14 January 2005 SPECI FI CATION METHOD FOR W NDI NG COPPER FO L ON CORE TUBE
‘5 BACKGROUND OF THE | NVENTI ON The present invention rel ates tgagarymiohod
for winding copper foil on a core tube. BACKGROUND ART 10 In a
conventional method for w nding copper foil on a core tube, as shown in
FIG 1, what is called a pressure- sensitive doubl e-si ded adhesive coated
tape, which is comercially avail abtegcrdidn®ron dt h of about 30 mmis
affixed to one place on the core tube, and an end portion of the copper 15
foil is bonded to the tape, by which splicing work is finished, 20 and

thereafter the copper foil is wound while the core tube is rotated,
wher eby the manuf act uMERHOROFRRf BENRING REPERHOIIr @M COBEpBEEBrned. After
t he manufacturing work is finished, the roll-form copper foil is wapped

with a plastic filmto prevent the copper foil from being exposed to the

out si de at npsphere, and thennéﬁkéﬁﬂuﬁﬂ“d%-%g&P%%%hgﬁEb&ery box to reduce
amage

the influence of vibrations and to prevent urrng transportation

wher eby the copper fwdlpFeldnd Sn¥8hRB8H £818c45%0 LheLRBar 8850 Y4, he
pressure-sensitive doubl e-sided adhesive coated tape is used to splice the

copper foil berngrewofinillton tdecewy evbehe i s as descri bed bel ow. The core
tube 1 : '

BACKGROUND ART
N 10 In a conventional! method for winding copper foil on a
\—) . core tube, as shown in FIG. 1, what is called 'a pressure-
sensitive double-sided adhesive céated tape, which is
_ comme;(::ially available, with a widtl_'l of about 3b mm is affixed
to one place on the core tube, and an end portion of ti:xe copper
15 foil is bonded to the tape, by which splicing work is,fini;shed,-
| and thereafter the copper foil is wound whilé the core tube
_is rotated, whereby the manufacturing work for a copper foil
roll is performed. | | :
After the manufacturing work is finished, the roll-form
20 cfdpper foii is wrapped with a plastic film to prevent the
’\) o . copper foil from being exposed to the outside atmosphere, and
then is put into a goods-delivery box to reduce the influence
of vibrations and to 'prevent damage during transportation,
whereby the copper foil roll is shipped to a user.
25 The reason why the pressure-sensitive déuble-sided
adhesive coated tape is used to splice the copper foil being

- wound to the core tube ig as described below. The core tube




‘length of 700 m 't

14 January 2005 for coppef foil is used as an article repeatedly used
‘between a copper foil manufacturer and a | ami nator or an etrehiangry 208Eer .
i.e. PCB shop, who use copper foil.- Inevitably, therefore, the copper
foil must be spliced easily to the core 5 tube, and noreover nust be peel ed
of f and renoved easily from the core tube. However, in the work for _
w ndi ng copper | p fail wth a. nomnal thi.cknes f. .70 lIm a
000" £k borhBhgRINERE usedos B - PO aBe LS L REY Brres
copper foil 10 aMdopprN@BhDahahbt £&0ESSr Und G 1hRind cbeNELNafl 20RO tO
3000 mis sonetinmes wound. Therefore, poor w nding accuracy presents
various, probl emakelrqr, gxaupbes sHop hawOPRR! dodipleri $oilOUNEhdwWwIRSEM 1Y ,0N the

core tube, and the winding tightness of copper foil is uneven 15 at the
ri ght and | eft therefouppethe opbpes fladdsenet Heyspl bred ieasd Lycea thiengondaen
the copper. foil is transported in a vehicle, so that the core tube slips

out of place, WiPEm aRRELEegVeF disdnbe Padad Rt aaghperoved leagddnotrere used

by the wuser. Al so ven if the copper foil roll manufactured by
minding,copper%ggiFoﬁftﬁugghoninal thi ckness of 18 mor smaller on the

core tube coul d be wsed,dy, faﬂgtﬁ%rw‘é&}og&naiw%bggg?@% 3¢ SRip&ed

condition of the copper foil and core tube I's not es ‘soneti nmes
generate in theo2® ¢OAPQ nbRihal tHi&dH0S 070 3AQUL 100 ¥R fJ0HobNE Cpre

tube, which sonetinmes produces a portion unusable as a copper-cl ad
: 1000 m of copper foil is sometimes wound, and for copper foil

':;) 10 with a nominal thickness of 18 Mm, a length of 2000 m to 3000

. m is sometimes wound. Therefore, poor winding accuracy
presents various problems.

For example, if the copper foil is wound loosely on the
core tube, and the winding tightness of copper foil is uneven

15 ‘at the right and left, the copper foil is loosened by
vibrations occurring when the copper foil is transported in
a.fehicle{ so that the core tube slips out of place, which
‘poses a problem in that the copper foil cannot be used by the
user.

20 . 2lso, even if the coPper.foil roll manufactured by
ﬁinding copper foil with a nominal thickness of 18 HUm or
émaller on the core tube could be used by the user without
trouble, when the spliced condition of the copper foil and -
core tube is not good, wrihkles sometimes generate in the

25 copper foil in the range of about 100 m from the core tube,

which sometimes produces a portion unusable as a copper-clad

laminate.




| amnate. 2 14 January 2005 Further, in manufacturing the copper-clad
‘lam nate, a continuous |am nating process (sonetines refer I Bifah Q2008
roll-to-roll process) has been used in which glass- cloth reeled out of a

glass cloth roll is inmpregnated with an 5 insulating resin, and the

| mpregnated glass cloth is directly attached on copper foil reeled out of
a copper foil roll r atin L an _ove t he
copper-clad |am nates a%lz %’nﬁ% urg oo t| nuou er Flaﬁhxl(mmﬁ%?‘ﬁ%d 2 the

wi ndi ng accur ag%n@finG8RPef ad Ot var
contributing to Pnplrloverren? | néﬁrg'% cfnlé:é%sE s%%%%ﬁ%%ﬁp&fép@r%%mgnm

FIG 1 is a schematis-¥oEW shevddi) hde0beRnt uedal inthhoeh disSicimg
copper foil to a core tube; 15- FIG:- 2 is a schematic view showing a
position at vvhirelaleéregmné -Sarisads i atdhubriod 1sideimprdigsa ved coiailecirt apes

with releasing paper are affixed to a core tube;. FIGS. 3 and 4 are
schematic V} ewdPEHOIFHRE XeFiBe ctitst éhefléﬁpr\ﬁ\gﬁéilﬁé @ﬁ?ﬁe?—'l‘?‘é‘i‘ isohl ze atdne

t ube, vi ewed fr e.si de 6 are schemati c ,vi ews. showi ng
rethods for cOSFRSPTAG™ REPRPRAITH 588&F§c‘§/“‘b1° BT TP I el 1 7"“1% a
schematic vi eW19f cEPERSy Tl 1'5%“%6‘%'&1“%%@:1, a@hf&l?cél% «%’éod Cex”% and
FIG 8 is a schematic vi'ew showng sanpling po It1ons Feva ua ng
copper foil argamiwigdd dre EhQdfadRe¥@ES8ontinuously. In this method,
the winding accuracy of copper foil roll is a very important
::) 10 factor contributing to improvement in yields.
.
BRIEF bESCRIPTION OF THE DRAWINGS
FiG. 1l is a schematic view showing a conventional method
for splicing copper foil to a core tube;

15 . FIG. 2 is a Schematic view showing a position at which
pressure-sensitive double-sided adhesive coated tapes with
feleasing paper are affixed to a core tube;

FIGS. 3 and 4 are schematic views showing a procedure
for winding copper foil on a core tube, viewed from the side;

20 . FIGS. 5 and 6 are schematic views showing methods for
evaluating the winding accuracy of copper foil;

FIG. 7 is a schematic view of copper foil manufactured
'bf an electrolytic method; and
FIG. 8 is a schematic view showing sampling positions

25 for evaluating copper foil area weight in the transverse

direction.




direction. - 3 14 January 2005 SUMMARY CF THE | NVENTI ON Ther eupon, the
inventors of the present invention earnestly conducted a studymapdebound
that the first stage of wi nding of copper foil on a core tube, that is, a

first layer of copper foil wound on the core tube while the core tube is
rotated is very inportant as sUMVARY aF dgteINWENTDON t he wi ndi ng accuracy of
copper foil. The nethod for w nding copper foil on the core tube,

descri bed b&hewgurans dwr iheehtous daddd preschs émwwéid@s@afrinbéﬂly know edge.
In accordance with an asBect of t (g{ﬁaesent i,nvention, IS pr ovi ded a
Tap

met hod for GPHHIGE cdETERY 1819 FetRuBdrst Fraghi &8§ Foil is
| dt t
ShTCed 0 & 6002 L4015 os, 01 auBCcssuten, SLiLYC oaUpLE: st ©

conpri sing &&ﬁl&bﬁpﬁl@fcoi‘eaﬁfﬂexw&ﬂl@th@é&:te RLSS S @ob£n ik \eedoubl e- si ded
adhesive coated tape with releasing paper, which has a |length equal to the

w dt h of coppesrtahoids befagtawdateanciagwitekt riodinbdaton:=dymf taewpphe out er
peripheral surface of the core tube so that the |engthw se direction of
the tape isftphbk-al Fe¢ metbadt fre w@m@mqmpmﬁr &R @f thhecqsr 8Webe; affi xing

a second pressur, itive doubl e-side esi ve coated
rel easi ngppg %ﬁﬁe%eﬁoﬁaswads I“8htt 8&16;? PRt S0P defSFFJS;E \gpressure -

