible wiring according to any one of the above 1 to 6,
wherein the copper foil is a rolled copper foil which contains 0.01 to 0.04% by mass
of Ag, 0.01 to 0.05% by mass of oxygen and the remainder being Cu and inevitable
impurities.

30
[Effects of Invention]

[0021] The present invention has an effect of providing a laminate for flexible
wiring in which copper plating is entirely or locally applied on a copper foil cladded
on an insulating resin substrate, and particularly a laminate for flexible wiring, which



wiring in which copper plating is entirely or locally applied on a copper
foil cladded on an insulating resin substrate, and particularly a |am nate
for flexible wiring, which 6PCMP2011/059485 has high b ndability and
enables the formation of fine patterns, nanmely, high dense patterns of

W ring. In this case, it is possighle to provide aP&?}TP@@ltl%S@Q 5
flexible wiring in which copper plating is possible in elther case en
applied entirely on a copper foil cladded on an insulating resin substrate,
or when applied locally on the periphery of through-hol es. The
present invention also has the effect capable of applying to either a
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20 DETAI LED DESGiRePdieebnOnvéhtion Mg\Raéhhd @fidaticapable of applying to either a

single-sided flexible wiring board or a double-sided flexible printed wiring board, and

thus improving bendability (flexibility).
10
BRIEF DESCRIPTION OF THE DRAWINGS
[0022]
Fig. 1 is a diagram showing the evaluation results of an X-ray diffraction
intensity of each of Example 1, Comparative Example 1 and Comparative Example 2.
15 Fig. 2 is a diagram describing outline of a bending test of a laminate for
flexible wiring.
Fig. 3 is a diagram showing the results of a bending test of laminates for
flexible wiring of Example 1(1), Comparative Example 1 (2) and Comparative
Example 2 (3), and shows the number of bending times until fracture occurs.
20
DETAILED DESCRIPTION OF THE INVENTION
[0023]
A laminate for flexible wiring is a laminate for flexible wiring in which copper
plating is entirely or locally applied on a copper foil cladded on an insulating resin
25 substrate, and meets the condition that a ratio A = [(200)/{(111) + (200) + (220) +
(311)}] x 100, i.e. a ratio of an area intensity of a peak in the X-ray diffraction of the
copper plating surface is more than 90. This ratio of an area intensity of a peak in
the X-ray diffraction of the copper plating surface is also influenced by a copper
layer. If the area intensity ratio of an X-ray peak of a final plating surface meets
30 the above condition, it is possible to improve high bendability (flexibility) of the
laminate for flexible wiring.
[0024] When X-ray diffraction intensity of the surface of the copper plating is
measured, X-ray peaks (111), (200), (220) and (311) appear, and it is necessary
that a ratio of an area intensity of an X-ray peak (200) to an area intensity in total of



A lamnate for flexible wiring is a lamnate for flexible wiring in which
copper plating is entirely or locally applied on a copper foil cladded on
an insulating resin 25substrate, and neets the condition that a ratio A

[ (200)/{(111) + (200) + (220) (311))] x 100, i.e. a ratio of an area
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measurenent of"an X-ray diffraction intensity of a lamnate for flexible

wiheri Pgl ;Nhi ch i s Theppeasyiemend of @h Xiiey gificadion intensity oba laminaie ferdifxkie ed by
the fol | o . - . . i d
resi n i ¢ HiEHo SAREES Epeercpniay brRREsd, nBRbriPal B A ERLB g 1e
Ltd.) ar e folowied peacelduce.her by a hot press 15 (at 180C for 60 mnutes) to

D eehce, 2o Phe A Sl SRR b RuReir sl b ARE LR
(pi ckl i ng)mamsfatiuesd bg Nikkzpeindpstaes Co. Tiktdr) ey boadtdeanabtherdy d hetprobe
o Shuas et 18bI 16 6P RRRIteSPlo pidue PBASHerdt IaMnbl MRk B85 er foff
surface (glossy surface) of this copper clad laminate is subjected to surface
washing (pickling) and then is copper plated. Thereby, a laminate for flexible
wiring, including a copper foil with copper plating formed thereon, is produced.
[0026] A laminate piece for flexible wiring in a size of 1 cm square is cut out from
20 this laminate sample sheet for flexible wiring. And the laminate piece for flexible
wiring is mounted on an X-ray diffractometer (RINT2000, manufactured by Rigaku
Co., Ltd.), and then an X-ray diffraction intensity is measured.
From a peak intensity of each of peaks (111), (200), (220) and (311)
identified as copper, an X-ray diffraction intensity ratio A = [(200)/{(111) + (200) +
25 (220) + (311)}] x 100 is derived.
00271  (Adjustment of Thickness and X-Ray Diffraction Intensity of Copper Plating of
Laminate for Flexible Wiring)
X-ray diffraction intensity may sometimes vary depending on the thickness
of copper plating of a laminate for flexible wiring. Therefore, it is necessary that
30 the above X-ray diffraction intensity ratio A = [(200)/{(111) + (200) + (220) + (311)}]
x 100 is measured relative to “maximum thickness of copper plating”. In this case,
it is desired that a cross section is observed in a state where copper plating is
applied on a copper foil, and a maximum value is determined from the

measurements at arbitrary 10 points assuming that a depth direction from a plating



