DESCRI PTI ON BARRI ER FI LM FOR FLEXI BLE COPPER SUBSTRATE AND SPUTTERI NG
TARGET FOR FORM NG BARRI ER FI LM 5 TECHNI CAL FI ELD The present invention
relates to a barrier filmfor a flexible copper substrate and a sputtering
target for formng such barrier filmcapable of effectively inhibiting 10
the diffusion of copper to a resDESCRIFTHOMN as pol yi m de. BACKGROUND ART
Conventionally, a copper layer is forned on a resin filmsuch as pol yi m de,
15 which is to beconme the base film upon manuf act uri ng a flexible copper
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as to forma copper circuit pattern. The problemhere is that the copper

forfed on the polyinide filmeasily 20 diffuses (mgrates) in the

polyimde film and causes a s | B the wiring on the circuit
board. In order to inhibit thi :%(?ﬁguéﬁﬂdﬁﬂ'usmn of Cu to the polyimde

film proposed is a nethod of formng in advance a barrier |ayer for
preventing the diffusion of Cu on the polyimde fi|m and form Cu
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abagt 206 difftus3®06f cdppénisi resuf fllnﬁaucfmasr;@hpm;oye mde filmcan still be
acknow edged. In addition, when the wiring pitch becones narrower than
30Nm it is not possible to prevent diffusion to the 30 polyimde |ayer
w th a conventional barrier |agack@reuNphasr become known that this is
not necessarily effective. As a nmeans for preventing the foregoing problem
it is conceivable that the barrier characteristics can be inproved by
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Specifically, a copper seed layer is formed on the polyimide film by sputtering or
electroless deposition, and a thick copper plated layer is formed thereon.
Thereafter, the copper is subject to etching so as to form a copper circuit pattern.
The problem here is that the copper formed on the polyimide film easily
20 diffuses (migrates) in the polyimide film, and causes a short circuit in the wiring on
the circuit board.
in order to inhibit this kind of diffusion of Cu to the polyimide film, proposed is
a method of forming in advance a barrier layer for preventing the diffusion of Cu on
the polyimide film, and forming a Cu seed layer and a thick Cu plated iayer thereon.
25 As a representative example, there is technology which forms a Ni-Cr alloy
barrier layer (refer to Patent Document 1).
Nevertheless, when the temperature rises to about 200 to 300°C, diffusion of
Cu to the polyimide film can still be acknowledged. In addition, when the wiring
pitch becomes narrower than 30um, it is not possible to prevent diffusion to the
30 polyimide layer with a conventional barrier layer, and it has become known that this
is not necessarily effective.
As a means for preventing the foregoing problem, it is conceivable that the
parrier characteristics can be improved by thickening the conventional barrier layer.

Nevertheless, when the thickness exceeds a certain value, another problem occurs



was insufficient to becone a fundanmental solution. As another proposal,
suggested is a nethod of formng a thernoplastic polyimde |ayer on a
t hernosetting polyimde base film covering this with a barrier 5 netal
formed fromat |east one type of netal selected fromN, C, Co and M,
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present jnventors discovered that the foregoing problens can be overcone
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barrier filmas thin as possible in order to prevent peeling, and
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SUMMARY OF THE INVENTION

In light of the foregoing problems of conventional technology, an object of the

present invention is to obtain a barrier film for a flexible copper substrate and a
20  sputtering target for forming such barrier film. The barrier film for a flexible copper

substrate can inhibit the diffusion of copper to a resin film such as polyimide.

Further, the film thickness is thin enough to prevent film peeling, and is capable of

obtaining a sufficient barrier effect even in a minute wiring pitch. Moreover, the

barrier characteristics will not change even when the temperature rises due to heat
25  treatment or the like.

As a result of intense study, the present inventors discovered that the
foregoing problems can be overcome by using an alloy having effective barrier
characteristics, forming the barrier film as thin as possible in order to prevent
peeling, and improving the uniformity of the deposited fiim.