- sensitive dpy l‘% e si ded adhesive coated tape with releasing paper and a
wi dth of 15 to 8 mmto the outer peripheral surface of the core tube,

like the first presssé@dans€nsithi ¥€ aspect of the present invention, there
is provided a method for winding copper foll on a core tube, in
which copper foil is spliced tc a core tube with use of a pressure-
sensitive double-sided adhesive coated tape with releasing paper
and is wound into a roll form, comprising the steps of : affixing a

first pressure—-sensitive double-sided adhesive coated tape with

releasing paper, which has a length equal to the width of copper

foil being wound and a width of 15 to 50 mm to the outer peripheral

surface of the core tube so that the lengthwise direction of the
tape is parallel with the longitudinal axis of the core tube;
affixing a second pressure-sensitive double-sided adhesive coated
tape with releasing paper, which has a length equal to that of the
first pressure - sensitive double - sided adhesive coated tape with
reléasing paper and a width of 15 to 50 mm to the ocuter peripheral
surface of the core tube, like the first pressure - sensitive
double-sided adhesive coated tape with releasing paper, so as to be
adjacent to the winding rotation side of the first pressure-

sensitive



doubl e- si ded adhesive coated tape with rel easi ng paper, so as to be

adj acent to the winding rotation side of the first pressure-iaanahtioese - 4
14 January 2005 doubl e-si ded adhesi ve coated tape with rel easi ng paper;
removing a releasing paper of the first pressure-sensitive doubl e-sided
adhesi ve coatedld-aspdedvddherveasbngd paperyitndeadddixigngaerns pelhdvgngsd ar t
end portion of the copper foil to the first pressure- sensitive

doubl e- si dedebgRfdsovearsFarédtheapersl rrepelwasengl Pagetouhls-sided a manner

that the winding-start e ortion of the copper foil _does not. cover the
second pres§ %gé'gng?ﬂ%?ggagﬂm%gs?%&s;%lH’@EWE TGat it aFe® W FeT easi ng
paper; renoyi i.ng e the; 0 N - itive

doubl e- si de%lccg%%%?i& e&ﬁ:(s:lggt%%Q?lgp%o%etrh@(r?ellsggs?ﬁeg%g%g%&rsgtgg ing the core

tube one subsiBniealidub1eOBPhR! @dhed Vel Bod 3t ahSe i tWhi€lakheg GRpeer foi l

is -under tension, and ceasing the rotation tenporarily at a position at

whi ch t he coppsicH eitharregpstioat tthe wiecind-praessend enson iofe thelguipper si ded

adhesi ve coated tape with rel easi ng paper; bonding the copper foil to the

core tube byohpplogEnrta cpres siicesternd PHOHIIRySPRITIHIEA BPLAatidede copper

- foil bonds suyffi.ci entilﬁl o t he . éec nd _pressure-sensitive do#bl g-si ded
adhesi ve co8PatP'EpE Tt h ke e5si i 6658%? PaPREt eB57°PaPE & AP PP ci ng

operation i, uhi o +hdeCoRRelrebOiteQanthe o4 Adivig- statd Hndspry tion side
is wound and " fixed on the core tube; and wi nding the copper foil into a
roll  form chacsdpsepé biing térarehfiqehpbe) wWHading eppsfe frobk @k a
substantially complete turn in a state in which the coppér foil is
under tension, and ceasing the rotation temporarily at a position
at which the copper foil iaps on the second pressure-sensitive
double-sided adhesive coated tape with releasing paper; bonding
the copper foil to the core tube by applying a pressure to a
~ bonding portion so that the copper foil bonds sufficiently to the
‘second pressure-sensitive double-sided adhesive coated tape with
releasing paper, thereby performing splicing operation in which
the copper foil on the winding-start end portion side is wound and
fixed on the core tube; and winding the copper foil inte a roll
form.
In describing the method for winding copper foil on a
core tube in an example embodiment, the description will be made
with reference to FIGS. 2, 3 and 4 for ease of understanding. FIG.

2 shows a state of the core tube after the first and second

pressure-sensitive double-sided adhesive coated tapes with




core tube in an exanpl e enbodi nent, the description will be nade wth
‘reference to FIGS. 2, 3 and 4 for ease of understanding. Fl G4 Jadushimes a
state of the core tube after the first and second : pressure-sensitive
~doubl e-si ded adhesive coated tapes with - 5 14 January 2005 rel easing
paper are affixed to the core tube to give an understanding of the
positional relat] ' e h flrst second essure-ssensitive
doubl e- si ded a%%é%%\%ghgcggg’% gﬁpegf%*%ér%?ae%}sﬁ 'ﬁé’rﬁaﬁ@r&? %ﬁ'eg%g?eaflube i's
GS.

rotated 5 in tk@adids@ahiu®hgi S8 € %Mt:iélf‘alarzrél‘@(tgol snEbCoedwblh tnE

I
3 and 4 show a procedure for splicing the copper foil to the core tube

usi ng schenat i Eisistte audevBcohd t fte £HIXe tddes f1akan doublkheideaeahenieé t he
arrow B of FIG 2. Therefore, the followi ng description will be nmade with
10 reference t ¢oRtES. t@ean@ith Fo1Raing papex.sclienmbire sulle isvirevasddwi ng
a state in which the first pressure-sensitive double-sided adhesive coated
tape with rel ed® e fipertien indicpéqdiy the RV C 5 Fhherdlb)sur FEES. of
the core tube.aTged‘ie %th of the first pressure - _sensitive dauble - sided
adhesi ve 15 coat 8d%tafe Wi ¢ PTE ien3°5a?)% 1¢4Pq LR CORPEREWWER Bt he

~copper .foi | beRgeWPNG ARG EBQeﬁQ?P@rs:{cﬂi 'v-ie%;sCQstthfr”c%qse %leah@glrcé€et .

whol e in the transverse direction of copper foil I fi1xed unifor

the core tube. idhenéi asie Pt a5us We-t3RNSirdowe sdegbkeesi ded adhesi ve coated
tape with 20 rel easing paper preferably has a width of 15 to 50 mm The
use of the tape w tThexrefiadtch hberHuickowiran deScmiptaonorily e dede with

s 10 reference to FIGS. 3 and 4. FIG. 3(a) is a schematic side
) view showing a state in which the first pressure-sensitive
‘double-sided adhesive coated tape with releasing paper is
affixed to the ocouter peripheral surface of the core tube. The
lengthcnfthefirstpressure;sensitivedouble-sidedadhesive
15 coated tape with releasing paper is equal to the width of the
copper foil being wound, and the copper foil is configured
so that the whole in the tr_‘ansverse direction of copper foil
is affixed uniformly to the core tube. Thg first
pressure-sensitive double-sided adhesive coated tape with
20 releasing paper preferably has a width of 15 to 50 mm. The
use of the tape with a width narrower than 15 mm cannot provide
a sufficient bonding strength between the core tube and the
“copper foil, so that the-copper foil cannot be wound under
high tension. On the other hand, the use of the first
25 pressure-sensitive double-sided adhesive coated tape with

releasing paper with a width éxceeding 50 mm makes it

difficult to affix the copper foil to the tape uniformly




“a sufficient bonding strength between the core tube and the copper foil,
so that the--copper foil cannot-be wound under high tension4 Jaluatipe0et her
hand, -the use of-the first 25 pressure-sensitive doubl e-si ded adhesive
coated tape with releasing paper with a width exceeding 50 mm nakes it
difficult teigidutxthdeformppiin boivrinklehe dcapratunitf ds diyffidulareary 2005

wi thout the formation of winkles, so that it is difficult to performthe
i ntended hi BariprmEC Ee dindeniiertibaghl THechrasy WprébXlr e- sensi ti ve doubl e- si ded

adhesi ve coated ape. wi.th rel easing .paper .is.affixed to the outer
peripheral — surf 406 GFEEEOHE T HERE AN P APLET=4Eh 2 Ehe ‘or 51 e,
strictly s ¥y i al | j t. i i axis, s core tube
as descri beﬂ'%?% g%hefg%rp éggng%)f:@n%%tifﬁqﬁg?ﬁ Lt&e{rge(?‘géreg p#%lgrhg%?g that the
work be donesuwshdd oF Lhdg &fet hale tiREpPOIINEL Of tAl thbiche the:,f kEsictly
pressure-sensitive doubl e-si ded adhesive coated tape wth rel easing paper
is affixed isperhtey,dehipatedleThrishi shddcagseudinhil saxier kfi shea chbire stubkact or
in determ ning whether or not the copper foil can be wound perpendicul arly

and uni f or N3¢ AEtEribEEshech E¥IEHE evvelifghl. Aft &F theeeferspreierable
pressure-se i%i ve doubl e-sided adhesive cogted tape wth releasing paper
has been af HTREd 1% "0hS BUEEHS Ferphel SSuMFicE R ehE abrt FIE t he
second pr e_SSclt'lre_ef§ﬂ§Fkéé/&x‘éoggﬁ‘t%ge&h&‘igeéidé% caMadt AP tipd el easing
paper is likewse affixed to the outer peripheral surface of the core tube
SO as to Dberiad] acRAkih® gaperfid SEFpre@s SUr fa&eAskinMe . dothiL-isi Wethuadhesi ve
coated tape with releasing paper. The state at this tinme is shown

this work is a first factor in determining whether or not the

copper foil can be wound perpendicularly and uniformly with

respect to the core tube.

After the first pressure-sensitive double-sided adhesive

‘coated tape with releasing paper has been affixed to the outer

peripheral surface of the core tube, the second pressure-sensitive

double-sided adhesive coated tape with releasing paper is likewise

affixed to the outer peripheral surface of the core tube so as to

be adjacent to the first pressure-sensitive double-sided adhesive

coated tape with releasing paper. The state at this time is shown

in FIG. 3 (a). The second pressure-sensitive double~sided adhesive

coated tape with releasing paper has a width of 15 to 50 mm and a

length equal to the width of the copper foil being wound, like

the first pressure-sensitive double-sided adhesive coated tape

with releasing paper. However, the first and second pressure-

sensitive double-sided adhesive coated tapes with




in-FHG 3 (a). The second pressure-sensitive doubl e-si ded adhesive coated
‘tape wWith rel easing paper has a width of 15 to 50 nmmand a 4egaghfy @asial to
“the width of the copper foil being wound, |ike the first :
pressure-sensitive doubl e-si ded adhesive coated tape wth rel easing paper.
However, the first and second pressure- sensitive doubl e-sided adhesive
coated tapes w bl u 2005 rel easi.ng _paper need pot. al ways have
t he sane mﬁdtrLg%;§?518§a§8ﬁ§? %%%%i%@ﬁi?é?%%ﬁaHF%FC%E&Sgaﬂﬁdwhﬁﬁﬁrn§"éngth
of the copper dxinpiel NEodd{dlr ML ERL GriAIY s ¥6a JAUR: G551 fk-hh 3¢hesd ve
coated tape with rel easing paper wwth a wdth of 30 5 nm an e second
pressur e- sensi tdoppedobli @; StHe df Eke s sureAlRA sligRGeVablibi £l £884 0 paper
with a width of 25 mMmmy be used. After the first and second

pressur e- sensi Bidhesigeutdated dedeadhesined easdngopdmpe wiwht & wikltdasErgp paper
have 10 been affixed to the outer peripheral surface of the core tube, as
shown in FI& Imgpd thesago9di Rgeseure - eems ok coubflergédedopiresiwi| to
be wound is fir%ttgghgred-tp the first gressure-sensLtive doubl e- si ded
adhesi ve coat ef°f55e WRRR Vi E8d°RG 1P IpRAPEEEL Y i MLdFh Phe2? JMB RiAthg
paper 15 (sonepLngsefeferred to as a "separator”) of the first
pressure-sensitive doubl e-sided adhesi ve coated tape with rel easing paper

i s peeled of f and remeueectnedtd rishe anyl BELHSA ShAEd s @l Judiit@ReOf the copper

foil to be wound is affixed thereto uniformy w thout the formation of

wri nkl es double-sided adhesive coated tapes with releasing paper have

i ) 10 _ been affixed to the ocuter peripheral surface of the core tube,

x as shown in FIG. 3 (b), the winding-start end portion of the
copper foil to be wound is first adhered to the first
bressure-sensitive double-sided adhesive coated tape with
releasing paper. Specifically, the feleasing paper