[ 0026] A | am nate piece for flexible wiring in a size of 1 cmsquare is cut
out from20this | am nate sanple sheet for flexible wring. And the | am nate
piece for flexible wiring is nounted on an X-ray diffractoneter (R NT2000,
manuf actured by Rigaku Co., Ltd.), and then an X-ray diffraction intensity
i S neasured. From a peak ingensity of each
(200), (220) and (311) identified as cogper, an X-ray di ??gg%@&& ?%%sensmy
ratio A =[(200)/{(111) + (200) + 25(220) + (311))] x 100 is derived,
100271 (Adjustnent of Thickness and X-Ray Diffraction Intensity of Copper
Plating of Lam nate for Flexible Wring) X-ray diffraction intensity
Irray sonet isueface ds \a tlnxpmmds ngnabrihemant)ﬁi-xayndiﬁmotion diaippsity pt ¢he pginbfof dhe
amnate for .flexible.wr Therefore, it is necessary that 30 the above
X-ray d.ff’P%?Sﬂ“HhV?H?é%@e[‘\? tedio A = [(200)/{(111) + (¥00) + (220) +
(311))] x 100 |$40wawuned peetion of/metlamimeaeufmrmemmwmeg;’s rfoverofpbe thick
pl ati ng" s desired that a SS_sect.ion iajuobserved in a

hi
state vvhersér E&%ﬂ@r ‘éﬁ"?’?@fhe PR BRYE E9REISoEES R NPXIMYALVAUS e xi mum val ue
:j S Sflﬁb%g]m nted frl;h@ r’eagom?t terdwmmpgst Btne@éb?érygdZMhéthbméﬁsﬁofmpmh platitdnat a
ep irection.froma platin raelsatl n
and t hen éﬁaﬂawtﬁlf@ﬁ‘fﬂé@|ﬁﬂﬂgng1?%|§hq§ ~EY 3%@%818? r'ﬁL{eB?' 'ﬁ@s@%%%wngfﬁe
I's nmeasur efe viewpoint of'ﬂ@“ﬁé&ht, dffthélé?ﬁhfaté)ﬁérﬂéxmié%inﬁg‘ @é’érﬁfﬁa%orfér%lhbke
wiring is knowmn to be th kstructura e val ue ortl l%/be

regarded dBar theyboring iﬁamﬂé andshag desp a%h@t N\@@@oWW"aBPU@F‘n‘En‘f‘ grigr |
necessary (55 ] abil; the g&ﬂ@fe Rir ﬂ%&ﬂﬂ@rvwﬁﬂ\%ﬂé Bﬁo%fe?ioP maﬁa@o.rtwddel RXap! e

wiring and the X°fay action intensity is as l'ows: fromt
viléwpoi nt l@ﬂuetb@ﬁd?éﬂie thigk partiome | ami nate for fl eX| bI e wring, even if a

por 1 on ot her t Rt e iDL hdrof NN ARSI RAIABIbIE! o ghﬁfeewehé hi ck

port|0n|S|nfer|or in the lamnate fo exl W rin
al so i nf erdoodition bk thbiresent myentlan aA ovpreruplatiag aportipe Inamm PHea |@

Thus, if ttﬂ?krt\{ﬁ heﬁfgb:l# %efg thterl:%nldﬁl'gh'@ttl’?e {)r%%leﬁ{ AYLMidn, W ring nmeets the

condi ti on I'nvention, g portion having a
smal |[exot hi cknesﬁsdemaad faain of ﬂreelamlmate fooﬂebnbl‘eumnng |$ teatgheseppei pkating i on.

29]Ad5|re formof. 4 he Lanm nate f ihle w.ri: t
i ng 190e At 00 F MR8 g, L Olegs 155l Binis e b B TR s
case, si ndRickmesst bf cdspwsmﬁng:?b[aebagﬂhamifog flekibke Waimgnatag Sametirhex ivaiye
t
the ¢ okESSRHBRGBRIGN FpBatePH PRG 1 D 416 Hickes] RSeP T PRREP B G m o
I ess. The ipreesat3 iuny itmore @h@vw%ﬁn aorl lags.naTiee fppesdrt envdntonWprovitigs avhi ch
he t JCk ss of (c:j%oﬁer pl ati ng can be

T ek o oLt beich o e 052 ton
20 The thickness of copper plating can be easily calculated by respectively
subtracting known thicknesses of a resin film and a copper foil from the thickness of
the entire laminate for flexible wiring (total thickness).
[0030] A desired form is that a grain size in a cross section of the copper plating
portion is 20 um or more. The crystal grain has a form of such as spherical, oval
25 or rectangular. In this case, the above numerical value means a major diameter.
The larger the grain size is, the richer bendability (flexibility) a laminate for flexible
wiring has. The present invention provides such a laminate for flexible wiring.
[0031] While copper plating has been described above, bendability (flexibility) is
also influenced by properties of a copper foil cladded on one or both surfaces of the
30 laminate for flexible wiring. In particular, a grain size in a cross-section of copper
foil portion is 30 um or more, preferably. The crystal grain has a form of such as
spherical, oval or rectangular, and in this case, the above numerical value means a
major diameter. The larger the grain size is, the richer bendability (flexibility) a
laminate for flexible wiring has. The present invention provides such a laminate for

35 flexible wiring.



subtracti ng known thicknesses of a resin filmand a copper foil fromthe

t hi ckness of the entire lamnate for flexible wwring (total thickness).

[ 0030] A desired formis that a grain size in a cross section of the copper
plating portion is 20 pmor nore. The crystal grain has a formof such as
spherical, oval or rectangular. In thisgcase, the above p@ﬁgp &ﬁkﬁ%@éye
means a major dianmeter. The larger the grain size is, the ri

bendability (flexibility) a lam nate for flexible wring has The pr esent
i nvention provides such a lamnate for flexible wiring. (0031] Wil e copper
pl ati ng has been described above, bendability (flexibility) is also

i nf | yemged by pAnEeof desired naods sptvat faordtioc Aad JED0MH(1dE +o(200pt+h (220) faces

or ose. seotPORTLT T8 isera B Aorarkh itpleinydt £t Rib8 %A flifadiop' Fhe”
crystal gradbpehfisi surfacenaftelr remhln@Scdnpbeplatlab ofmenaterfecflamglel wiringasnd i n
this case,_ .the above, numer The | rggr t he