30 Based on the foregoing discovery, the present invention provides:
(1) A barrier film for a flexible copper substrate comprising a Co-Cr alloy film
containing 5 to 30wt% of Cr and a balance of unavoidable impurities and Co,
having a film thickness of 3 to 150nm, and film thickness uniformity of 10% or less

at10; and




(2) A sputtering target for formng a barrier filmconprising a Co-C all oy
containing 5 to 30wm % of Cr and a bal ance of unavoi dable inpurities and Co,
wherein the relative magnetic perneability in the in-plane direction of the
sputtered face is 100 or less. 5 The barrier filmfor a flexible copper
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and there will be nq adva tage over, conventional barrier filns. Further,
i f theC@PP%bﬁ’t%ﬁ%s‘@g FARYY M evwoul d be inpractical since the barrier
filmwll interfere vvlth the etching of the Cu layer to forma circuit,
and nuch tinme will be required in elimnating such barrier film
Accordingly, the O BRIEBMRERCRIREIONK2F WiHENDRAWENESr egoi ng range. The
filmthickness of the barrier filmfor a flexible copper substrate of the
present invention shall be 3 to 150nm If the filmthickness is |ess than
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Fig. 2 is a diagram showing the analysis (AES) of Cu diffusion in the case of

using the Ni-Cr alloy barrier film of Comparative Example 1.
20 BEST MODE FOR CARRYING OUT THE INVENTION

The barrier film for a flexible copper substrate according to the present
invention is a Co-Cr alloy film containing 5 to 30wt% of Cr and a balance of
unavoidable impurities and Co.

25 In the film composition, if the Cr content is less than 5wt%, the barrier
properties will be insufficient, and there will be no advantage over conventional
barrier films. Further, if the Cr content exceeds 30wt%, it would be impractical
since the barrier film will interfere with the etching of the Cu layer to form a circuit,
and much time will be required in eliminating such barrier film. Accordingly, the Cr

30 content shall be within the foregoing range.

The film thickness of the barrier film for a flexible copper substrate of the
present invention shall be 3 to 150nm. If the film thickness is less than 3nm,
sufficient barrier properties cannot be obtained. Further, if the film thickness
exceeds 150nm, the film will easily peel. Thus, the film thickness shall be within




The filmthickness of the barrier filmfor a flexible copper substrate of
the present invention shall have a filmthickness uniformty of 10% or
less at 1 Q \Wien the filmthickness uniformty (1 Q exceeds 10% there
is a problemin that, 5 during etching process, the portion where the

barri ethd fdreydiagtrhgew | | be etched broader than the portion to be renoved
when etching is performed until the thick portion of the barrier filmis
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the production yield will deteriorate. Further, with the Co-C alloy
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and rol |ing Nﬂ;regggr, With t?'u%?&(t}rtering target for forming a barrier film according to the
20 present invention, the relative magnetic permeability in the in-plane direction of the
sputtered face shall be 100 or less. If the relative magnetic permeability exceeds

100, the film thickness uniformity of the sputtered film will exceed 10% at 1 0.

It is desirable that the Co-Cr alloy target of the present invention has an

average grain size of 500um or less, preferably 100um or less. This is because if

25 the average grain size exceeds 500um, the generation of particles will increase, a
film defect known as pinholes will increase, and the production yield will deteriorate.
Further, with the Co-Cr alloy target of the present invention, it is desirable

that the variation of the average grain size in the target is 30% or less. This is
because if the variation of the average grain size exceeds 30%, the film thickness

30  uniformity of the film subject to sputtering deposition could exceed 10% at 1 0.

Upon manufacturing the target of the present invention, it is desirable to
process the target board with & combination of hot forging and rolling at 800 to
1370°C.