15 (sometimes referred to as a “separator”) of the first
pressuré-sensitive double-sided adhesive coated tape with
releasing paper is peeled off and removed, and the
winding-start end portion of the copper foil to be wound is
affixed thereto uniformly'withbut the formation of wrinkles

20 while aﬁtentiqn is paid to the prevention of foreign matters
from getting in between the bonding surfaces and ;hen is
boﬁded.by'applying a sufficient pressure. At this time, the

- winding-start end portion of the copper foil should not cover
the second preésure-sensitive double-sided adhesive coated

25 tape with releasing paper. At this stage, the releasing paper

of the second pressure-sensitive double-sided adhesive

coated tape with releasing paper is peeled off and removed.




20 vihile attention is paid to the prevention of foreign matters from
getting in between the bonding surfaces and then is bonded byjamappl 20069 a
sufficient pressure. ‘At this time, the wnding-start end portion of the
copper foil should not cover the second pressure-sensitive doubl e-sided
adhesive coated 25 tape with releasing paper. At this stage, the rel easing
paper of the secongpp ) It 4 u - Sl S| coated .t ape
wi th rel easi ng paper igﬁﬁgg%§ﬁ§§??*%%%?Fggogégéé%gﬁggﬁgggyéggﬁf FREPRE
state in whi ch prfes svalecasined tpepedoeh14 Ne: S&F Alithe ARRS aedCRabbi Weth
doubl e- si ded adhesive coated tape with .rel easing paper has been peel ed
of f as descri b&¢lgis®icg peprsi basi segn veee e tdEE cap@ekckabkdt abbee Wound,
and the core 5 tube is rotated one substantially conplete turn. After the
core tube has B&E&FiPHt hf &l vefeteuha gappar|fpidofpl ke aonndn, and ftbecepper
foil being'goun% La s on t he secongbgressure- sensitive doubl e-sided
adhesi ve coat ed PEpacwiTH %] QB8 REP= hapeta i FOmRILehet Hern o BASPRGERRDer
has been peel e f i i Si.ti h otation_of the core
tube is ceasedgo\%%i Fgg%e%% %%Ie?sigfﬁ{‘gﬁ%\%e%%gp?’ﬁgelaglo%’b&‘m\pgfaf? Yt he
copper foil ignaftbypdrsebii Cheitd Wwdithd NQp3eeANEnR’ E88HLE SENSL iV e
doubl e- si ded adhesi ve coated tape with rel easi ng paper under  pressure.
Thus, as shownsgpsktivedddulle - tiledcepdpesiiei doamamdabe @fth e Loy dgibe
can bring about a spliced state in which the _copper foil is wound and
fixed without B2BEP iFarerbpel thet iebersimerepers hahbeandadiedopper Htoi |

wound on the cpre tube.. Thereafter, the copper foil is wound into a roll
form by t hlgbe 2hfs apping POSJ'-etalon. the rotatggn of the core tube is ceased
kj} .

while tension is still given to the copper foil, and the copper
foil is affixed sufficiently to the second pressﬁre-sensitive
double.-sided adhesive coated tape with releasing paper under
pressure. .Thus, as shown in FIG. 4 (¢}, the copper foil wound
15 on the core tube can bring about a spliced state in which the
| copper foil is wound and fixed without a gap developed between
the core tube and the copper foil wound on the core tube.
-'.{'hgreafter, the copper foil is wound into a roil fo:fm by the
ordinary method while constant or controlled tension is giv-en
20 i-:o the copper foil, by ‘_-:hich the state shown in FIG. 4(d) is
brought about. In FIG. 4(d), the pressure-sensitive
double-sided adhesive coated tapes are shown so as to be
extremely thick because this figure is a schematic view.
Actually, however, in the state of copper foil roll, it is
25_ difficult to visually observe the state in which the copper

foil floats in the vicinity of the tapes.




ordinary met hod while constant or controlled tension is given 20 to the
copper foil, by which the state shown in FIG 4 (d) is broughtnaboigps | n
FIG . 4(d), the pressure-sensitive double-sided adhesive coated tapes are
shown so as to be 'extrenely thick because this figure is a

schemat - i c- vdem 1y, Achelgdreysufmwenersivendd g st alle@l atiheoppetodtdd thpdd, 1t
is 25 difficult to visually observe the state in which the copper foi
floats in thecwitpnefsrapflytbre afdpesl 1o thet whahearyw 20051 dbaldare t he
pressure-sensjtive doubl e-si ded, adhesive coated tapes__should preferably be

af fixed to PHEWABetRUPERE dPit i edrerrqipeblams fhe-Eopp2rteoi | shoul d
preferadl ¥ Biofl Uexg0d0plhin 0! £:95-0W el RUIRNELAL. siLage eb !he core
e copper oll, )

t ube. However, T of fch is ametallTic materi‘al,” copper

foil with athaagopal thiickpess o6 Abrub: BiPmatordd, PRbsergener qliky supplied
to the market, so that winkles generate in the copper foil nore easily

t han i n papsomioralpkthstinestidinabdtierefor eo 3@ pnsiyeyeyerdi if sapblicdotaf fi x
the copper foil to the whole of outer peripheral surface of the core tube
uni form y wihhdwrkehe s shamtirankbis @enakdtes inFdre chprer dasbritorche exanpl e

enbodi ment s grovige a nethod in ﬁ?igh_%ﬁﬁharga i n which thev%gpper foil is
bonded to tf@°Ler &K PEPTHads Bt fi m T8SIFPRE CdppEr'Bi|l can be
wound and f%ffﬂc R L8 GoLe \']thlébgoﬁ;?elfrj %ﬁh}’ 24 Lhous oeieg&g qui€y el oped bet ween
the core tube and the first ayer of the copper lr}0|I el ng wounded. In the
case where pbeiRRREIsr@hte icY $RE1&RE t@od MRiEOFR Y without the
| formation of wrinkles. For this reason, the example enbodiments
provide a method in which the area in which the copper foil is
bonded to the core tube is made at a minimum, and the copper foil
can be wound and fixed on the core tube reliably without a gap
developed between the core tube and the first layer of the copper
foil being wounded.
In the case where the copper foil is spliced to the core
tube as described above to manufacture the copper feil roill,
highly accurate winding of copper foil can be carried out. The use
of the above-described splicing method for copper foll brings
about a state in which the first layer of the copper foil, which
is a start portion for winding on the core tube, adheres closely
to the outer peripheral surface of the core tube substantially
completely, so that air can be prevented from getiing into the

‘boundary between the core tube and the copper foil.
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tube' as descri bed above to manufacture the copper foil roll, highly
accurate wi nding of copper foil can be carried out. The use l4damtahe2005
above-descri bed splicing nethod for copper foi.l brings about a state in
which the first |layer of the copper foil, which is a start portion for

wi ndi ng on the core tube, adheres closely to the outer peripheral surface

of the core tube subfsaiididalet onCOFRlAING a8Cutd@} WRls' p&RFo PR BV EALET
fromgetting into the boundary between the core tube and the copper toil.

- 10 14 Januarywal®@sidheofwdlnddinigonightnksdiof cappeiratyilaso PEn@ BRd by
the evaluation of winding tightness of copper foil roll and the

measur enent of Mgasaggmant e diengtimidnewhjechevmidi e gelme@racegdpén t£hel on
the winding core side, |n the evaluation of 5 wi nding tightness of copper
foil roll, as SRBRATI hoEl @n fhe windhnogoxp sidenn Bh thfe eWeddRsdopr oEess
for copper foil,. been finished, portiaons.located at _a digtance of 1 cm
from both éédggégggn?hgl%%%?sasctoyr & p@?ﬁpgf”??’oﬁﬁbﬁs \ﬁé’f’émp&?hgag' i B Wit h
a force of 3 kakoiite sRUZALE WA 1ULSLRDGAS AN L EADRS -1 DolfL £ fIRTHL £,
and an absol ute value of a difference betweéen the pusﬁed-ln di stances at

bot h edges wasbdehefimhsithd ! hortabnd nedavalug: heiigvmmde a% LnNdRxXsSdnm

wi ndi ng balance. In the case where the difference between pushed-in

di stances is hpthisdgsmef the nupprctfuidd weappappfells el ghraspesipper
foil 15 having_a good wi nding bal ance, Hereafter, this difference between
pushed-in di st ARCELH 8 fogce o8d ¥o/ a8 anushedvin disitapcesatubothwidges he

\M f‘d' ng prl%esée%%e%%%%e'és,l %2 32P8BE61G8L Sratue of a difference between

the pushe‘d-in distaﬁces at both edges was determined, the
" obtained value being made an index of winding balance. In
the case where the difference between pushed-in distances is
within 3 mm, the copper foil was app;:'aised high as copper foil
15 having a good winding balance. Hereafter, this difference
between pushed-in distances ig referred to as an YA evaluation
value”. When the winding process was done using a paﬁer core
1:_«af:i.th an outside diameter of 110 mm by the conventionai method,
the mean value and the standard deviation of A eva_luaﬁion
20 values of 100 rolls were 4.6 mm and 0.71, respectively.
In the measurement of a length in which wrinkles generate
- in the copper foil on the winding core sid_e, a copper foil
" roll in which copper foil with a nominal thickness 'c;f 18 'L'lm
was wound was shipped to a ﬁser, copper foil of 200 m on the
25 winding core side was left after the copper foil roll had been
used to manufacture copper-clad laminates, and the left

copper foil was returned in a state of being wound on the core
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‘Wi th an outside diameter of 110 mm by the conventional nethod, the nean
val ue and the standard deviation of A evaluation 20 val ues of4Jif@ry200$ s
were 4.6 mmand 0.71, respectively. In the neasurenent of a length in
‘which winkles generate in the copper foil on the winding core side, a
copper foil tubsl by winiadhacherguppen whdich witinklas ngEmerated tini ckaesppef 18 m
was wound was shipped to a user, copper foil of 200 mon the 25 w nding
core side whsil dfremafheespibree @@ﬁﬁé@n fioE | measiireh b Bhewn lusEd9t & -n¥er act ure
copper - clad am.nates, and the | er foil was returned |r1 a state of

o g the e 8 e 3085d ) Sie o80 P08t S e Heigtn 1
Wi R Wr i 5 88RC5ANY 1 1418 ORRBE Dl ofEOTBE, SplE uABE oD vs

nmeasured as own in ng process was done u§ing a
paper core Wbt hyaRhoulesshde irfiaasbt@ncef wﬂt]kp A &arbhe Lefort fommnt baned
conventional nethod, not by the nmethod in accordance with the exanple
enbodi nent spedrheralue aandv dhelestandatd elest anider df derighhs om ehitkengtihBlesn whi ch
wrinkles ~generated of 100 rolls were 145 mand 10.6, respectively.