c
grain si 285 e maie r‘tdheﬁ%gﬁm {Oi Waﬁ'f'reeQn @re)]-: ﬂfgﬁ?“%ﬁ B{T?Ha?f % BP2% Pexi bl e
Wi 15 ng haso @Bﬁgﬁﬁlﬁ? GHr seWidH RNaphiaviages Shes, anla&élaﬁateﬁsftprof 3bf Xeay bl e
W ring, 2011/ 05 4@9(5003 Oneo dslredrg) ﬁt taratloA—
[(200)/ {( dbyray diffragfon, of 81 §appex Plging surkace,a %{tﬁ"a ing copper,fal
i ntensity gfh @o;%alrs Héa%b%dXS"r%é &h &féaalﬁier@m{ of ah bera@omroffd@pbesplaﬁ@ge

after renoving copB lating a |lam npate lexible wiring is
more. It ii§ lelyytogberin ncesiobweaggp@erawlla@%@ Pﬂ@@n‘@b@&f 'bPa'&rP@(—S?Qy?\?éak of

copper pl t f
ﬁ)tréfegakﬂfr' §(Sr§t| Q)? fdrn:1 (a:fe;:aé nn'lté\?élt?y@fr a p-Qé‘RSm @1@ ﬂLFﬁ’}' HiftRmshtof #f an

X-ray peak Int e cop ?atln surface after
&

pll&t i ng coepeer fqﬂulssm{mgﬁm@m@reuwhlﬁba%mgé@r tfarhtt*@ hagopger RBéiRgi t Yhaf an
X-ray pea rggeﬁm‘?ﬁloﬂ'a?std ﬂ%gld%ﬁ shlﬁﬁ'aﬂ?h%aﬁffdrqlfek%%‘ ﬁﬁgby a copper foil as

a under - | it can be sai %/ of an area
i Nt ensassly of a ;&mﬁanly; itia@referrag t@luseamppeh aflfin avhidva padisr AFol(200)4(19d) t o

e s

| nvention a amnate
[ 0033] Si mX-aay yd;ffractmrsafpereirmerahd 1ab36@%C forciipménuténid 9% nrmureh aincatthe A =

| Hoendi Eﬁam?r@%iog&%&wk S s v 18 ol stplrt oofabEhich 2. BRAER o, o

mnutes i9s i}’fatcar rdtior & of Shrareatihiendity of arpieaatcé cbppef fois BEeorwnorenghich is
exposed t refer ed conciltlonqg th eco ger foil is that ratio A

of an are ethgﬁttpato? CORRELPIANG: o reaspp is heysagie asAesHmedhaheni gher
than that 'FH‘e SreBeRt inReritiondso Ehﬂndé%aémh d I&nﬁﬂiéteﬁ@ﬂb@cﬂemigl bed above. The

resent invention also provides suc t fl I
P [0034] As a mostppre%/erred magcjerlgl of the cggpeer o?rrecor%)ﬁhgndeed\,\for lIJSneng a
20 rolled copper foil which contains 0.01 to 0.04% by mass of Ag, 0.01 to 0.05% by

mass of oxygen and the remainder being Cu and inevitable impurities. The
material is a copper foil characterized by excellent bendability. The copper foil
having high bendability may also be a rolled copper foil containing 0.001 to 0.009%
by mass of Sn and the remainder being Cu and inevitable impurities.

25 [0035] The thickness of a copper foil required for use as high density wiring is
preferably 18 um or less, and more preferably 3 to 12 ym. However, a copper foil
treatment in the present invention can be applied without any limitation in thickness
and applied to an ultra-thin foil or thick copper foil similarly.

It is also possible to apply a roughening treatment, and other surface

30 treatments such as a chromium-based metal, zinc-based metal and organic
rust-proof treatments as needed. A coupling treatment of silane or the like is also
possible.

These treatments are appropriately selected according to applications of a
copper foil of a printed wiring board, and the present invention includes all of them.

35



[0034] As a nost preferred material of the copper foil, recommended to use
is a 20 rolled copper foil which contains 0.01 to 0.04k by mass of Ag,
0,01 to 0.05% by mass of oxygen and the remai nder being Cu and inevitable
inmpurities. The material is a copper foil characterized by excellent

bendabi lity. The copper foil having higfy bendability mayp@fsede/zongd | ed
copper foil containing 0.001 to 0,009% by mass of Sn and the remai nder
being Cu and inevitable inpurities, 25 [0035] The thickness of a copper foil
required for use as high density wiring is preferably 18 pmor |ess, and
nore preferably 3 to 12 pm However, a copper foil treatnent in the present
i nvent i on[Exampleshppl i ed wi t hout any [imtation in thickness and applied to

I hin f
apol Y5 ougentionPBf AR HEREns, fivo ShrHBE Syaklpiis, A RARERRNE [0

chrom um lanatbleneamlshcwvmbelbwsed met al and organic rust-proof treatnents as
needed. gﬁ%" ngjrt reatnent of silane or the like is also possible.

These tre e appropriately selected according to applications of a
cogper foil of Toppent@todd gbg board, and the present invention includes

all of them 2011/ 48 anpl es] [0036] Copper plating conditions
used in these E%é‘ﬁﬁp‘ééc'é 8§Mg$9 ve Exanpl es are shown bel ow. Plating
liquid Copper: BORRERGIHEAMBI-ASBMmanifasturtd®yRo08 Hads CEORPIoR (G EAM

CLX-A, B, manufactured b gEm& Hass Co.: 5 to 10 m.,/ Tenperature: 25C
Under air agitat f‘«mperatur

Under air agitation
10 [0037]

The present invention is explained by way of Examples. These Examples
illustrate preferred examples and the present invention is not limited to these
Examples. Accordingly, variations, other Examples or aspects included in
technical ideas of the present invention are entirely included.

15 For comparison with the present invention, Comparative Examples were shown.
[0038]
(Example 1)

A polyimide resin with a 27.5 pm thick adhesive was used, and as a copper

foil a 18 um thick rolled copper foil containing 0.02% by mass of Ag, 0.02% by mass

20 of oxygen and the remainder being Cu and inevitable impurities was used. A
rolled copper foil was arranged on one surface of the polyimide resin, followed by
thermo-compression bonding at 180°C for 60 minutes.

