SPECI FJ,CAT1 ON  METHOD FOR W NDI NG COPPER FO L ON CORE TUBE 5 BACKGROUND OF
THE | NVENTI ON The present invention relates to a nethod for wi nding copper
foil on a core tube. BACKGROUND ART 10 In a conventional nethod for w nding
copper foil on a core tube, as shown in FIG 1, what is called a pressure-

sensitive doubl e-si ded adhesi ve coated tape, mhich IS
avail able, with a width of about 30§$Ed1§1? Fé to onennﬂmmwmmmmmwmmuore
tube, and an end portion of the copper I's bonded to theisape, by
which splicing work is finished, and thereafter the copper foil is wound
while the core tube is rotated, wher eby the manufacturing work for a
copper foil roll is WerHQR rRAR WANDING: COPRERUFGLL LWON rgprepriuBes f i ni shed,
the roll - form 20 copper foil is wapped with a plastic filmto prevent
the copper foil from being exposed to the outside atnosphere, and then is
put into aﬁgoods delivery box tqQ reduce the influence of vibrations and to

prevent danmage duri ng transp&?Fgﬁggﬁnn Rﬁe?ﬁﬁy'¥ ber foil roll is
shipped to a user. gn ngséggsggv é&éﬁ] %%%%UEE ieq$é%§ doubl§85|ded

adhesive coated tape i S us to splice e cop %o the
core tube is aeoﬂﬁﬁﬁrf$E11debOWbrEhQuB@Ee tube 1

BACKGROUND ART

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 coated tape, which is
commercially available, with a width of about 30 mm is 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,
and thereafter the copper foil is wound while 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 copper foil is wrapped with a plastic film to prevent the
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 thevcopper foil roll is shipped to a user.

25 The reason why the pressure-sensitive deuble-sided
adhesive coated tape is used to splice the copper foil being

wound to the core tube is as described below. The core tube

LT
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*000002* or copper foil is used as an article repeatedly used between a
copper foil, manufacturer and a | am nator or an etching neker., i.e. PCB
'shop, who use copper foil. Inevitably, therefore, the copper foil mnust be
spliced easily to the core 5 tube, and noreover nust be peeled off and
renoved easily from the core tube. However, in the work for w ndi ng copper
foil, for copper_ foil with a nom pal thickness of 70 Pm a length of 700 m
to 1000 m of %85p‘é?p‘f?ﬁ fotd lssoﬁﬁfgr‘?é”saﬂ\&fﬁdﬁﬁnﬁqetﬁtecﬁ]ﬁp‘_é?e‘? |%Itw_f6nvvi th a
nomi nal thickngs3oBhelBedil hdu¥ded Ak 3080 M IR0 JP % SQURLLYES

wound. Therefore, poor w nding accuracy presents various problens.  For

exanple, if thaakepperifel pds MYP)dwhe088kYcOPpdNeroCOr eThubELay, t he
wi ndi ng tightness of copper foil is uneven 15 at the right and left, the

copper foil istheeseaed, bhevebppdr @03 1an0it bé ngplifved éd€i DPpPEthd Qblrei S
transported in a vehicle, so that the core tube slips out of place, which
poses a probl efuba. tdrt mpheoceppas tile Peedndmif handgraoypdt éesilsdrom20

Al so, even if the copper foil roll manufactured by w nding copper foi
with a noninal *PRi ERABsEY™F- 18 Pmor smaller on the core tube coul d be

foil and core tupdVes E8ERSrotkEor wihbihd B8R0 E0 3y, Chot cokg8s PP
foil with a nominal thickness of 70 Hm, a length of 700 m to
1000 m of copper foil is sometimes wound, and for copper foil

10 with a nominal thickness of 18 UHm, 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 vehicle, 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 Also, even if the copper foil roll manufactured by
winding copper foil with a nominal thickness of 18 Um or
smaller 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, wrinkles 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.



25 copper foil in the range of about 100 mfromthe core tube, which
soneti nmes produces a portion unusable as'a copper-clad |amnate. 2

Further, in manufacturing the copper-clad | am nate, a continuous

| am nating process (sonetines referred to as a roll-to-roll process) has
been used in which glass cloth reeled out of a glass cloth roll is
inpregnated with an_5 insulgting resin, and the inpregnated glass cloth is

directly attached O W¥dpertn BRPUFRGFREARA (EhSr cgrreppetad diamingte afd i s
cured by heati LE . \Mhj t c r-clad _lam nates are
u y '@gnkgnégu?;fg&%#%ﬁﬁgy %Eocggf ??ﬁﬁétlme refarra ? 3p Ropper

manuf act ured conti nuous tho e W ndl ng accura

foil roll is argeiycbPOI1 Hrocekd)f RalObeRNhELP UL R ild IGTREQAVERERL 1N
yi el ds. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schéematic view

showi ng a conveatiedabutrsdhad glfaeis $pbichi BgLTOPPeimdr¥gnaitedaws@heahube; 15
FIG 2 is a schematic view show ng a position at which pressure -
sensitive doubiesulatikeg redinsiand thategregpesediglhssradlorhsindgipapelyare
affixed to a core tube; FIGS. 3 and 4 are _schematic views showing a
procedure for 2WFAGRRY WoFpRPeF diqiloregled eut gbe oPP@REdEPFbrolieandde;