Her eaf ter, gﬁl@%naéﬁ@wﬁ iLROWFR s Wﬁnwésmg@ﬁ*eﬂat%d resPeRTidelEd to as a "B

eval uation By .u he thod in ordance with the
exanpl e rr% a%&ﬁfs t %%‘g%tg"r lFo m?l ?I{@ sn%?ﬂﬁrﬁg‘?%rlesdrﬁ e]f/ﬁeﬁidp‘ﬁg copper
foil with a Qognt.@agvglmagg&@%lggu 18 m a winding width of 1150 mm and a
wi ndi ng Iength of 1800 mon a paper core with an outside dianeter of 110
mm and a | ength ofy h208gnthe apdithe; satkod evabsdirdafcasyi@Bsend Redmshove was

performed. As the result, very
embodiments, a copper foil roll was manufactured by w1nd1ng copper

foil with a nominal thickness of 18 pm, a winding width of 1150
mm, and a winding length of 1800 m on a paper core with an outside
diameter of 110 mm and a length of 1200 mm, and the same
evaluation as described above was performed. As the result, very
satisfactory results were obtained. Here, the mean values of
evaluation results for 10 rolls are described. The mean value and
the standard deviation of A evaluation values were 2.8 mm and
0.08, respectively, and the mean value and the standard deviation
- of B evaluation values were 105 m and 6.85, respectively. The mean
values of both evaluation values were far lower than those
bbtained by the conventional method, showing very satisfactory
values. The standard deviations, which are indexes indicating
variations, were also lower, which revealed that wvariations in

winding process for copper foil decreased.
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satisfactory results were obtained. Here, the nmean val ues of evaluation
results for 10 rolls are described. The nean value and the 1gtiangar905

devi ation of A evaluation values were 2.8 mmand +0.08, respectively, and

t he nean val ue and the standard deviation of B evaluation values were 105
m and 6. 85, respedn el gxanphe embadimetad,uese ajethotl hf@v ali b@iricoropaduEsier e
far | ower than those obtained by the conventional nethod, show ng very
sati sfact or Pn afes tiThe Weapbarbedeisstt pod seophil dregsergTrdagesivendi cat i ng

variations, were al.so |ower, which reveal ed, that varjations in _w nding
brocess for FHBERT PGP SUEEIEACR S (EPes 9L TEAFS- SH0BISF SR Ry anpl o

enbodi nent , ] o] Wi ndi r id:. .0 e tube, ein the
first. and sectggﬁﬁi%} te%sg%j‘fée%{sslyeyhglsg I veg&g%&bﬁégés%lggdﬂ%ﬁrgg?% acgg%% %%pes

wi th rel easigrg3pafesoe@eh InC ORPrdbsee addRireasidly) PagRiriabda ar1adbasj ve | ayer
with a thickness of 30 to 50 pm In the above description, "conprise a

rel easi ng paper andannadidisese Vieyeayerthvat thicknkeskafes$e o BOpmo” 50 pm "
nmeans a type in which a base material is not used for a bonding |ayer,

li ke the boM¥PRY @ dyep BF vhhaeh 5 #esarwtesihal tisyeobotistefosiaOandidivesi ve
coated tape . normall.y on the rket, an ans. a_ type in which_the bonding
ayer i §oPRUaror Rl b s ToP AL pave S aits hr Ve REHES e ELE AREPTE

above- descrifygd, bopdi g, lc%)ﬁ@édvﬂakgoh%magﬂ9sﬁﬁc|h@f md i@ cDase: mRLeLiAl , the

t hi ckness as a bonding | ayer can™ be kept and the adhesive |ayer can

be al | owed tt@pél awwhych apRl poting Papdti 18 P5RESUSE @ilyt Aepddsearef bonding,
so that a smaller bonding |ayer thickness can be provided.
sensitive adhesive. For the above-described bonding layer without

the use of the base material, the thickness as a bonding layer can

be kept small, and the adhesive layer can be allowed to flow by
applying a pushing pressure at the time of bonding, so that a
-smaller bonding layer thickness can be provided.

Therefore, by the use of such pressure-sensitive double-

sided adhesive coated tapes, a rise of a splicing portion of the

core tube and the copper foil is reduced to the utmost, and a more

uniform winding state is attained. As the winding length of

_ copper foil increases and therefore the weight of copper foil
having been wound increases, the copper foil weight imposes a load
on the core tube, which causes deflection of.the core tube, and
causes delicate eccentricity of the core tube rotating during the
winding process. In particular, the weight of copper foil having

been wound is
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Therefore, by the use of such pressure-sensitive doubl e- sided adhesive
coated tapes, a rise of a splicing portion of the core tubel4aaghatoposopper
foil is reduced to the utnost, and a nore uniformw nding state is
attained. As the winding |ength of copper foil increases and therefore the
wei ght of ceppemtiatéd dnaxi g peetiabuidihencheastse kbeatdagpairihei thavei ght

i nposes a load on the core tube, which causes deflection of the core tube,
and causesvwgedingapecesssent ¥ dheyrigfe phethoselicbhw poratdmgadiad By t he

wi ndi ng process. In particular, the weight of cgy er foil havin%FHbeen

wound 1's - 135 BEFSIEUSRYS P00 Sorstr ST OBRSLY GRAHGT (B oFERE® cor e
tube rotati Qg%jéi}é&' H? 1€ cn i 010G, PrAGESS, . Lot NG & Senf tBQ?%o%F%'ibﬁ' ng
ed by fie p oub

portion caus ressure-sensitive d |'e-si ded adhesi‘'ve coat ed

tapes reaches wiachevied dbgbercdinans apdi Y& WieMethabrb b A0aeM i taen t he
portion in which the copper foil is spliced with the pressure-sensitive

doubl e- si dedowdlResidel coateid apesed sapesiitd pneikiametingt tthp tggortion, the
| oad stresses concentrate on the splicing portion, which seens to be a
maj or causePfBricief Feetlioad IHeseey cagpetralgr PRg-heherit Hdigngeprietess. For
such a reason, .the thickggss of, the pre sureﬁiensitive adhesj ve layer is

made 10 to BB PUSSSTF ThBSthiBHRESEYSF TP h&epressiiPe 'R fSrei W% dhesi ve
| ayer is $”E£%ﬁ£;EﬂéﬂﬁﬁﬁiﬁykﬁkEeéé. difficult to ensure a safe bonding

strength in the case ere"the wnding of the copper foil on the core tube
i's considered. Owrdrheucrothesadtandind frhibBenddy ekness peEsddie pressure

sensitive adhesive
-sensitive adhesive layer is made 10 to 50 pm. If the thickness of
the pressure sensitive adhesive layer is smaller than 10 pm, it is
difficult to ensure a safe bonding strength in the case where the
winding of the copper foil on the core tube i1s considered. On the
other hand, if the thickness of the pressure sensitive adhesive
layer exceeds 50 pm, even if the thickness is one after the
adhesive is allowed to flow by applying a pushing pressure, the
winding accuracy in the case where a thin copper foil with a
nominal thickness of 18 um or smaller is wound is decreased by the
above-described eccentricity of core tube or by other causes.
By using the pressure-sensitive double-sided adhesive coated
‘tapes with releasing paper in an example embodiment, a copper foil
roll was manufactured by winding copper.foil with a nominal
thickness of 18 pum a winding width of 1150 mm, and a winding
length of 1800 m on a paper core with an ocutside diameter of 110

mm and a length of 1200 mm, and the
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| ayer exceeds 50 jim even if the thickness is one after the adhesive is
allowed to flow by applying a pushing pressure, the w ndi ngl4aemaryed®si n
the case where a thin copper foil with a nom nal thickness of 18 pm or
smaller is wound is decreased by the above-described eccentricity of core
tube or by etherevedusteisn By desicagbédabpiressis pesinsieti s daabtrexditded
adhesive coated tapes with releasing paper in an exanple enbodi nent, a
copper foil VeFp|9atnaEGrentf BREGEE Ve RPReineg - cipser thoinean valugsnofhi nal

t hi ck f 1 I. i ndi i dt h qf 1150 ..and i ndi n | engt h of
1800 m on aCBALEEB IR S SUiSIde AFamsrerr 1 T TR AR Fegt h o

1200 mm andntNanadéy dbdidenuacy 2Wpiaark-evalial l.ohe as sdfgcliped above

was performed. As the resu very satisfactory results were obtained.