Next, copper was formed in a thickness of 10 um on a rolled copper foil,
bonded on one surface of the polyimide resin, at a current density of 1 A/dm? under

25 the above copper plating conditions. The thickness of this plating layer was
calculated by respectively subtracting known thicknesses of a resin film and a
copper foil from the thickness of the entire laminate for flexible wiring (total
thickness).

[0039] A laminate piece for flexible wiring in a size of 1 cm square was cut out

30 from the obtained laminate sample sheet for flexible wiring of Example 1. The
laminate piece for flexible wiring was mounted on an X-ray diffractometer
(RINT2000, manufactured by Rigaku Co., Ltd.), and then an X-ray diffraction
intensity was measured. From a peak intensity of each of peaks (111), (200),
(220) and (311) identified as copper, an X-ray diffraction intensity ratio A =

35 [(200)/4(111) + (200) + (220) + (311)}] * 100 was derived.



10 [ Q037] The present invention is explained by way of Exanpl es.

These Exanples illustrate preferred exanples and the present invention is
not limted to these Exanples. Accordingly, variations, other Exanples or
aspects included in technical ideas of the present invention are entirely

i ncluded. 15For conparison with the present invention, Cp@? i npl es
were shown. [0038] (Exanple 1) Aﬁpol yimde resin ﬁﬁg&%@g&%ﬁq

t hi ck adhesi ve was used, and as a copper foil a 18 pmthick rolled copper
foil containing 0.02% by mass of Ag, 0.02% by mass 20 of oxygen and the
remai nder being Cu and inevitable inpurities was used. A rolled copper foil
was arranged on Toreresults ace shbwhhie Fiml (i d&acksifrihe fpebk dntedsiby the total,

t her no-co sion b ndl n at 1 for nut es Ne x was
formed i nr% ﬁ?c‘{?ﬁ% Bﬂ roI f%ésd g} FpOI I(1)’b%8%a%mgﬁ
surface ofxribgs prby.i wé dﬁomsm Tabkt1,& peuwen@a udt@nsity wf (FO0L oAKRIreaictied 25

e ooy BERS sl et R AT pe ol R D S gk b B Y

filmpang a COppNeﬁO'al cfrélﬂfnlﬁ he cbhﬁ\rﬁ&r'i1 Phtéti Wwifigg epddre ewb@nforrate drOrthe
erX|bIe W rin total thickness Alamnatgngbéefor fl

wiring in lamiaie Qiﬁ'el'wmﬁh\ﬁ’@'c SCQRPPG[IP latech Fer XAMeg 1-a {se
sanpl e sheel; f@f V\fa'sel’é'nmetﬁelzy fe rﬁedﬁ?@”@f 8041 re3for BOhd) Ebeé @éﬁstfﬁ]m

flexible wring was noun X-ra fractorreter (

manuf act urexpobyreRetphing aod rern@v:al) Har@dyferwﬁwhhad(hn%{wasﬁqu BQQPWM?'QQ Whensity
vas measured. PR 3 Gieak b'oQFc?fP%'t mscﬂro@ﬁgafqé fRKEirehkd Yor AR08 wirfr@20)

and (311) identified as cop an X tlonlnten5|t ratio =
[ (00) / { ( I bgnding (c@eﬁ(vyasmqmgd)ou# A §Qi)9r‘pattc dlagrams)f advengding tester is shown

LT 2405955 g, 3, i Y e oA 2 S D raaap! (e

peak intensit are sh
in Fig. 1(dgard onewhuelakhe( Qlflﬁl)t heefs HéRD flosneldzwas atkachhd im thenslitlediending testeeak

area intensit 200 ch 9/ | ue A) of
t he tlot al sté'&ih é@@ yg#‘n d%trkg glgea(%geaf' (ﬁﬂ? é%ﬁ%?ae@%g %&g%&%eﬁ%@gaum r zzw t
in a m\rjl\jlhmn pri ﬁrtrmh \Mehdh!'@ mjnd ft;?mawaémanméjx out tihder mm cumtdat_ ioheroffd bgn@lt e

W rin ic eon in . rcuit was
folrod by EAWSr L D0RTRH TR a1 SL S8 b AU aTiBg SpeFafaid HrahEliths ur o
et chi ng andefeetievisénd HRNI® whbeetio ené halhetla Hummeeh tt?@ﬂvqo(dpb%apm
Wth a circuit board that was rod ced u5|n Lﬂﬁa B t

wiring, 109WENRaIIHAERE MeEde "a?fli?%ﬁd"lﬂuwa ﬁeégch RYREDEY aﬁfﬁgmr%‘%a |gns
bendi ng teo?te?boéﬁi §th|91‘80abI% Borflon %thh’ﬁﬂﬁﬁmﬁ@' 'U&)rb@éﬁhhﬁ@ etvafiltaﬁbn sélevtici n
Fig. 2, a sa he circuit board on which t eCIrCUIt has bee agrme\d

was att acH@éln?&S\C?r@ tae |CH§U'5M¢§|%H@UF@?>Q%&5|Y mﬁ@ﬁurgdwdﬁ Bi NP IG T EYE &Rt
Fages out si dgin@BekiRe A& A rafWiliAGBab@ iPSletitit ré8istance becomes 20% or more

was regarded as the number of cycles to fracture. The results are shown in Fig. 3.
And, the number of bending until fracture occurs exceeded 2,500 times.