4 Further, after performng the foregoing hot forging and rolling, it is
desirable to performheat treatnent in the atnosphere, in a vacuum or
under an inert gas atnosphere at a holding tenperature of 300 to 960C. The
heat treated plate obtained as descri bed above is machined into a target 5
shape, and Foethayesfagepartargiingsise fRRaponfg hbefosgnttard nglisgirit &ceekigaade to
be 0.01 to 5m Further, it is desirable that the non-sputtering surface
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an Al alTloy, , Cualloy, Ti, or Ti alloy by way of netallic bonding 15
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present 1nvention shall 25 never be limted thereby. In other words, the
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subject to hot forging and hot rolling at 1100C, cool ed, and thereafter

subj ecthighophwat spyleiiitnt at 500C for 2 hours and
Further, as impurities contained in the target, it is desirable that the

concentrations of Na and K are respectively 5ppm or less (hereinafter, ppm
represents wippmy), the concenirations of U and Th are respectively 0.05ppm or
20 less, the total amount of metallic elements except principal elements and added
elements is 0.5wWt% or less, and the oxygen concentration is 0.5wi% or less.
Examples
The present invention is now explained in further detail with reference to the
Examples. These Examples are merely illustrative, and the present invention shall
25 never be limited thereby. In other words, the present invention shall only be limited
by the scope of the present invention, and shall include the various modifications
other than the Examples of this invention.
(Example 1)
The composition of Co-20wt%Cr was subject to melting and casting to
30 prepare a Co-Cr ingot. This ingot was subject to hot forging and hot rolling at
1100°C, cooled, and thereafter subject to heat treatment at 500°C for 2 hours and
machined into a target. The grain size of this target was 280um. This target was
further subject to finishing so that the average surface roughness Ra became
O.M,um.l




machined into a target. The grain size of this target was 280Nm This
target was further subject to finishing so that the average surface
roughness Ra becanme 0.14pm 5 The Cr concentration of the target was
19. 1wt % inpurity conponents were 0.2ppmof Na, 0.1 ppmof K, 0.02ppm of

U, 0.03ppm ghelDr coReerititiin 60iNectgatf wastial 1wisonpaneny sonasorefpwareand
t he oxygen content was 10£{3m This target was bonded to the backin | at e
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conponents of this barrier |ayer, there was 18. 3wm % of Cr, and coi nci ded
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t hi ckn f [ j | ayer was nmeasured with a 49-poi nt neasurenent,
and thglﬁﬁl eé%ibcﬁ%@’ge?%ﬁwormty was 7.2%at 1 cr. Cu layer of 200nm
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respect to this Cu/ Co- | am nated film a depth profile of a sanple only
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to heal, SRRt 1Hid rr“f%ﬁ%t‘{z?h%e?@%sﬁé%wgf ?@Se%rﬁjgﬁgi'ﬁcm&dh SnkAuger

el ectron ‘“spectroscopy), e diffusion arrier layer was
eval uaterhpositpn Withhavaightig lpesobmtenbiof dept A her bink Itbickhess AEShisWbahiarhe

barrier film 20 forned.from Co- that were subject to.heat treatnent at
500C. Jaks" s Bas S aih 3 R dian s e g b e ey i iss gy

subj ec e reatnment, and diffusion to the barrier |ayer could not be
acknowhﬁgég./g%&gar ative Exanple 1) A material having a conposition of

Ni - 20wt %Cr, Ophilgfer of a2@EHMetHickiest was Haposiesd et ehisabarrieas |84dh] &ith to
melting and casting to prepare a Ni-Cr ingot. This ingot was subject to
hot foPgHHE"A®%d hot rolling at 1100C, cool ed, and thereafter subject to
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subject to the foregoing deposition and a sample that was further subject to heat
treatment in a vacuum at 300°C x 2 hours was taken with AES (Auger electron
spectroscopy), and the diffusion of Cu to the barrier layer was evaluated.