Here, the mpamy Vvakygsctifrel gy alndath®meaaswite bod e Eedddrar &«¥iesehh bed.
The nmean value and the standard devi ation of A evaluation values were 2.4
mm and 0. 03f B eypéettiivel yalwmsdwehe dfemnandlcu@’ anesphetistednddfie: desm at i on

of B evaluation values were 95 mand 6.27, respectively. The mean val ues
of both eval&EigSoRT RSV PRIV loGEr "etfahat hsser Btraithese by t he

ti | t h how . tisfact . val .__[he_standard
Govi at | ons. CURTCRCa S WRURHRE EHAEarT R APPATTOES i 6ot S0 aver . 1

anot her exapp|@<£madidreAbard Q@vﬂﬂm@,fmwﬂ el ngqconpPahy; £Qidnon a core

‘tube according to claim1 or wherein the core tube has an outside

di anet er of vddixthiond5Wett® &1 aowdoundness of 150 amor | ess. The reason
why the core tube has an outside _

In another example embodiment, the method for winding copper
foil on a core tube according to claim 1 or 2, wherein the core
tube has an outside diameter of 110 to 350 mm and a roundness of
150 ym or less. The reason why the core tube has an outside
diameter of 110 to 350 mm is as described below. To increase the
accuracy of winding of the copper foil on the core tube, it is
found that the use of core tube with a larger diameter (core tube
diameter) is preferable. Based on this fact, even if the above-
described splicing method is used, the use of the core tube with
an outside diameter smaller than 110 mm makes it difficult to wind
the copper foil on the core tube without the formation of wrinkles
in the copper foil . Although it is clearly described that the
upper limit value of outside diameter of the core tube is 350 nm,

the upper limit value is not subject to any special restriction as

described above.
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di aneter of 110 to 350 nmis as described below To increase the accuracy
of winding of the copper foil on the core tube, it is found4tjaabkrtiees use
of core tube with a larger dianeter (core tube dianmeter) is preferable.
Based on this fact, even if the above- described splicing nethod is used,
‘the use of trhe wdwe ¢MIBEOWInh s anvaliies bt iched n@ingrl ysaal dher réhan 2£0 mm
makes it difficult to wwnd the copper foil on the core tube w thout the
formati on ofongidekRrbion iof veikebopply ahdihandlAng Rightyt is clearly
described that the . upper limt value of outside dianeter of the core tube
is 350 nm the GFpEF |‘i%ﬁi“tt]%%|°&«§s?§e FOPRSTH] 8EtCHS SHYSs FE6i BPYBSET i cti on

as _descri bag gbouey - 15,a0ldod AT 442008 IR ovable f 1350,0m i s a val ue

obt ai ned sinply as e result of ¢cons ration wor 1ty and handli ng

ability. Rathgbrtdtan hbereuisigihdisan®ei@bsef, apeecithgart fgeoundness of a
circul ar.shape of core tube in cross section is nore inportant. As the

roundness degpeasdss &heonpileceal munghape thapprtodehessid ycenmgpeeted tlound, so
that it is easily supposed that the decreased roundness can increase the
wi ndi ng accuigcedreasedpiendnesd Capolrarease | the yindiss sreredynofeal ity to

ke th [ I h | et d. . d i-hed ab , th i ght
of copper 1 STFPRAVITIY. bsA=Votmd 1 3° A0V GH IR TAnGtt Sy B A <ertir ed
ki | ograms, which defhedl s, fclﬁ € rhidhe. %Qq{e%fcgilged BLessHhg. e tube

has a roundness of a given l'evel, the winding accuracy of copper” foi
cannot be i rgFr eygskf ot heavihd BhinsSwogeekfdL aligAnas Wheuf GERERESS | S

.defined as a val ue representing a

hundred kilograms, which deflects the core tube. Therefore,

-unless the core tube has a roundness of a given level, the winding
accuracy of copper foil camnot be improved further. In this
specification, the roundness is defined as a value representing a
difference between the maximum and minimum diameters obtained by
measuring the diameter of core tube a plurality of times at
different locations. Therefore, the roundness is affected by the

. outside dimension. In this description, a core tube with an
outside diameter of 110 to 350 mm is assumed.

Thereupon, the inventors earnestly conducted a study on the
relationship between the roundness of core tube and the winding
accuracy of copper foil. As the result, it was found that unless
the éore tube with a roundness of 150 um or less is used, the
winding accuracy of copper foil cannot be increased, and therefore
the copper foll winding accuracy of a level at which the above-

described
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di fference between the maxi num and m ni num di aneters obtai ned by neasuring
the diameter of core tube a plurality of times at differentisljaaatiens.
Therefore, the roundness is affected by the outside dinmension. In this
description, a core tube with an outside dianeter of 110 to 350 nmis
assuned. Thefsipencah e koNBRicdr SaaitnBs tdbtat asdugileHoagts tHd ymaieri hie

rel ati onshi p between the roundness of core tube and the w nding accuracy
of copper fofltheAsordqgubgsi tnoti sulviestf burmhyt Apecigd] sestricheordinetibeibe with
a roundness of 150 mor, less i,s used, the w_nding accuracy of copper foil

cannot be i ARAFEIEeTPARTHr dfobd® BERR 115RerI At WhEREPEecdPacy of a

| evel at whj ve; d ri.bed - -1 1 r 05 .can be
achi eved cah%%{rt Eg g%ﬁ?pai%ﬁgd&esﬂle?ﬁ%%gﬁft Oererré%ﬁé(rgi a ¥81‘2‘9} eCS érergtf:tgﬁ e is not
subj ect to aaYgrEPestaddingSEed Ghi &0 4 Rihikim, eXanpd @rerbagdiieent Susel & has been
reveal ed t hat %or exanple, in "order to keep the deflection of core tube
due to the coppenbéandde Wi AR (EXceedehgfAMIBdkgldsriasmar mwngtdlt tilse
preferable to use a core tube nade of PRP (fiber reinforced plastics) or a
met al tube oBravalatorsofernest MEdsfindeas Mtesd ar ddie bikahaotik&orfot a core
t ube forned of &aggr (C%ager coreg). Furtperrmre, i n order tg attain the
roundness r B FEE"Ed HePFH PEPTS Fet er ABFENTEGEe 11 RECERPY ube or
nmetal tube r n .qﬁﬁ& |y, sth e sed when
the effect sggéﬂﬁhgﬂgg%\}%—éggisc%ig'ggjareldeggrrp e%e]hb%tdil%re #;@\%g%&g%n F(?lrred had
a roundnesstid FRPBLEB orWibE €08S a®hes altaf Yapdie chesndnesgedt@qui,f ement

described in _
the paper cores used when the effects of the above-described
-example embodiments were confirmed had a roundness of 158 um,
which does not satisfy the roundness requirement described in
another example embodiment .

By using the FRP core tube with an outside diameter of 110
mu, a length of 1200 mm, and a roundness of 100 pm in accordance
with an example embodiment, a copper foil roll was manufactured
using copper foil with a nominal thickness of 18 pm, a winding

“width of 1150 mm, and a winding length of 1800 m, and the same
evaluation as described above was performed. As the result, very
satisfactory resﬁlts were obtained. Here, the mean wvalues of
evaluation results for 10 rolls are described. The mean value and
the standard deviation of A evaluation values were 2.1 mm and
0.05, respectively, and the mean value and the standard deviation
of B evaluation values were 72 m and 4.55, respectively. It was
found that the mean values of both evaluation values were also

- lower than those obtained by not
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anot her exanpl e enbodi nent . By using the FRP core tube with an outside
dianeter- of 110 mm a length of 1200 nm and a roundness of14J8MhalDodH
accordance wth an exanpl e enbodi nent, a copper foil roll was manufactured
usi ng copper foil with a nom nal thickness of 18 pm a winding wdth of
1150 mm anénay wWhedttgrdnengtdl abtA&DBum abBitd thbeme@aes BY akbuatdapeas

descri bed above was perforned. As the result, very satisfactory results
wer e obt ai nwdth Héeeexanyd engrrrdiabuies showbvalveay | riiséauiory Youeso rol | s
are descri bed. The nean value and the standard deviation of A evaluation

val ues wer e399 1thenshapflarg. deviatdepvctvel Preahtoetns mdirarande and the
st andard de%?}Ht?L%nsOfv*e§eedlet%u§{:la%ﬂ val ues were 72 m and 4.55,
was' a e

respectively. oun nmean val ues of both eval uation val ues

were also |ower #hg8: tRs8ePRLRNPEL d¥oBBhert, 1¥he M thdURY wRMHgonly the

conventional nethod but also the nethods in accordance wth the exanple
enbodi.nment s,ccphow frg 1ver \a sate sfulel, oryensdhugss coaadoideehss amdatter

devi ations, which are indexes indicating variations, were also lower. In
yet anot her rexapptraleabbiaeenith eheurEadsodorgmeasniRneg) ebpdetof I lmen a

core tube, wherein the core tube has an outer peripheral_surface wi,th a
surface roughfe§s? Y Sé’lecigyjtn@ §8°h A Smﬂ%’ecer &SI OF FELF YTy t8uch a

O T e

between the outer peripheral s 0 e copper foil
bei ng wound sphangesr B eENELRN ahfeRlEhass: RHINNEsS, wsitd BBinddie copper

foil cannot
depending on the surface roughness, so that the copper foil cannot
be wound and fixed on the core tube uniformly. When a core tube
-whose surface roughness of ocuter peripheral
surface is contreclled is used, the use of an FRP or metallic core
tube 1s immensely advantageous.

The inventors earnestly conducted a study and found that the
use of a core tube with a surface roughness (Rmax) of 30 pum and
less provides a copper
foil roll in which both of the above-described A and B
evaluation values vary less and are stable, and high winding
accuracy that has not been obtained by the conventional method can
be attained. The lower limit, which is not thought to need to be
subject to any special restriction, should preférably be a value
of a level shown in this specification considering the finish
accuracy of the core tube. By using the PRP core tube with an

outside diameter of 110 mm, a length
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be wound and fixed on the core tube uniformy. Wen a core tube whose
surface roughness of outer peripheral surface is controlled j49ariagd00s he
use of an FRP or netallic core tube is imensely .advantageous. The
inventors earnestly conducted a study and found that the use of a core
tube W th acsurfoacem) elgbiassscRFBXG0 ah, FhdbA ardr besiHheraYideFade copper
foil roll in which both of the above-described A and B eval uation val ues
vary | ess amdugmesst dlilag) ahd@lhjmghimiagdprdpncacertaey ttralhas not been
obt ai ned by the conventional nethod can be attained. The lower linmt,
which is no?“@%ﬂ‘ﬁﬁ?* t% CHERSF thlbemléqu‘%é‘lantlSaWe@p‘é%li“&I CPRRGYT ifet on,

shoul d pref geably be, & value..of 2 Joewg! shows in Lhis specid igatlon
e . By e

. . W
consi dering"t I'ni SR~ accuracy of the toretu using core

tube with ap ofishdeddcanst 8800 m 1Adhe BaheBiNuatdh abdadanyacy 2005 of
1200 mm a roundneSs of 80 pm and an out er peri pheral surface roughness

(Rmax) of 2ib¢we wasasdodant eritht thaarecexbiple deydradedanrtiiowa cipper foil
roll was manufactured using copper foil wth anom nal thickness of 18 pm
a wi ndi ng wide hegft 1aB@snaf evaduation mebwgs Epytly apliBeaenfesmrdbefie sane
eval uation as described above was performed with the results as descri bed
bel ow. Her e he {88 nE1Sy AR ddeopt rHatsORteR AT & FHRIVEGIPDIRdUST e

descr et (TR TR LS, 0 AL Slondy eyl ibon o8 RialaRL! on
standard deyiald-0R @viBreyaldaki OPhNALUSS MBULEs 38 80t 3n8%3. 89,
respectively. It was found that the mean values of both evaluation
values were also lower than those obtained by not only the
conventional method and but also the methods in accordance with
the example embodiments, showing very
satisfactory values, and the standard deviations, which are
indexes indicating variations, were also lower, so that great
winding accuracy could be achieved.