[0042) Table 1
XRD peak intensity
(111) (200) (220) (311) (331) Total | ValueA

Example 1 629 36536 195 55 115 37530 97
Example 2 382 47101 43 22 52 47601 99

Eempatative 1036 613 126 178 100 2053 30
Example 1

Comparative 163 2800 125 89 158 3336 84
Example 2

EOMPpErEtivG 1127 602 203 202 96 2230 27
Example 3

25 [0043]

(Example 2)



100411Then, bendi ng eval uati on was carried out under the conditions of a
bend 15radius of 2.0 mm a stroke of 50 nm and a bendi ng speed of 30
times/ mnute. Here, the bend radius was set to one half of a distance

bet ween thhe t\/\ng (upper and | ower) boards, arid the nunber of bendi ng was
set to the nunber of reciprocations of board at novabl inl
m nute. Upon bendi ng eval uation, el ectrllazc resi stance of 't gﬁ%?qlg&qs\?h%s

si mul t aneously neasured and the nunber of cycles at 20 a point of tine
when a rate of increase in electric resistance becones 20% or nore was
regarded as the nunber of cycles to fracture. The results are shown in Fig.
3, And, the nuniepolgimitiemdsingvitina 27 .5 pacthickeadiesiveswax ceediad a2\ iBediatingres .

[0042] Table 1  12PCl LI P20 105948 | 5
{hi ok adndSt0SUREEAES G0 B AGGR deterborReiroL il nd Bdta Yy Ras i k.
roll ed coppgn. 02%|byQﬁa§§lbﬂbX3@eﬂ ditheyrenaisierbeig, COaﬁa%éwtabmlmpmfrltle&ygen
and the renai ndey bein nd. in tabl e inpurities was use per
Foi |- A 1 AP EO0PBFT il AdPlothHatPs O bHES elfended cHo BT ae
resin, f 0|do‘lvhﬁﬁ|jehﬁésfrh%II@WE@%Wh@ﬁﬁbQBﬂﬁﬁé@ble@ﬁdlﬁ@@ﬁBO‘TC fifh 60 Minues.

Next, copper was formed in a thickness on a roll Fﬂcﬁeé E er 0|I

bonded on one siNGhcEORPEr RS %Wﬂr'ﬁ@@'?'@ﬁsﬁ 0 a1to HMe 8P e A 4
A/ dn2 undejonkiBg o‘?ﬂ%smf tHé %ly‘l'ﬂld%or@gint b@ﬂ%urr@hﬁdéﬁﬂlwlﬁ‘l‘ﬂWdﬁTz Uridies

plating | ayer was cal cul ated by reéspective ﬁqsu btracting known thicknesses
of a resin ¢|abﬁVin0Fa°elr0§@|§ip§quf't§iltlonﬁr orhhéh '@‘fﬂeésﬁn@fsﬁ“%fm@ﬁ'f@ auer rwas

Lam nate Ialcuaed |y ‘f"eé’ﬂerc'tl{?%y(élfﬂtl%'ctlﬁég'%'éﬂﬁlsﬂ")lckr{eggéé‘]o?‘ 4 3gkinafim Bhacs for

flexible wring re was cut fromthe obtained

| dffi nat e sc@npele felhémmftine thl@ﬂ@ﬁeowtlne rentise Iexumaseefop . fleptiele| witingattetabi ece
for flexi lﬁ,”gk shzlng was nounted on an X-ray diffractoneter (R NT2000,

manuf act ure gaku Co,, Ltd.), and then an X-ray diffraction intensity
was reesgur ed. FpﬁoIanainp’mpieicetfenﬂéxipleoWiri@gcih peie ¢fl1om sgre® wag2b)ousnd

(Rg(%ég / '{ ?iﬁ’)"l tﬁgﬁalﬁgﬁ Q%Mnaﬁ%%ﬁ@% s%'eje_f)g Cﬁé 8ir\lmnﬁ§séft ExArbleP2A Th%ach

of the pedéminatensiety, fdrhﬂexlbtealwwnagldw‘abemmhtmi foraran skoay diffratédrhetet .

- doned oSWNTAREE ARRgRaEtrh Hrlay! Kot o0 i by "BRLE L ler eRRlon o

[ 0045] NextinteBsi) Wadl measur@dcom aopeak aritemdityi ofgedsrapdakngs! f)p(208), (220) he
ga?, P 2E“et fa(|)1rd (123|1 ?;(ldentlflevg gé ggp;\)@wl Ch)eM?ay %I‘ch% lnten3|9y ratlo%arf& 8)/{7(11?- hg tis,
(200) + (220) + (311)}] x 100 was derived.
Each of the peak intensity, the total, and the value A are shown in Table 1.
20 As shown, a peak area intensity of (200) of XRD reached 47,101 and reached 99%
(value A) of the total 47,601 of other peak area intensities.

[0045] Next, a circuit in a common printed wiring board was formed on the
laminate for flexible wiring which was copper plated in Example 2. That is, a circuit
was formed by the procedures of compression bonding of a resist film, exposure,

25 etching and removal. Here, the circuit had line/space of 300 um/300 pm.
With respect to a circuit board produced using this laminate for flexible wiring,
a bending test was carried out. A schematic diagram of a bending tester is shown
in Fig. 2. Using a slide bending tester shown in Fig. 2, a sample of the circuit
board on which the circuit has been formed was attached to the slide bending tester
30 such that a polyimide resin surface faces outside and a circuit surface faces inside.

[0046] Then, bending evaluation was carried out under the conditions of a bend
radius of 2.0 mm, a stroke of 50 mm and a bending speed of 30 times/minute.
Here, the bend radius was set to one half of a distance between two (upper and
lower) boards, and the number of bending was set to the number of reciprocations

35 of a board at movable portion within 1 minute. Upon bending evaluation, electric



was fornmed by the procedures of conpression bonding of a resist film
exposure, 25etching and renoval. Here, the circuit had |ine/space of 300
pm 300 pm Wth respect to a circuit board produced using this
lam nate for flexible wiring, a bending test was carried out. A schematic

di agram of a bending tester is shown inJig. 2. Using a  shi '
tester shown in Fig. 2, a sanple of th213ci rcuit board onﬁévxplgg%&?ﬂgbggsrcuit

has been fornmed was attached to the slide bending tester 30such that a
pol yi m de resin surface faces outside and a circuit surface faces inside
[ 0046] Then, bendi ng eval uation was carried out under the conditions of a

bend radi yssistange @f the ciacuit wak simiiitam@ousty aneasurbe mddribe swedur af c@lles at
times/ mnute. He