Fig. 1 shows the results of depth profile with AES. With the barrier film
20 formed from Co-Cr that were subject to heat treatment at 300°C, the Cu profile was
the same profile as the sample that was not subject to heat treatment, and diffusion
to the barrier layer could not be acknowledged.
(Comparative Example 1)
A material having a composition of Ni-20wt%Cr, which is a conventional
25  barrier material, was subject to melting and casting to prepare a Ni-Cr ingot. This
ingot was subject to hot forging and hot rolling at 1100°C, cooled, and thereafter
subject to heat treatment at 500°C for 2 hours and processed into a target.
The grain size of the target was 300um, and the surface roughness was
subject to finishing so that the Ra became 0.15um. The Cr concentration in the
30 target was 19.7wt%, impurity components were 0.1ppm of Na, 0.3ppm of K
0.02ppm of U, 0.04ppm of Th, the total content of metal components was 510ppm,
and the oxygen content was 10ppm. |
This target was bonded to the backing plate with indium, and the target side
and the backing plate near the target were subject to bead blasting and roughened




subject to finishing so that the Ra became 0. 15Nm The C concentration in
the 30 target was 19. 7wt % inpurity conponents were 0.1 ppmof Na, 0.3ppm
of K, 0.02ppmof U, 0.04ppmof Th, the total content of netal conponents
was 510ppm and the oxygen content was 1 Cppm This target was bonded to
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becarredirecysn offthe teegeitwage18Rgnetic permeability in the in-plane direction
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to heat treatnent at 300C was diffused deeper into the barrier layer in
conpar fayegoing derositienadthsampe thalt was (fojtaet subjepkin heablreatment inaot her
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diffused deeper into the barrier layer in comparison to the sample that was not
subject to heat treatment. In other words, it has been discovered that the function
as a barrier layer is inferior.
(Example 2 to 8)

20 A target was prepared with the same manufacturing method as Example 1,
and such target having an alloy composition and relative magnetic permeability
within the range of the present invention shown in Table 1 was used to form a
barrier layer having a film thickness of 10nm on a polyimide sheet having a
thickness of 38um.

25 Further, the composition (wit%) of the respective added components of the
barrier layer, the film thickness (nm) of the barrier layer, the film thickness uniformity
(%) that measured the film thickness of the barrier layer at a 49-point, and the
endurance test (hours) are similarly shown in Table 1. The film composition (wt%),
film thickness (nm), and film thickness uniformity (%) of the barrier film of Examples

30 2 to 8 were all within the range of the present invention.

Further, a 20nm Cu seed layer was deposited on this barrier layer with

sputtering, and this was further subject to electroplating so as to form a Cu layer of
8um. An endurance test was performed to a wiring pattern prepared with a 30um

pitch (linewidth 15um, distance between wires 15um) by applying a +60V voltage,




barrier layer, the filmthickness (nm of the barrier layer, the film

t hi ckness uniformty (% that nmeasured the filmthickness of the barrier

| ayer at a 49-point, and the endurance test (hours) are simlarly shown in
Table 1. The filmconposition (W%, filmthickness (nnm, and film
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endurance test was perforned ring pattern prepare pitch
(1'i newwdtels. 15Nm di st ance bet vveen w res 15pn) by applying a +60V vol t age,

7 and ret ai ni the wiri pattern in an atnosphere having a tenperature of
85C and Omﬁ’ﬁf%ﬂfeyeé?m§gh/£)gﬁe results are sinmilarly shown in Table 1. As a

result of thﬁe%ﬁ@ﬁar@é@ﬁﬁ'&ﬁn ale@iv8 Eizthilet SRA%S rr@TéBI@rf WalsT §dlid ah 1tS
wires. 5 (Conparative Exanple 2) The sane target as Conparative Exanple 1

shown anNIF&h | arienday adJayingadfiina tiNckr@rssbat i Dem wagdiormadi ory aapblylnide
f 10nm on a polyimde sheet having a thickness of

hi ck f
58|1C| ne?‘?ﬁﬂ?%‘@ﬁjg q%@@gﬁ%@?gﬁy% (W% of the respective added conponents

of the 10 lp@wheerthleamhpogmnfqvh% )taF BknRSPeCiNVG a@ticl @ rRBGMERE dfamer the
filmthickness uniformty hat neasured the fil mthickness of the

bﬁﬁ@r erbarra@rgflyert the Hign ﬁurmeSSa(mm)toTéhe oadigrdayer, ﬁt@%fllng HDQK@SS?W;BREWI arly
Lo, T 1 |
Gonpar v EEgRard S e Ry SRERABRE of 4R el i/l rds PRkl biine 15