Further, in ancther example embodiment, the method for
winding copper foil on a core tube, wherein variations of
area weight in the transverse direction of the copper feoil
are within 5%. Regarding the methods described above, the
‘studies were conducted mainly from the viewpoint of an
increase in the winding accuracy of the copper foil on the core
tube in view of the quality, characteristics, and the like of the

core tube and the pressure-sensitive double-sided adhesive coated

tape
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respectively. It was found that the mean val ues of both evaluation values
were al so | ower than those obtained by not only the conventjsgaglaryu®ohod
and but also the nmethods in accordance with the exanple enbodi nents,
showi ng very satisfactory val ues, and the standard devi ati ons, which are

I ndexes indicating variations, were also |ower, so that great w nding

accuracy coul d Jperelii@4edngRuitder . ubRe8Rt N8le %ﬁ%kﬁi%gbgﬁ'tﬁ%‘im Lhe
‘nmethod for . wi nding copper 1‘90|I on a core tube, erein variations of° area
wei ght in the tofnsuereepdir ekioBehgt feuk®PDEladdlitler #a§ oM tRLRLE%
Regar di ng the nethods descri bed above, the studies were conducted mainly
fromthe vi ewpsiartribusing heregadecreatdcmihdiwinhdiontikaeyraéyt hacepper
foil on the core  tube in view of the quality, characteristics, and the
like of the cdtdYTEEaRd the prRaNUfeidehsinpveowd bi® mwinded fadhesive

coated tape - .19 ..14 Jaguary 2005 wth rel easi ng paper. However, the

uni formty gf ' c?l%#%%guggf tghéchbﬁb‘érr??}i]ly 9y ARGHF@S¥s. anot her maj or

factor contributing,to L pc it i,ndi ng_accuracy.. [f_ the

t hi ckness of the copperc?%?%bee%ﬁ%q;v\%%ﬁdQ’i%gwﬁoﬁﬁmgfa?#yi‘gy‘é‘%%d A9 cul t

to achi eve realdigcgeodep6sytasycodhr Cﬁlﬁeranf@iﬂolﬁgdb%owggdf%fl]brq%%l y
ol | . e

divided into electrodeposited copper foil and rolled copper
rol |l ed copper froilefiscoppefateil etk hyamifapuwured byl cRgpRisopPer1ingal into
foil with a thickness on the order of mcron :
copper ingot into foil with a thickness on the order of micron
10 ﬁhile giving a predetermined heat séhédule. At this time,
even if the arrangement of top and bottom rolls shifts
slightly, large variations in thickness of copper foil
. sometimes occur considering that the thickness of copper foil
is on the order of micron. |
15 Further, the thickness of the electrodeposited copper
foi.‘f. is liable to vary. Untreated foil before being subj ected.
to. surface treatment of electrodeposited copper foil is
manufactured asvdescribed below. Copper sulfate solution is
allowed to flow in a gap of about 10 mm between a rotating
20 cathode of @ drum shape and a lead-base anode disposed so as
to face the rotating cathode along the shape thereof, and
copper is deposited on the drum surface of the rotating
cathode by utilizing electrolysis. The deposited copper;
which forms foil with a width of 1 to 2 in, is continuously
25 peeled off from the rotating cathode and is wound. The

thickness in the transverse direction of the copper foil shown

in FIG. 7 is liable to vary.
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10 while giving a predeterm ned heat schedule. At this tinme, even if the
arrangenment of top and bottomrolls shifts slightly, |arge Maghaéiens in

t hi ckness of copper foil sonetines occur considering that the thickness of
copper foil is on the order of mcron. 15 Further, the thickness of the

el ect r odeposhéedogoppes isf ehdughs tHabhke él@iehfat&-fdélﬁhéﬂaitr@&eéfﬁé ltheef or e
being subjected to. surface treatnent of el ectrodeposited copper foil is
manuf act ur edimsindescriped belthew. c@yppefoslulohatiee swirat ¥wre,i theal | owed to
flowin a gap of about 10 mm between a rotating 20 cat hode of a drum shape
and a | ead- Pak&TgRsde’ &P@p%%rsgo]és eipg MEBdi St Be dtitifgrRat Kedeth ong

the shape there opper i s, deposi t dont drum surfa of the
rotating cg?lf*?@%ébﬁ |tF’ eése?ecctg) ystf%sll gp%%sl ﬁelé%g%& whi ch

forms foil w ptéxaféﬂ‘iijtl@ Rburky tlgtg d Fo1h Serat b&‘f‘ﬂi&%ﬂs #prpgel ed off from
the rotating cat hode and is wound. The thickness in the transverse

direction ofiitdigienppeahatoid, &hom wiBthldGreétian,l iiabl eerbasverse - 20 14
January 2005 Therefore, it is thought that in order to further increase the
wi ndi ng accdiesrior tHeeedopfier fFefdrred thescohe Tbendtimethehi ckness of the
copper foil being wound nust be uniform Far the wvariatiaons in thickness
of copper f@)‘?’llgthtwhs? [fE-FE5EE hér @- t“ﬁ‘é’hl%ﬁidé?cﬂﬂq (PErIQFAEST M CETFDI |

form vari a% ’F?ol‘?]ﬁql()ﬁe? p%%%t P&S_L %Qagh E%Pol n the width direction, i.e. "

transverse ~diTec érre as the TD) and in the
'The inventors earnestly conducted a study and found that in

order to increase the winding accuracy of the copper foil on the
core tube, it is very useful in improving the A evaluation value
to keep the variations in thickness in the TD rather than the MD
to a given level.

Based on the above-described findings, the inventors

performed a study to see what degree of variation in thickness in

the TD can inc¢rease the winding accuracy. The study result is
given in Table 1. In this study, the variations in thickness in
the TD of copper foll was determined as described below. As
shown in FIG. 8, 10 cm square samples were cut from one row
in-the transverse direction of copper foil, and the weight
of the sample was measured and converted into area weight
per 1 m® to determine the variations in thickness in the TD.
A difference between the maximum afea weight and the minimum
area weight was used as an index representing the variations
in thickness. This is because the thickness of copper foil

is generally expressed
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Il engthwi se direction, i.e. machine direction (hereinafter referred to as
the MD) of copper foil are thought. .The inventors earnestl yi4gendrcioes a
study and found that in order to increase the w nding accuracy of the.
copper foil on the core tube, it is very useful in inproving the A

eval uation value to keep the variations in thickness in the TD rather than

the M> (o a giierdifitebe Ba8gdwgNAle O ARYEdestl bR LLIG DG | e

i nventors perforne y to see ree 6f vartration in thickness

in the TD can dniekeass~t e ﬂMl@degci’-EﬁHﬁéfUn a-mzerébklg¥eﬁ€§&”ais LSyafiyen in
Table 1. In this study, the variations in thickness in ‘the TD of copper

foil was deter wbtadnad Heséedbesibe! aninidum Wreen welght® £8om 1Ongki sawar e
sanpl es were cut fromone row in-the transverse direction of copper foil,
and the wei ght 2r6R ¥aéghbhpl dakde Aedasvesds arabe oipeeet ederhrodepesi ved ght
per 1 n2 to deternine the variations in thickness in the TD. A ,difference
bet ween t he® maSPRERF I WBAGH2 AR ?ﬁ%rwwamsm weik gt Wi A0 gia e as an

i ndex represen L iati.ons.  _in ckn This is bec e, t h

t hi ckness of c%pgg F ?lg&f%é teone“sr“léflflaf}’e 5?%§ B 24 fkf'efefnu '?\‘)‘Ug“}‘-’n
terms of area pebEbbs JHRIAIQLR inV@hbaki PNGeid ad efslegq y s
specification are ref)resent ed as a vaI ue ob? a‘lgnaedrab %ct})ﬁgggm rﬁnmjm
area wei ght" fFBRm éomeitiba wAthaanebgbiide T@iﬁ:&ﬂezglo\fe&m RRS G W A

el ectrodeposited 5 copper foil that has an average area wei ght of 150 g/ n2
after of- 1200 mm, a roundness of 52 Um, and an outer peripheral

10 surface roughness (Rmax) of 18 Um was used to wind
electrodeposited copper foil with a nominal thickness of 18
Hm, a winding width of 1000 mm, and a winding length of 1800

. m, by which a copper foil roll was manufactured and evaluated.

15 {Table 1]

. . . £fi i i
tlzriacrl:naetslso nf 9/1 1:112 ) (::;ethf 1rceiszl:tc ‘.:o ft:aailear‘;l;n Av:::iue(l:i?n
area weight (%)
15.0 10.0 5.6
- 10.3 6.9
7.4 4.9 1.8
6.0 4.0 .
‘  ) | . 3.0 2.0 0.8

As is apparent from Table 1, in a rangé in which the
variations in thickness are 7.4 g/m® and the coefficient of
variation with respect to average area weight is 4.9% or less,

2Q the A evaluation value ig lower than 2.0 mm. The copper foil
roll in which the winding accufacy of this level is achieved

is appfaised high as a copper foil roll having very high
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bei ng subjected to surface treatnent is used. The wi nding process
conditions in Table 1-were as described below. An FRP core juyhgaMdobs an
outside diameter of 110 mm a length of-1200 mm -.a roundness of 52 m and
an outer peripheral 10 surface roughness (Rmax) of 18 mwas used to w nd
el ect r odepogi heithgC 8PR&ackPi dndvcbbper FOM N&dn bBIi @kess wiryl8 Pm a w nding
wi dth of 1000 mm and a winding Iength of 1800 m by which a copper foil
‘rol |l was nmanatiadfieoted landvey dinubthe dhefdBefikalsliendd jcophinumusohaninating
coefficient of variation A evaluation 2 with respect to avera%e val ue (mm

t hi ckness (ﬁF?ﬁe}Sér &2 wOPERE- ey lanigegens pﬁt%d%@y%”ill'}amjio % 6.04.01.5
3.02.00. 8 As |s apparent fro Table ran C i ons
in thi cknesg are 3 ﬁab g/ rra AN elncgg??lecnl%é %%h\?a}:l kln(%l’slgWI]% ﬁ%‘{jﬂéspect to

average aregoyel ghhe it 9&&%&@&% tR9 iRenforyalyatdniugl uad $£l ower
than 2.0 mm The copper %’ in which the wi nding accuracy of this
| evel is aChh@\/&%dlatforﬁ;pﬁ)ﬁanSﬁdw@ig'ft as thecappere fwakhin 3l whavinegpsery hi gh

to the average area weight, copper foil can be wound to form a

proper copper foil roll.