. e, the bend radius was set, .to one half of a.distance
bet ween t ioPRI0hYEME qno%\ée(?jt? OSW%%S,G 'é‘rf%e‘ftﬁ‘é r%%ﬁgpe b?%@ﬁﬁ?ﬂt’{? ReLC%t to
t he nunbenryff regBfdeRf &8 tHd MHbSHEE cyeldeaa fthchire MOVAE resuerdré @howntimFig. 3.
m nut e. Upon bendi ngeeval uati on, ?I ectric 13PCT/ 059485 resi stance

. P2 cn
of the ci e thenadmBeral heficieg, Iy IACHES CLaUISRXCER e@%&é&@“%‘?&cycl es at a

5
poisntpaf; time when a rate of increase in electric resistance becones 20% or
nore was regarded as_the nunber of cycles to fracture. The results are

shown in HKCgmparatned-xameleninber of bending until fracture occurs exceeded
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Al dn2 under 1.5, the above copper plating. condit,j e I4C f thi
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or exi bl e ring (total .thickness), A | am nate piece for exi bl e
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sanpl e shegicuidted fheredPeRtivelyi sibteictife Ml thekrosasPlaf d.redinefilaaindas e
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manuf act urc@@pPey fell Jexn e thickness Qﬁdh? h%’ﬁ'reaﬁ")@/?tﬁy i ﬁ‘?’?qgt VEIRG; &[é\ﬁr‘[si ty
was rreasurtﬁgknggs?m a peak intensity of each of peaks (111), (200), (220)

|

and (311) entified as copper, an X-ray diffraction intensity ratio A -=
[ (2009%481( 111) + A lRoupate gieceior flexiBieyyingsin acizawls! emrsayare was cut out from

20 the obtained laminate sample sheet for flexible wiring of Comparative Example 1.
The laminate piece for flexible wiring was mounted on an X-ray diffractometer
(RINT2000, manufactured by Rigaku Co., Ltd.), and then an X-ray diffraction
intensity was measured. From a peak intensity of each of peaks (111), (200),
(220) and (311) identified as copper, an X-ray diffraction intensity ratio A =

25 [(200)4(111) + (200) + (220) + (311)}] x 100 was derived.

Each of the peak intensity, the total, and the value A are shown in Table 1.

As shown, a peak area intensity of (200) of XRD reached 613 and reached 30%
(value A) of the total 2053 of other peak area intensities.

[0049] Next, a circuit in a common printed wiring board was formed on the

30 laminate for flexible wiring which was copper plated of Comparative Example 1.
That is, a circuit was formed by the procedures of compression bonding of a resist
film, exposure, etching and removal. Here, the circuit had line/space of 300
MM/300 pm.

With respect to a circuit board produced using this laminate for flexible

35 wiring, a bending test was carried out. A schematic diagram of a bending tester is



Each of the peak intensity, the total, and the value A are shown in Table
1. As shown, a peak area intensity of (200) of XRD reached 613 and reached
30% (value A) of the total 2053 of other peak area intensities. [0049] Next,
? ci;;:uitb:n a comon printed wiring board was fornmed on the 30 |am nate
or exi ble wiring which was copper plated of Conparati | That
is, acircuit was fornmed by the procedu?{es of conpressi onn E?\%(?ﬁﬁé(%gégsa
resist film exposure, etching and renoval. Here, the circuit had

I i ne/ space of 300 pm 300 pm Wth respect to a circuit board
produced using this lamnate for flexible wiring, a bending test was
carried cuthowh indfignat idsing aglidebehdiaglestdi sitppwreistfg. 2,sa sample of the circuit
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eval uation, electric resistance of the circuit was sinultaneously neasured
alnd t he nubeardbat eyevable portiorowithiso 1 nninsite ¢ | WponReRdING: gyalughion, \RIeEHSe in
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Exanpl e 2) p@aﬁ@éﬁ% gLé N&nﬁé@gp&ﬁle%atoar”?ac‘ﬁﬁrfeh EH?'F@éLﬁts]are%hBWnM%'ﬁi lg resin

with a 27. esive was “used as an insulating resin substtate,
and a 18 pind lihe humbker etibemding uptiltfacivemeeursiwas abeig 1/sRQtimesa copper foil .
A rol Bo%g copper foil was arranged on one surface of the polyimde resin,
fol | dne by therno-conpression bonding at 180'C for 60 m nutes. Next,
copper 2QOsaspdrativeeBxamplke 2)hi ckness of 10 pmon a rolled copper foil,

bonded on one syrface of.th olyia de resin t cur. t i I
Alne under o TasavePSaie EsBBel SiacekBnaRt SR ERR 8 275 e

t hi ckness g thigk sadbegivien@a aiset awandaswiatiraj essin Bubsteateasmd ran@qm asick n
Exanple 1 rgff¢<§t%i@ ctivel suPt racti ng, known thicknesses of a resin filmand

a copper f RitE CORPeiiQUNEsHSEU RS APPRY Pl nat e

A rolled copper foil was arranged on one surface of the polyimide resin,
followed by thermo-compression bonding at 180°C for 60 minutes. Next, copper
20 was formed in a thickness of 10 um on a rolled copper foil, bonded on one surface
of the polyimide resin, at a current density of 1 A/dm? under the above same copper
plating conditions as in Example 1. The thickness of this plating layer was
calculated in the same manner as in Example 1 by respectively subtracting known
thicknesses of a resin film and a copper foil from the thickness of the entire laminate
25 for flexible wiring (total thickness).