20 FIGS. 5 and, I hemat i ¢ _vi ews _show ng net hods for evaluating the
wi ndi ng accurat’ig ‘g?g%%gb e;]P e RPGAR7°VER S %%hwgﬁﬁctﬁ\ é"?‘\?i SﬁPBFréBb?)‘gr f 0i |

manuf act ur ed meﬁﬂa@éﬁ(Ef@lMﬂuéfa@QhQQd; c@ﬁ'gilﬂcﬁsl% is1R sEheRldifogdl ew

showi ng sanpling positions 25 for evaluating coppér foil area weight in
t he transversethe winding accuracy of copper foil roll is a very important

10 factor contributing to improvement in yields.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 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
releasing 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
by an electrolytic method; and
FIG. 8 is a schematic view showing sampling positions
25 for evaluating copper foil area weight in the transverse

direction.



di rection. SUMVARY OF THE | NVENTI ON Thereupon, the inventors of the present
invention earnestly conducted a study and found that the first stage of
‘Wi ndi ng of copper foil on a core tube, that is, a first 5 |ayer of copper
foil wound on the core tube while the core tube is rotated is very
inportant as a factor determning the w nding accuracy of copper foil. The
nmet hod for w nding copper foil_on the core tube, described bel ow, was

carried out based on the abovéﬂ%ﬁ%%*ﬂH%d”ﬂ%dﬁW@yﬁéleo In claim1, there
Copaer TP b 2 1ol kR ol, 091 £0BREL s (A |1l oeGGRE LEDEa el dh 001 O

copper foil is splice core ng a pressure-sens

doubl e-si ded agiiggéyely R eaPs ¥Midy ralLashid PRPEM NG 1irS e WBERGei NtO a
roll form conprising the steps of affixing a first pressure - sensitive

15 doubl e- si dedf adivedine cfoabegetrapei M drh a eoeastibe pagiedt isyhiachibas a

| ength equal to the width of copper foil being wound and a width of 15 to

50 mmto tHe oldeer pef iqeweeal £oitfeeend gin tthe core tuibe wd lehghet here

| engt hwi se directiaon of the tape is parallel with the |ongitudinal axis of
e

the core tube; *90° & FRFH P h 18ct05d I pPREERRE a8 %éﬁé’ltﬁr\/‘%e%ﬂﬂ;‘éng ET‘éled
dhesi t 1 §.h | i whi,ch h I th equal to
Fhat of the i TerdBRE dUlEAY 83°L0R0REPE: (HRY HETnAa; 8O Al 0

that of the fir ssure-sensitiv e-5s

with rel easi ngepgper @id 3okt Nedfe Lubnd,0a88cPTbLE B Ulak 9&&&9?@&'

surface of the core tube, 25 like the first pressure-sensitive doubl e-sided
adhesi ve coat edlt tlsgeedMdh thel aBsivBgdpapribed kritivlle@dglee adj acent to the
w nding rotation side of the first pressure-sensitive

10 Inclaiml, there is described amethod for winding copper
foil on a core tube, in which copper foil is spliced to a core
tube by using 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

15 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;

20 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 releasing paper and a width of 15
to 50 mm to the outer peripheral surface of the core tube,

25 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



4 doubl e-si ded adhesive coated tape with rel easing paper; renoving a

rel easi ng paper of the first pressure-sensitive double-sided adhesive
coated tape with rel easing paper, and affixing a wi nding-start end portion
of the copper foil to 5 the first pressure-sensitive doubl e-si ded adhesive
coated tape with releasing paper in such a manner that the w nding-start

end portion of _the. co r.foil dpoes not cover the,second ,
presgure-sensi??VglﬁbgﬁﬁﬁisF&gﬁséﬁﬁe§?$%9 cﬁﬁ&ﬁjwﬁﬁ§pée&FFﬁlP%I%%B?ﬁb paper ;

removing a rel @@awg,a&aao%rﬂ%gfgﬁsrégpéquh@ SESLE SresillY o3 1d0yR! € -

si ded adhesi ve coat tape easi ng paper, rotating the corée tube

one substanti abliy1608Pded QdhdbRveedatd@it@pewivt ¢B16REiAONANAer f @R IS
under tension, and ceasing the rotation tenporarily at a position at which