Mor eovehdufard@nesCth@eedaledsiaiilarisho®paamagie pn this barrier layer by
sputtering, and this was further su\%{gct to electroplating so as to forma

Cu layer of ThenlloancemBpanemceNitesof Wag baeierdiiffeal Compaiptivexpeaale 2nis
prepar %gltwfﬂ,%o%nglgrgf tﬂetp(fgsé tfi’)tnh 15m distance between wires 15n) by

applying a alning the wiring pattern in an atnosphere

haysng a temmeavareumna’ﬁ@wrstedZ&yburwah tdepokitédton Thie basiertiayer ey
simlarly shown in Table fl As a result of perform ng the foregor ng

endur aﬁ@éﬁ?@%@a angf s ues Tuahiep sHRISCY & BlestisPEtng) s a8 &0 foim 35BURBIAT! it
caused gan$hoAL (Hdlrstde 13t Wi ¥ei&Tned to a wiring pattern prepared with a 30um

pitch (linewidth 15um, distance between wires 15um) by applying a +60V voltage,
and retaining the wiring pattern in an atmosphere having a temperature of 85°C and
20 humidity of 85%. The resulits are simitarly shown in Table 1.

As a result of performing the foregoing endurance test, although
Comparative Example 2 lasted for 350 hours, it caused a short circuit in the wires
thereafter.

(Comparative Example 3}

25 A target was prepared with the same manufacturing method as Example 1,
and a target having an alloy composition outside the range of the present invention
(Cr content is less than the present invention) as shown in Table 1 was used to form
a Co-Cr barrier layer having a fiilm thickness of 10nm on a polyimide sheet having a
thickness of 38um.

30 Further, the composition (wt%) of the respective added components of the
barrier layer, the film thickness (nm) of the barrier layer, the film thickness uniformity
(%) that measured the film thickness of the barrier layer at a 49-point, and the
endurance test (hours) are similarly shown in Table 1.

The film composition (3.5wWt% of Cr) of the barrier film of Comparative




thereafter. (Conparative Exanple 3) 25 A target was prepared with the sane
manuf acturing nmethod as Exanple 1, and a target having an all oy
conposition outside the range of the present invention (Cr content is |ess
than the present invention) as shown in Table 1 was used to form a Co-Cr
bar ri eExbmpds Shaesrigssitiian the Drdoness G tol3@eitk pof thefilnyiatcdadispeetthbavi ng
a thickness of 38m 30 Further, the conposition (W% of the respective
added PERSOHEMENUSN- the barrier |ayer, the filmthickness (nn) of the

barrier lay [ i WfQr A ital : [ fFilm
t hi ckness OF/{ OtrﬁEép%rélfraréldeﬁrntI I@al'flgél&g% %P%@p%%éﬁé}tegn@& mhamﬁﬁﬁggh@}%
(hour swaar furtiem subjegt shelectiodePabitionlso Beetd ifomm coruodayeroof Ganbwt Adof Cr)

of the barrier filmof Copparative 8 Exa e 3 was | ess, than.the
ot onEnauIaArBeatis: oS PRI 18 2 0HES Joain e PaE i & HoLHt PIRh

Mor eov rnse A0 EY Y cﬁaﬁﬁcé We@@%ip@ao%hfn?ﬁafﬁpbmrﬁg Qaﬁéwrvolnagg,r an@nd

this urther subject to el ectrodepos n so'as to forma | ayer of
8m Anretairémgl dhangicdngesattasasinpan fadmesphers bawngi adepgpetrature of idCedndi th a