EMBODIMENTS OF THE INVENTION
An embodiment of a method for winding copper foil on a core
tube in accordance with the present invention will now be
described, and then the effects of the present invention will be
~described by way of the A and B evaluation values for thercopper
foil roll obtained by the above-described method. Here, a
preferred embodiment of the present invention will be described
_ with reference to Figs. 3 and 4.
In this embodiment, in order to manufacture a copper foil
roll 1, an FRP core tube with an outside diameter of 110 mm, a
length of 1200 mm, a roundness of 46 pm, and an outer peripheral
surface roughness (Rmax} of 18 pm was used as a core tube 2. The
core tube 2 was set on a winding drive shaft of a slitter, not
. shown. On the other hand, copper foil 3 with a nominal thickness
of 18 pm and a coefficient of variation of 4.5% with respect to
the average area weight, which had been wound after being

subjected ,to surface
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- 22- 14 January 2005 wi nding accuracy, and copper foil can be unwound very
satisfactorily even in the before-nentioned continuous |am natdugry 2069CeSS
for copper-clad lam nates. A tendency simlar to that given in Table 1 is
shown i ndependently of the thickness of copper foil. The study conducted

by the inventors has revealed that if the variations in area wei ght in the

TD are within S%eddnentgspesiset OntdAndVREBEE aFi9R ¥4 80 L CRPRYN ¢ EET can
be wound to forma proper copper foil roll. EMBOD MENTS OF THE INV | ON

~An enbodi ment cfnd besttheddf porwi omlé Nbp AGRPED bEi Lhe weuKd PP Eoiin 3
accordance with the present invention will now be described, and then the
effects of the “iﬁ’i—f’s@ﬂtltl HéEht 2 opi VY lah@otadd i béddey Rhe cloppee Acand B

eval uati on val L&es [; r the co foil roll obtained by the above-descri bed
nmet hod. Here, & “p gfae?’?‘ Hhé’ﬁ’gba??r@ma’eﬂ at‘ﬁb“?ﬂ%éﬁflgt Mﬂﬁeﬁm whigh
descri bed th.r LENG nd 4 In this i ment, in_order to
manuf acturewa Iglgﬁig%% ?o F ‘t'fo‘i'%g ‘foun gofﬁb%ul?/ﬁ t%‘u °é’n thgt ¥igding

di aneter of 11QnaPe,aby! SRR e %&gg@f quqsaagf méﬁamtépgda“

outer peripheral surface roughness 8 pmwas used as a core tube
2. The core tube 2B#fsrsethedlwihdinyiopgrdtiva shatﬁeOéoﬁpéi-léaﬁ 3 A
shown. On the other hand, copper foil 3 wth a nomnal thickness of 18 pm
and a coeffici é%rspdyat sghorm dm FI5% Mah. redbest presshee avenaiei s ea

wei ght, whi ch gad Qeen élnd after being subjected to surface
ouble-sided adhesive coated tape with releasing paper 4 and

10 - a second pressure-sensitive double-sided adhesive coated
tape with releasing paper 5 were affixed to the outer
peripheral surface of the core tube 2. At this time, these
tapes 4 and 5 were affixed with a nbt-shown jig,. so as to be
as parallel as possible with the longitudinal axis of the core

+ 15 tube 2. The lengths of the first pressure-sensitive
double-sided adhesive coated tape with releasing paper 4 and
the second pressure-senéitive double-sided adhesive coated

_tape with releasing paper 5 were set to bel slightly larger
than the width of the copper foil to be wound, and protruding

20 -tape portions were cut and removed after the copper foil 3

) | N had been affixed to the tapes.

As the first pressure-sensitive double-gided adhesive
coated tape with releasing paper 4 and the second
pressure-sensitive double-sided adhesive coated tape with

25 releasing paper 5, the pressure-sensitive double-szided

adhesive coated tiape 200A-30 manufactured by Kyodo Giken

Kagaku Co., Ltd. was used. An adhesive layer was formed of
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-23-. 14 January 2005 treatnent, was .set on a unwi nding drive shaft of the
slitter, and both end portions in the TD of the wound coppan jifbdy 2805 Wer e
slit with a circular rotating blade. The copper foil 3 with a wi dth of
1150 nm and a winding I ength of 1800 m which 5 had been slit, was wound on
the core tube 2 on the winding shaft, by which the copper foil roll 1 was

e e e o L RS it 1 O oRFoRBRE 3l 0 R ok U RORPInd S paPorfa 1.

started, as show-in I'rst essure-sensitive - d

adhesi ve coat eqfapg1 ¥hting 283 Na RAPRE cFn LY 0 £185 A gRaNY tape width

pressure-sensitive doubl e-sided adhesive coated tape wth releasing paper
5 were af fi xed dfo 20hemout er peri pheral surface of the core tube 2. At this
time, these tapes 4 and 5 were affixed with a not-shown jig, so as to be
as parallel as posshblshopn AntFES] drigit uthe ate lggisd ngf paber od thelbitsbe 2.
The lengths of the first pressure-sensitive doubl e-si ded adhesive coated
tape with rel eRSPI§UFSpERLALI R 4P e relesigesepated virRRUBHER si ded
adhesi ve coated e W th rel easi 5 were set to be slightly |arger

‘than the width SFE%EéngoB%%‘?rf%ﬁn‘fg“%g%ieﬁr&&ﬁ‘&, PIREBFBRIFERE Y D tape
portions wvere %hbaedsi&ga\aaﬂe@%@rc&md?ewgmaiﬁﬁﬁ%ﬁﬁ%@%&@ to
e a es| ve

the tapes. As the. first pressure-sensitive doubl e-si coat ed

tape-wi th rel ezembgepapaid 4 aDadihe- SELONEnAPHOHE UL -GE Rhiet LyFpep Ul - Si ded

adhesive coated tape with 25 rel easing paper 5, the pressure-sensitive

doubl e-sided 3 to be wound was affixed to the first pressure-sensitive

10 double-sided adhesive coated tape with releasing paper 4
without wrinkles. At the time wheg this affixing work had
been finished, the core tube 2 was rotated slowly while giving
tension of 40 kg to the copper foil 3. As shown in Fig. 4 (c),
thé rotation of the core tube 2 was ceased at a position at

15 which the copper foil 3 laps on thé second pressure-sensitive
double-sided adhesive ¢coated tape with releasing paper 5, and
a pressure is applied to the second pressure-sensitive
double-sided adhesive coated tape with re.:l.ea.sing papér 5 from
over the copper £0il 3 to surely affix the copper foil 3 to

20 ‘the second pressure-sensitive double-sided adhesive coated
tape with releasing paper 5 from which the releasing paper
had been removed, by which the splicing work in a state in
which the copper foil 3 was wound and fixed on the core tube-
3 was completed.

25 Subsequently, a given tension of 40 kg was maintained

to the copper foil 3 to wind the copper foil 3 at a winding

speed of 80 m/min, by which the copper foil roll 1 was
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adhesi ve coated tape 200A-30 manufactured by Kyodo G ken Kagaku Co., Ltd.
was used. An adhesive |ayer was fornmed of - 24 14 January aqqgn@mgoogn
adhesi ve conponent 30 Pmthick wthout a base material, and releasing
paper had a thickness of 85 Pmand a tape wwdth of 20 mm As shown in FIG
3 (b) , the releasing paper of the first 5 pressure-sensitive doubl e-sided

adhesi ve coate dt & second

pressur e-sensi S?é g%%dségegﬁéﬁﬁg??\%oate “t ape W ERECE 58§|1ng°bhper 5
were renoved, 1PRdsdevh DehHda St ahk @9&19&&6&%%1@&&&99@& £hQit! end-A0 be
wound was afflxed to the first pressure-sensitive 10 doubl e-si ded adhesi ve
coated tape w tdnd @l easiugtpapealdeswrbhouw . sar makhrs.5 A, rhepééfBvaben this
affi xing work had been finished, the core tube 2 was rotated slowy while
gi'ving tensi offhdp thg Q@R%femppetrllf biwitd versy bl gvwimiisiggacdufady

t he rotatlon of the core tube 2 was ceased at a position at 15 which the
copper foil>3 [SgpddRet Hé“ggﬁ‘éh'ﬂr?ﬁessure sensitive double-sided adhesive
coated tape vvlth rel easing paper 5, and a pressure is applied to the.
second pressure-sensitive double-sided adhesive coated tape with rel easing
paper 5 from over the copper @ikt 8£S) glynvca#] i %4 he copper foil 3 to
20 the second pressure-sensitive double-si ed adhesi ve coated. tape with
rel easi ng paper 5 frisnwdd of tdhe welt@ed HgrPRPLdindashiiean faoyed, by
which the splicing work in a state in which the copper foil 3 was wound
and fixed on t Becesfantgeith the present invention offers a very good

10 winding balance of both ends of the copper foil roll having
been wounded. Therefore, the copper foil unwound from the

copper foil roll in this state exhibits superior straight

running properties, so that strict control of running state
is unnecessary in the continuocus laminating proceSs for
15 coppe;;clad laminates. Also, since the length in which
wrinkles generated in the vicinity of the core tube sho:tens,
the copper foil length capable of being used really as a
product increases, so that the work efficiency in the field
of manufacture of copper-clad laminates is increased in the

20 case where judgment is made totally, and-also the yiélds in

L

manufacturing products can be increased.
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3 was conpl eted. 25 Subsequently, a given tension of 40 kg was mai ntai ned

~to the copper foil 3 to wind the copper foil 3 at a w ndi ng 149886 b5 80
m mn, by which the copper foil roll 1 was - 25 14 January 2005

manuf actured as shown in FIG 4(d). This copper foil roll 1 was eval uated.