t he copper foi hffapin@m Wimdiagosdatd @idgmntd-densi they ecaimdr dodinded
adhesive coated tape with releasing paper; bonding the copper foil to the
core tube by thelfirst Pysssysareensibiveontivigepsidedn adhadivie chetedpper
foil bonds sufficiently to the second pressure-sensitive_  double-sided
adhesi ve coat eB2PapE T t1£ 1ALRG RGPFApER, S9! t hdtBRP pPRdr fPRg splicing

operation 11 Wi ek A0Cs CORPSha LOLLL N dhenti A0LIG. £o31 3600 210 POLLLEN ST de

I s wound and fiXxe e core e; and wn he Copper toil into a

roll form in drecdddididplBesiBLNoehE Ofivd RuBICOPREE dddsie @catlle tube
defined in claim1, the description will be made 25 with reference to

FIGS. 2, 3 andtdpé ovithaseledsimgl@apeandrempviidGa 2edwnisigapspat efotheéhe
core tube after the first and second pressure-sensitive doubl e-sided
adhesi ve ddat egegg%g)r\ﬁistsﬁre-sensitive double-sided adhesive coated tape
with releasing paper, rotating the core tube one
substantially complete turn in a state in which the copper
foil is under tension, and ceasing the rotation temporarily
at a position at which the copper foil laps on the second
15 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,
20 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 into a roll form.
In describing the method for winding copper foil on a
core tube defined in claim 1, the description will be made
25 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




5 rel easing paper are affixed to the core tube to give an understandi ng of
the positional relationship between the first and second
pressure-sensitive doubl e-si ded adhesive coated tapes with rel easing

paper. The core tube is rotated 5 in the direction indicated by the arrow C
of FIG 3 (b) . FIGS. 3 and 4 show a procedure for splicing the copper

foil to the cor<i tube usin schermqthi.c siq:e ews of th% core tube taken

in the directi&f SP5ERE RPPEE H D & tor Fe?8f% b ¥I19%% AR
description il Re uadg;ntde &k rpeésqrtqm 9ok fPonsn A bebuddiCend(@) 19
a schematic side View show ng a state in ch 7

pressure-sensi tfiivet daabsecsndaskautins \é@n@ea&ed 4881 i 4 fad | RBENGePAPEr
is affixed to the outer peripheral surface of the core tube. The length

of the first pressedetapesendthinelaaliigepapsr ded’hadbese \wmbbbis oatwedtetdape
with rel easing paper is equal to the width of the copper foil being wound,
and the copper ifothe Psreehw@apéaca%dtbmth? RErANGT €L B G ha (b} anfi&Sse
direction of cqp is affi nlform to the core tube. The first
pressur e- sensi (r)’ 5 50‘%3?3‘?8 %lpdré’(feéiéﬁgs??/’é StP&d‘t &gt Ehe SARAPT 3611 efR4eng
paper preferabl a {om, 5 of th a
w dt h narrower c%S d é‘i% mﬁqglgn%%{léﬁ?%g? csiaq P?l%’?? gl %%baésjﬁ:ra\gngt h

between the conq tHbeaapsetivh SORPRY afr%kw, Bsefthﬁé.tﬂe COpper foil cannot
be wound under high tension. On the other hand, the use of the first 25

pressure-sensitive T fore,debe atiidiwingc datediptpen wiilll be ahadsiwighpaper
with a width exceeding 50 nm nmakes it difficult to affix the copper foil
to the tapéounFFSFﬁ?ch 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 outer peripheral surface of the core tube. The
length of the first pressure-sensitive double-sided adhesive
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 transverse direction of copper foil
is affixed uniformly to the core tube. The 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 exceeding 50 mm makes it

difficult to affix the copper foil to the tape uniformly



6 without the formation of winkles, so that it is difficult to perform
the intended highly accurate winding. The first pressure-sensitive