3011Im pitch (1] i d 15m .di st ance petween. wi.r.es ,15m by applying a +60V
vol tagg}mﬁﬂ‘&j Otggégz'ni BT ﬁt&“@a{&%}w Wmtefﬁ%tirmsphere havi ng a
tenperaturea@f S5eeand ohupkdbiningl tBe%folliRid@sSuhlisramce Skl | aithyughown in
Table 1. As a result of perform ng the foregoing endurance test, although
10 1Conmcmmaparatvetyaple 3 lasied dorf g‘rO hoorhidueaysaea achgsedirelisitotte vireguit in
the wires hhereafter. (Conparative Exanple 4) A target was prepared with

t he saltftéer Bfacturi ng nethod as Exanple 1, and a target having an all oy

‘conpositbApaptivied BRatpfe 4ange of the present invention 15 (Cr content is
nore than the present invention?_l as shown in Table 1 was used to forma

Co- O barri értargglevanepgred Mthihe Hacka &anWactuohth MAthedpes ix@ntde sheet
ven” R HBCRRY b PR Yo DBl W RS Ao M or IR ghpRect v
bansi enCt ayatenttifendid tharhinekpesentiniviention) ys shown in Table 1 was used to
form a Co-Cr barrier layer having a film thickness of 10nm on a polyimide sheet
having a thickness of 38um.
Further, the composition (Wt%) of the respective added components of the
barrier layer, the film thickness (hm} of the barrier layer, the film thickness uniformity

20 (%) that measured the film thickness of the barrier layer at a 49-point, and the
endurance test (hours) are similarly shown in Table 1.

The film composition (33.1wt% of Cr) of the barrier film of Comparative
Example 4 was less than the Cr content (5 to 30wt%) of the film according to the
present invention.

25 Moreover, a 20nm Cu seed layer was deposited on this barrier layer, and this
was further subject to electroplating so as to form a Cu layer of 8um. Although an
attempt was made to prepare a wiring pattern prepared with a 30um pitch (linewidth
15um, distance between wires 15um), the Co-Cr layer remained since it could not
be etched, and a pattern could not be formed.

30 (Comparative Example 5}

A target was prepared with the same manufacturing method as Example 1,
and a target having a relative magnetic permeability outside the range of the
present invention as shown in Table 1 was used to form a Co-Cr barrier layer

having a film thickness of 10nm on a polyimide sheet having a thickness of 38um.




20 (9 that measured the filmthickness of the barrier |ayer at a 49-point,
and the endurance test (hours) are simlarly shown in Table 1. The film
conposition (33.Iw%of Cr) of the barrier filmof Conparative Exanple 4
was | ess than the O content (5 to 30w% of the filmaccording to the
present i nvE&ntthen.tha5cdvhpesitien ,(wite2 @rinthEuespediveagddedanniupusits ed tbe t his

barrier layer, and this. was further, subject to electroplating so as to

for m abelrdragier Bie B TARTSSJRMPT e Dt I, TReiM Qieknesain@raly i ng
atter r r ' 3 j; ' ' il 1+S bet i res
Pany " el RR fthdlen Mot Rhiiieds bIHE i e o o e A T ter n

coul d eatiutenceaesethouds) {remipidady shewbiafpbe B) A target was prepared with
t he_sanme manufacturing nmethod as, Exanple 1, .and a,target havin rel ative
magheti ¢ poMRIGBIFH & se e ERR NS Qo] G5t RCREen AR BAC4YES hown
in Tablg .l t\WaserUSEE 0 - rgé & k@yera daviepser af 8l t hagkness
of 1 OH%ISOE a p{oléglg}%hgghsﬁe@gﬁoggglﬁﬁggg ?hi ckness %f 38m? r9 Furétlher,_ t he

conposientdaran(cst ¥st oivas heerfeseet td e Witdg doasiemp oprepaedwitthe 36anT ipdeh| ayer ,

the filmthigck f the barr, the film thick i formt
(9%t nAParIdEA B thnPr, el eRRobEt, A ST PR B 100G ATAGs! Bhfiny "
and t hesiaRf GRirhgShattdifUnSan AtMoshAblahhYingh@wemipardiakd @f 185°C Mageover,