[0052] A laminate piece for flexible wiring in a size of 1 cm square was cut out
from the obtained laminate sample sheet for flexible wiring of Comparative Example
2. The laminate piece for flexible wiring was mounted on an X-ray diffractometer
(RINT2000, manufactured by Rigaku Co., Ltd.), and then an X-ray diffraction
30 intensity was measured. From a peak intensity of each of peaks (111), (200),
(220) and (311) identified as copper, an X-ray diffraction intensity ratio A =

[(200)/{(111) + (200) + (220) + (311)}] * 100 was derived.
The results are shown in Fig. 1 (2). Each of the peak intensity, the total,
and the value A are shown in Table 1. As shown in Fig. 1 (2), peaks other than the
35 peak (200) of XRD existed. As shown in Table 1, a peak area intensity of (200) of



25for flexible wring (total thickness). pnfA | am nate piece for flexible
wring in a size of 1 cmsquare was cut out fromthe obtained | am nate
sanpl e sheet for flexible wiring of Conparative Exanple 2. The | am nate
piece for flexible wiring was nounted on an X-ray diffractoneter (Rl NT2000,

manuf actured by Rigaku Co., Ltd.), and en an X-ray dif i
intensity was neasured. From a peak intfe§1n5i ty of each ofﬁ%ggﬁg@l?iols%g?s

(200), (220) and (311) identified as copper, an X-ray diffraction intensity
ratio A = [(200)/{(111) + (200) + (220) + (311))] x 100 was deri ved.

The results are shown in Fig, 1 (2), Each of the peak intensity, the total,
and the v{RB waarxs8thaml was edfbe(valuerd) stidhae total 3,336 Lf (Gther peak area her

t han the 35pe 200). of XRD exi sted. ' . a peak area
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med by the procedures of conpression bondi Q resist film sure,
et chi ng arftMr &¥BosYre, 1gieking 1 3Rd JEMOYAk H’g‘?fel itﬁél‘gﬁéﬂﬁeh%cf l@@@pﬁﬁ?ﬁfgﬁﬁﬁl -
Wth respggh/30@ #nCircuit board produced using this lamnate for flexible

wiring, a bending test was carried out using the sane bendin ester as in
Exanple 10 1. Aﬁ&fawps@ecéftomélr@umﬂqrdw&a@w%uwngcﬁh"st %é’”'@? Eﬁrt g¥fRle peen
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fgce f

surface faces outside”and a circuirt surface faces inside. [0054] Then,
belfdi ng evll UAtsampleasf the rairedit dwrard rerewhiele theriictitohrs deen fasmegd was

attached to the slide bending tester such that a polyimide resin surface faces
outside and a circuit surface faces inside.

[0054] Then, bending evaluation was carried out under the conditions of a bend
radius of 2.0 mm, a stroke of 50 mm and a bending speed of 30 times/minute.

15 Here, the bend radius was set to one half of a distance between two (upper and
lower) boards, and the number of bending was set to the number reciprocations of
a board at movable portion within 1 minute. Upon bending evaluation, electric
resistance of the circuit was simultaneously measured and the number of cycles at
a point of time when a rate of increase in electric resistance becomes 20% or more

20 was regarded as the number of cycles to fracture. The results are shown in Fig.
3(2). And, the number of bending until fracture occurs did not exceed 1,000 times,
and slightly exceeded 500 times.

[0055]
(Comparative Example 3)

25 In Comparative Example 3, as with Example 1, a polyimide resin with a
27.5 um thick adhesive was used as an insulating resin substrate, and a 18 ym
thick electrolytic rolled copper foil was used as a copper foil. An electrolytic rolled
copper foil was arranged on one surface of the polyimide resin, followed by
thermo-compression bonding at 180°C for 60 minutes.

30 Next, copper was formed in a thickness of 10 ym on an electrolytic rolled
copper foil, bonded on one surface of the polyimide resin, at a current density of 1
A/dm? under the above same copper plating conditions as in Example 1. The
thickness of this plating layer was calculated in the same manner as in Example 1
by respectively subtracting known thicknesses of a resin film and a copper foil from

35 the thickness of the entire laminate for flexible wiring (total thickness).



radius of 2,0 nm a stroke of 50 mm and a bendi ng speed of 30 tines/mnute.
15 Here, the bend radius was set to one half of a distance between two
(upper and | ower) boards, and the nunber of bending was set to the nunber
reci procations of a board at novable portion within 1 mnute. Upon bendi ng
eval uation, electric resistance of the rcuit was sinul I ured
and the nunber of cycles at a point of ﬁ%ne when a rate:%?ﬂ?g%?égggggﬁ

el ectric resistance beconmes 20% or nore 20 was regarded as the nunber of
cycles to fracture. The results are shown in Fig. 3(2). And, the nunber of
bending until fracture occurs did not exceed 1,000 tines, and slightly
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i dentifi ec, t@ﬂpper an X-ray diffraction intensity ratio A =

[ (200)/ ( (11 (200) + (220) + (311)}; x 100 was deri ved. The
resulperiar e shO\Me)dtnangcwt’L i{ 3 ,coFanbn qirintéck widayg boardnwas yformae erotthe, and
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printed wijhagohpard was forned on the 15l ami nate for erX| ble wiring WhICh

was copper plated of Conparative Exanple 3. . : :
PPer P With respergp to alc\i/rcwt org?d produced using this laminate for flexible

20 wiring, a bending test was carried out using the same bending tester as in Example
1. A sample of the circuit board on which the circuit has been formed was
attached to the slide bending tester such that a polyimide resin surface faces
outside and a circuit surface faces inside.

[0058] Then, bending evaluation was carried out under the conditions of a bend

25 radius of 2.0 mm, a stroke of 50 mm and a bending speed of 30 times/minute.
Here, the bend radius was set to one half of a distance between two (upper and
lower) boards, and the number of bending was set to the number of reciprocations
of a board at a movable portion within 1 minute. Upon bending evaluation, electric
resistance of the circuit was simultaneously measured and the number of cycles at

30 a point of time when a rate of increase in electric resistance becomes 20% or more
was regarded as the number of cycles to fracture. The results are shown in Fig.
3(2). And, the number of bending until fracture occurs did not exceed 500 times,
and bendability was drastically inferior.