The evaluation result revealed that the A and B eval uation val ues were

0.80 mmand 5 m respectively, s t Joil roll 1 with very

hi gh wi ndi ng accuracy 5 could beﬁﬁgﬁﬁgcﬁwgﬁ'ects of the Invention
The use of the nethod for wi nding copper foil in accordance with the
present invention offers a very good 10 w nding bal ance of both ends of

t he copper foill.r ol & medxhiodgt de e nddnadesbpetheb el @rea ddie eePOLEnf Which
unwound fromthe copper foil roll in this state exhibits superior straight
runni ng proper ePeRersgoihais sspltred on rolcagfe rtarbei wgtht mse of saunnecessary

in the contjinuous |am nating process for 15 copper-clad | am nates. Al so,
since the |2ngPReFAYHAT BFRS It k| Rubieheridedy adheshgeyFepredytape tictkcor e

t ube shortens, r. foil .l.ength capabl e of .being used really as a
product incr ea§8§?§§gg§ﬁ’a etrhéll%olr 98?? clingzr?ﬁ 5ot ﬁ%r‘?f SFPTGFLRE %t ur e
- of copper-cladgkapsngtes is increased in the 20 Case where judgnent is nmade
totally, and also the yields in mnufacturing products can be increased.
14 January 2005 affixing a first pressure-sensitive double-gided

adhesive coated tape with releasing paper, which has a length
10 egual to the width of copper £f0il being wound and a width of
15 to 50 mm to the outer peripheral surface of said core tube
so that the lengthwise direction of said tape is parallel with
the longitudinal axis of said core tube;
affixing a second pressure-sensitive double-sided
15 adhesive coated tape with releasing paper, which has a length
equal to that of said first pressure-sensitive double-gided
adhesive coated tape with releasing paper and a width of 15
to 50 mm to the outer peripheral sﬁrface of gaid cc;re tube,
like said first pressure-sensitive double-gided adhesive
20 goatgd tape with releasing paper, so as to be adjacent to the
winding rotation side of said first pressure-sensitive
double-sided adhesive coated tape with releasing paper;
removing the releasing paper of said first pressure-
sensitive double-sided adhesive coated tape with releasing
25 paper, and affixing a winding-start end portion of said copper
foil to said first pressure-sensitive double-sided adhesive

coated tape with releasing paper in such a manner that the
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VWHAT- IS CLAIMED IS: 1. A nethod for wi nding copper foil on a core tube, in
Which copper foil is spliced to a core tube with use of a 34 january 2005
pressure-sensitive doubl e-si ded adhesive coated tape with releasing paper
and is wound into a roll form conprising the steps of: affixing a first
pressure-sensitive doubl e-si ded adhesi ve coated tape with rel easing paper,

hich has ol eqabisnl0sedyalod@pbie s BhAL o3 JCOBREL: ik BSLIGouBd and 2

width of 15 to 50 mmto the outéer peripheral surface of said core SO

that the |engtatigeséltdRf preBs@te Sabs) aPfe laduBakakhbaMditsitRCcoateda
| ongi tudi nal axis of said core tube; affixing a second pressure-sensitive

doubl e- si ded 3tBpadiéshveetoas iy tpgreesd t h rel easi ng paper, which has a
length equal to that of said first pressure-sensitive doubl e-sided
.adhesi ve coat ed t aFRQW 1Y ridiecasilegsiagepranad afwididh sdcdid to 50 nmto
t he outer peripheral surface of said core tube, like said first

pressur e- sehsi PFTESHBELFERE} tite Anlis/eisedcaqheqivapeoared Fapeast iy
paper, so as t jacent to_the, .wnding rotatiqn side of said, fjrst
- pressure-sensi ?F\?ga?%%b?%%‘%'dé:&taa&ﬁggi \Slglgo%?xéed rt“g’ﬁe%net AP aFaktaly haper;
removing the rebRastfd MARCHEaO0L S8l fid %1956§§H&eeopif‘d]§'f%'i‘ieigqg&)&eefS' ded
adhesi ve coated tape with releasing 25 paper, and affixing a w ndi nhg-start
end portion of teastowope ckakling orlsairdthitish PEMSEHLI HLRAY hipdsition

doubl e-si ded adhesive coated tape with releasing paper in such a nmanner
that the - 27 at. which said copper foil laps on said second pressure-

7 ) iQ sensitive double-sided adhesive coated tape with releasing
- paper;
bonding zaid copper foil to said core tube by applving
a pressure to a bonding portion so that said copper foil bonds
sufficiently to said second pressure-sensitive double-sided
15 adhesive coated tape with releasing paper, thereby performing
splicing operation in which said copper foil on the
winding-start end portion side is wound and fixed on said core
tube; and |
winding said copper foil into a roll form.
20
2. jThe method for winding copper foil on a core tube
according to c¢laim 1, wherein said first and second
" pressure-gensitive double-sided adhesive coated tapes with

releasing paper each comprise a releasing paper and an

25 adhesive layer with a thickness of 10 to 50 Um.
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14 January 2005 wi ndi ng-start end portion of said copper foil does not
cover said second pressure - sensitive double - sided adhe51|4\agmﬁgegoegl
tape with rel easi ng paper; renoving the rel easing paper of said second 5
pressure-sensitive doubl e-si ded adhesive coated tape with releasing paper,
rotating said core tube one substantially conplete turn in a state in

whi ch said coppgr faple &nétHQQef r ﬁgb &g’q? ?-b%l [n‘g hg Eg;gtL'gQ%econd

tenporarily at a position- - aps on sal

pressure 10 Se%ddﬂ(ﬂ@t@b@a&hdﬂﬂr aqihﬁﬁféqn@@i@éof@@ab\éﬂﬂéb d2beasiag
paper; bonding said copper foil to said core tube by applying a pressure
to a bondi ng palitaneites0oEhbio 3@ d500ppeaind @i FobRdmisss Df L6501 1antdry 1k@ssai d
second pressure-sensitive doubl e-sided 15 adhesive coated tape with

rel easing paper, thereby perfornmng splicing operation in which said
copper foil _on the nd| start end_ portion side is wound and fixed on
said core Pubé- an'd" ’HﬂFﬁ fcéiﬁpeirme:Lé PBI # ‘F%Wnt‘ﬂ)ez The
nmet hod for wi ngj e cret dln | ai_m

AR %qglgsé%g% C’RJ?"eogfsu(riael-1 &nisi t| Ve glerelle %? d’oé‘(%%g}’?e

wherein said first an

coat ed tapes Wiala ahebaaskNpePEPREr SRR 1ni%1A o Shgsbad d an
25 adhesive | ayer V?Ath a thlﬂ?:kﬁlse’lgirof 10 to 50 1um. -L&Q%Q rHdbfhe 20

(Rmax) of 10 to 30 Hnm.

10 5. The method for winding copper foil on a core tube
according to any one of claims 1 to 4, wherein variations of
area weight in the transverse direction of said copper foil

are within 5%.

R—
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- 14 January 2005 3. The nethod for w nding copper foil on a core tube
according to claim1l or 2, wherein said core tube has an outgiggardioaget er
of 110 to 350 mm and a roundness of 150 mor less.. 4. The nethod for
wi ndi ng copper foil ona core tube according to any one of clainms 1 to 3,
wherein said core tube has an outer peripheral surface wwth a surface
roughness (Rmax) of 10 to 30 m 10AB§¥RAI' nmet hod for w ndi ng copper foil
on a core tube according to any one of clainms 1 to 4, wherein variations
of - area wei ght in t HETHAPSVAR SEINPIRGt CORPER Bl H CRHOEFRREfBYEE are within
5% ABSTRACT METHOD FOR W NDI NG COPPER FO L ON CORE TUBE To provide a
copper foil roll, whigsoviidedafddperoduciors Okmioh £8RPEE kY broddihi ch
wrinkles generating in the vicinity of a core tube of the copper forl roll
are restrai nefliorn ¢ofiecoppastfoind im bdtitcty weiindlag dehangeing i ongded. A
met hod for w nding copper foil on a core tube, in which the copper foil is
spliced to a ¥8Fenithefng ergstulsd of the copner-foddsrolV ardords ersinst
adhesi ve coat ed taepe wth releasing paper and is wound into a roll form

i ncl udes the 5P SE™esti xR & B TaT ¥iading RARGR dsshrevidadi t idve
doubl e- si ded b Ve C tapes wi.th .rel easin r, .which has a
| engt h equal lﬁglt?ﬁ&e %rd'% %ng ny héé)o‘%%%%eﬁmfloﬂl %e‘f‘%‘g& %ﬁndlf’ow’?h‘éh diter
peri pheral 5%5@9_&: Ofo{[lh%§%r;ﬁ.it<:‘élaet50at B8te tube with use of a

bressure-sensitive double-sided adhesive coated tape with

releasing paper and is wound into a roll form, includes the

S

10 steps of affixing a first and a second pressure-gensitive
double-sided adhesive coaﬁed tapes with releasing paper,-
which hés a length equal to the width of the copper foil being
wound to the outer péripheral surface of the core tube so that
the lengthwise directions of the tapes are parallelfwith the

15 1longitudinal axis of the core tube; affixing a winding-start

"end portion of the coéper foil to the first pressure-sensitive
double-sided adhesive coated tape with releasing paper:
removing a releasing paper of the second pressure-sensitive
dqﬁble-sided adhesive coated tape with releasing paper:

20 rotating the core tube one substantially complete turn in a
state in which the copper foil is under tension; ceasing the
rotation temporarily at a position at which the copper foil
laps on the second pressure-éensitive double-sided adhesive -
coated tape with releasing paper; bonding the copper foiil

25 sufficiently to the second pressure-sensitive double-sided

adhesive coated tape with releasing paper, thereby performing

splicing operation in which the copper foil on the
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the | engthwi se directions of the tapes are parallel with the | ongitudi nal
axi s of the core tube; affixing a winding-start end porti on4QhndaiieocPpper
foil to the first pressure-sensitive double-sided adhesive coated tape
with rel easing paper; renoving a releasing paper. of the second :
pressure-sensitive double-sided adhesive coated tape wi.th rel easing.
paper; rotati ngvirtHE nyolst alrthen @ poreybs! #idd 2kl WotRRhA € Add OnidhPcosiat e
in which the copper foil is under tension; ceasing the rotation
tenporarily at tahsosiamidowiatiinki thet beppeppesi) didto laap®i1i0Eokie second
pressure - sensitive doubl e-si ded adhesi ve- coated tape with rel easing
paper; bondi ng the cgpper foil sufficiently to the second
pressure-sensitive doubl e-sided adhesive coated tape with rel easing paper,
t hereby performng splicing operation in which the copper foil on the

w ndi ng-start end portion side is wound and fixed on the core tube; and
w nding the copper foil into.a roll form
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