R
a 20nm Cu sggé | ayer “was dei)osme_d on this barrier layer, and this was
f ui® hehusuditeot 85%. elldw respltaeiragingiariysshawi iy ke du | ayer of 8pm An

(i mewi dth o arSdhnge Berogafiol et toRRi 0o BATRSIcR; bl elrdlfhbge.
and 1 eloHh RardBive FBamBiers) [4Méd @6maTO hatrsitinbames @ drovi digcwsit iretenatesr e of
85C and 10 hum dlaff?/ of 85% The results are simlarly shown in Table 1. As

a r esultheregftper floradditipn. Hiae fibp dyeknepsevriloraiyevaesiso cansitsughly ICHear at i ve

Exanpl e~5_| ast O-hours, it caused a short circuit in the wres
thereagpgmpﬁrﬁtﬁé&d%%ﬁnﬁe 6fhe filmthickness uniformty was al so

consi der abl w, {arfer was. prepSpaitatthe esdm@mraifadtutibg Antdiogess \Exanpsiepiar ed
wi th the sanme manufact url n?ﬁ met hod as Exanple 1, and a target_shown in
Tabl e Bnfad target shewpdpflabis dpVas EppdhdC PERE™ BIEFNgarPd & o-Cr barrier

layer having a film thickness of 2.5nm which is out of the range of the present
invention (thinner than the present invention) was formed on a polyimide sheet
having a thickness of 38um.
20 Further, the composition (wt%) of the respective added components of the
barrier layer, the film thickness (nm) of the barrier layer, the film thickness uniformity
(%) that measured the film thickness of the barrier layer at a 49-point, and the
endurance test (hours) are similarly shown in Table 1.
Moreover, an endurance test was performed to a wiring pattern prepared with
25 a 30um pitch (linewidth 15um, distance between wires 15um) by applying a +60V
voltage, and retaining the wiring pattern in an atmosphere having a temperature of
85°C and humidity of 85%. The results are similarly shown in Table 1.
As a result of performing the foregoing endurance test, although
Comparative Example 6 lasted for 390 hours, it caused a short circuit in the wires
30 thereafter. It has become clear that when the film thickness of the barrier layer is
insufficient, diffusion of Cu to the polyimide sheet will occur, resulting in no durability.
(Comparative Example 7)
A target was prepared with the same manufacturing method as Example 1,

and, under the condition that the film thickness of the barrier layer is outside the

10




| ayer having a filmthickness of 2.5nmwhich is out of the range of the
present invention (thinner than the present invention) was fornmed on a
pol yi m de sheet having a thickness of 38pm 2U Further, the conposition
(W% of the respective added conponents of the barrier layer, the film
t hi cknessyg oh)heoprasleet barentien dsagterywn timdabie m alﬁmﬂnémriemiafyer hating € %)

t hat measured the { m t hi ckness of tEe barr Ia er aé 4w%$2|nt and
t he eﬂmﬁ@ﬁ%@ﬁ%g 1BHBT WhiCH IS Qi Aft ;a|rangﬁ rfaprenyen Fa
endur a (| 30Nm
o en TR L P ek tort s p%%@i‘fé“sﬁ‘%?”w’%‘é” e de)

voItagBBuand retalnlng the wiring pattern in an atnosphere having a
erature 85C hum dity of 85 The resu e simlarly shown in
o' 1 heTRercodimastin gbiecinbatineraddes sgmPRg Cellan aes el ptfiough