35 INDUSTRIAL APPLICABILITY



That is, a circuit was forned by the procedures of conpression bonding of a
resist film exposure, etching and renoval, Here, the circuit had

I ine/ space of 300 pm 300 pm Wth respect to a circuit board produced using
this lamnate for flexible 20 wring, a bending test was carried out using
the sane bending tester as in Exanple 1,5, A sanple of th on
which the circuit has been forned was a’éached to the sf?%TBg ﬂ%€a§gster
such that a polyimde resin surface faces outside and a circuit surface
faces inside. [005] Then, bending evaluation was carried out under the
conditions of a bend radius of 2.0 mm a stroke of 50 nmm and a bendi ng
speedoaa$) 30 tines/ mnute. Here, the bend radius was set to one half of a

di stance bet wee tmo upper and ] ower oar and he nunb f
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Fig, 3(2). , the nunmber of bending until| fracture occurs djd not xceed
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[ 0059] flexlblér Wﬁ'lrﬁ‘f ne%beﬁ?iﬁd hﬁ%nﬁéﬁ@éé@%ef@‘ é@é‘ﬁer(‘mﬁﬂ@ 8 ettirely
providing a am nate eX|b W ring in which per plating is

entirely @ppliedan aycapmr f@d c@dd@dmp@ﬂnsw|ngcne§tﬂb@¢bs¢fﬁt%rpnqwe%man@g resin
substrat e, Xi hi gh
bendabi | i t'?@%&pgégﬁw mélp%cé H@& ?gfr??%'{ péllleeg aﬁ%lrér@hhtr%gf% 6ig \Mﬁﬁdense
paltdt er ns off thé presgnt inventionis skiereelydisefdAsde |ainlhatﬂ feadlexibler wir lngxiilmﬁeelt

W ring, | at

ent i el y b1 PEcERsTEd BEBLer pCriibir Sl RRERR i HRRR o SddiBie faed o,
or copper ftelx&ile pgntes Mongldogrcamﬂdmsblghtbmdpbﬂltypam‘9nalﬁlesrhme)tcgmahon@§ The
| am nate for flexible vvlrln of t invention is extrenely
usefui as fﬁ'elprﬂﬁeﬁ%ﬁ é‘aﬂb‘?lyf'] x%gv W*&ﬁ%%%ﬁ@@ it can be applied to either
a single-sided flexible wiring board or a double-sided flexible printed

Wi ring board, and has high bendability and enables the formation of fine
patterns, nanely, high dense patterns of wiring. 18PCl17,11)20 /059485
CLAIM5 1. Alamnate for flexible wiring in which copper plating is
entirely or locally applied on a copper foil cladded on an insulating resin
substrate, characterized in that a ratio A = [(200)/{(111) + (200) + (220)
+ (311)}] x 100, i.e. aratio of an area intensity of a peak in the X-ray
diffraction of the copper plating surface is nore than 90. 2. The | am nate
for flexible wiring according to claim11, wherein the copper



plating has a thickness of 3 pmor nore and 15 pmor |ess. 103. The | am nate
for flexible wiring according to claim1 or 2, wherein a grain size in a
cross section of the copper plating portion is 20 pmor nore. 4.The

lam nate for flexible wiring according to any one of clainms 1 to 3, wherein

a grain size in a cross section of cop foil portion therdamsoage for
flexible wiring is 30 pmor nore. 155.% | am nate for ?lf%x{jb e vlfgr?ng

according to any one of clainms 1 to 4, wherein aratio A =[(200)/{(111) +
(200) + (220) + (311))] x 100, i.e. aratio of an area intensity of a peak
in the X-ray diffraction of the copper foil after renoving copper plating
of a laminate for flexible wiring is @AMSnore. 6. The lami nate for
flexible wiring according to any one of claims 1 to 5, 20wherein a copper
foil, in which aratio A =[(200)4(111) + (200) + (220) + (311))] x 100,
i.e. a ratio of Aalminate fortﬂ!mblewvmrhgmp&'Mh coppéareplXtingys enfifehyaot lanallaf t er

Fneal 9, i ok Sooss: BIA TRy 5, B5PRS d ESBe, Copdlrkania™ ©
copper foithal & r@tldAH RQOG}D{QWT) + Q200) Wh(ZZﬂ)) co(d1d)hs (D(Dl eta r@ﬂ@-@%ab;areanss of
,Aﬂé\,?t gb tél‘cl)tpﬁﬁl @ﬁq éggI? |Snsthe Xt %efﬂagtlon oth(ﬁe rc%gglernp a{lng sur?zgce IS more than

90.

2. The laminate for flexible wiring according to claim 1, wherein the copper

plating has a thickness of 3 um or more and 15 pym or less.

10 3. The laminate for flexible wiring according to claim 1 or 2, wherein a grain
size in a cross section of the copper plating portion is 20 pm or more.

4, The laminate for flexible wiring according to any one of claims 1 to 3,
wherein a grain size in a cross section of copper foil portion of the laminate for
flexible wiring is 30 pm or more.

15 5. The laminate for flexible wiring according to any one of claims 1 to 4,
wherein a ratio A = [(200)/{(111) + (200) + (220) + (311)}] x 100, i.e. a ratio of an
area intensity of a peak in the X-ray diffraction of the copper foil after removing
copper plating of a laminate for flexible wiring is 95 or more.

6. The laminate for flexible wiring according to any one of claims 1 to 5,

20 wherein a copper foil, in which a ratio A = [(200)4(111) + (200) + (220) + (311)}] x
100, i.e. a ratio of an area intensity of a peak in the X-ray diffraction after annealing
at 350°C for 30 minutes is 95 or more, is used.

7. The laminate for flexible wiring according to any one of claims 1 to 6,
wherein the copper foil is a rolled copper foil which contains 0.01 to 0.04% by mass

25 of Ag, 0.01 to 0.05% by mass of oxygen and the remainder being Cu and inevitable
impurities.