Cormar fHd URnEHRERNESS 'n?r?’jt efﬂ ther bé%rh%vé atd GRUSEY ShoAerh gab@uit in

the wires 30 thereafter It has becone "cl ear that en the filmthickness
of thel\laaerthekesbayenca‘asthawslnﬁrflemlemer pedledsiibnves opessiblae tpopgifainde

sheet mn resultl nQ r.abi,l (A le 7)) A
target S %e%‘féﬂa%aswet'ﬁefﬂ e %ff rcﬁrﬁ%ﬂ’f gcb% k?f:géoﬁ? @%&taeh%xﬁﬁ%é% ” and,
under {hgxrfaRbfithebarhét lalBeisflihhpproprigteless of the barrier layer is outsi de
the 10 range of the present invention as shown in Table 1, a Co-Cr barrier
| ayér having a filmthickness of 180nm which is out of the range of the
present invention (thicker than the present invention) was forned on a
pol yi m de sheet having a thickness of 38m 5 The conposition of the
respecti ve added conponents of the barrier layer and the filmthickness
(nm) of the barrier layer are simlarly shown in Table 1. Neverthel ess,
since the barrier layer peeled, it was inpossible to perform subsequent
nmeasurenments. Accordingly, it has becone clear that excess film thickness
of the barrier layer is inappropriate. 10 15 20 25

15

20

25

30
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Nrr ELL ¢c) NO C> N NNNMMMMNMNCOO ~~1LL LLCUUUU
uoo(~-Uuuuuu 000000. .. © O0COLbtoLQr rr T Or TTr
COinlLoLOI~EQ 0 Q di1 d ONpj ChNNd? O LO Orrrr CONCON
F T VO000UYUUZ UL INDUSTRALARRLIGABIEI(> N> co > It > U) > (D >
I, NONNONNO -N~O- NN asasaaalC Lai a'-a'- alil
EEEEEEEaEaEaEaEaEaE mmmmmmmEMmMECQ E(a EmEc
Em X X X Xh¥ preXet MvEntioryreldsMYYANONSHINHNAL i IWAdpUble ¥Y bbM(kihyV ~2
| NDUSTRI AL APPLI CABI LI TY The present invention yields superior effects in
t hat i suffisiecdpaistier effeeibreven inga fingf wirdidepitchhBnd Bas defiden sharasteristica fi ne
Wi r

5 ngtrpa{ttv\% ’no?%ﬂanaé e?/%ﬁr\.bﬁén w{e%%grraitl?r%iiﬁéreases due to heat treatment or

the like. Accordingly, the present invention is effective as a barrier film for a
flexible copper substrate since it possesses superior barrier characteristics against
the diffusion of copper to a resin film such as polyimide.

13




5 that will not change even when the tenperature increases due to heat
treatnent or the |ike. Accordingly, the present invention is effective as a
barrier filmfor a flexible copper substrate since it possesses superior
barrier characteristics against the diffusion of copper to a resin film
such as polyimide. 13 CLAIMS 1. AW&AIMS®r filmfor a flexible copper
substrate conprising a Co-Cr alloy film containing 5 to 30w % of C and a
bal ance of unavoi dable inpurities and Co, 5 having a filmthickness of 3 to

150nm 4and PObQPrFerP'fﬂl'ﬁ‘ﬁ)?rsa ‘ﬁ@xftﬂé rﬂobﬁepfsu%gﬁ/&@r cbt‘?}%ﬂsm@tal@o Gr affoypphtering

t ar get for rmng a barrier filmconprisin oy containing 5to
30wt % obnf@iningds atob&ﬂ)w’r%eObCrualad/m tatree uumawb@stbémamgum!ewmtbm t he

reI ti éay@%%% rg(ih‘%géggg%yt%@% the dﬁin‘?kl%@l?né%sr G 6r(r)nr}tyo(f)f %]‘9 e%ger ed
at1o.
2. A sputtering target for forming a barrier film comprising a Co-Cr alloy
containing 5 to 30wt% of Cr and a balance of unavoidable impurities and Co,
wherein the relative magnetic permeability in the in-plane direction of the sputtered

10 face is 100 or less.
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