‘doubl e-si ded adhesive coated tape with releasing paper is affixed to the
outer 5 peripheral surface of the core tube in parallel with the core
tube, strictly speaking, in parallel with the longitudinal axis of the
core tube as described . in claiml1l. It is,therefore ef erabl e that the
work be done USERHCRE; IS SOPREIOPRRE WEMITIG 4P KARER{ e Afgdcult
pressure-sensi LLVEe g4 Bk ee1sd d ' Lizh releasing
paper is affixeg ?g ma%g feﬁ?%%geﬁﬁﬁéhyglﬁgﬁﬁéeé tqﬁﬁls?% rk is a first

factor in determ mnyY #Rithere@bulel stNEi EBRPHoubllel- s¢aBabEANOIFE
perpendi cularly and uniformly with respect to the core tube. After the

first pressureesensdt tape doitdd eredicdadnySpagbesi & e hiateed tioaptewbtiber
rel easi ng paper has been affixed to the outer peripheral surface of the
core tube, %hepstipherapragface-sfbptidore fubelia Rl eldwésh\whecgared t ape

wth releasin aper is |likew se affixed to_the outer peripheral ,  surface
of the core tubBPEo BEFEeFIYe SRAPRLARAL 1% RATRIAFLSYISh (iedonsd tigiart  ve

doubl e- si ded ' ] 1 ' : el - t hi
ime i shown RCBIE AP PRF SRt ubBort TR (I APRT 1o IF (ROERERPE 1"

si ded adhesi vepggab£alhid apmtMdHe KRrRaBeNdoRePESidinS &1y dbhefbhe 1Bhé 0 50 mm
and a length equal to the width of the copper foil being wound, |ike 25

the first prespusétiensitt whbchiahe €isstlateaahesi sensbales dohbpe - viada
rel easi ng paper. However, the first and second pressure-sensitive
doubl e- si detl a@fibgpiee coated tMR Y ikt peleasing paper is affixed is made

definite. This is becausé 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

15 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

20 pressure-sensitive double-sided adhesive cdated 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

25 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



7 rel easi ng paper need not always have the sanme wi dth. For exanple,
considering.the thickness and winding length of the copper foil, the first
pressure-sensitive doubl e-sided adhesive coated tape with rel easi ng paper
with a width of 30 5 mm and the second pressure-sensitive doubl e-si ded
adhesive coated tape with releasing paper with a width of 25 mmmy be
used. After the first and second ressure-senzli tive doubl e-si ded adhesive

coated tapes witH SPELBEsPAECHaPRT Rk 2R YSe2aVar FRR et Y yut BPT
i ph | f ft as. . i ot
peripheral sur eﬁ%‘?npcie,. g&&f&ﬁi&@%%ﬁ%l A g %hcgtv?ndﬂ:g)]iesngp:?xrgf tﬁher ed

w ndi ng-start e portion o orlt e woun

to the first poppew ¢osensthé Ve fdouhleeaiied sadbesive oA L3 Wi th

rel easi ng paper. Specifically, the rel easing paper 15 (sometines referred
to as a "separ adhes)ivef codeed itapk wptleseueasirgYidetcwienbd eigidesE adhesi ve
coated tape with releasing paper is peeled off and renoved, and the

wi ndi ng- st abt @#dapér thereasfondhpresppre - sensditivehdonblindsided aAdhiosdore
thereto uniformly without the formation of winkles 20 while attention is
paid to the pr &P&TPoh2BF Yokt eRsingr BaPeF ot bt Mg thnob et nd®h mape
bondi ng surfacgy gadgthen is bonded by applying a sufficient pressure. At
this tinme, the wi nding-start end portion of the copper foil should not

cover the second pigesHl@rs St Waadaubbiashresk adhesinkg c¢oat ed 25 tape
with rel easing paper. Atthis.stage, the rel easing paper of the second

pressur e- sensi doubldoubtied sidhed igdheasd beal tapas ad thapel addihg pheés hagepaper
is peeled off and renoved.

10 been affixed to the outer peripheral surface of the core tube,
as shown in FIG. 3(b), the winding-start end portion of the
copper foil to be wound is first adhered to the first
pressure-sensitive double-sided adhesive coated tape with
releasing paper. 8Specifically, the releasing paper

15 (sometimes referred to as a “separator”) of the first
pressure-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 without the formation of wrinkles

20 while attention is paid to the prevention of foreign matters
from getting in between the bonding surfaces and then is
bonded by applying a sufficient pressure. At this time, the
winding-start end portion of the copper foil should not cover
the second pressure-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.



8 In the state in which the rel easi ng paper of the second
pressure-sensitive doubl e-sided adhesive coated tape with releasing paper
has been peel ed off as described above, tension is given to the copper

foil to be wound, and the core 5 tube is rotated one substantially conplete
turn. After the core tube has been rotated one substantially conplete

turn, the copper fopl, bei wound .l.aps e second [essur sensitive
doubl e- si ded adhesi \Si){e1 c}gatsegt Eapd WHASH F R eas eﬁﬁlnﬂaﬁgs ¥ Pont |%"h°ctrﬁie

rel easi ng paperpﬂ%%%u@%e@eﬂggl:?.ge éo&bl\,ﬁ]’béf 1% fa'&hﬁsL@Qpb?QT{é’sé \#e w:.t

rotation of the core tube 1s ceas e tension is s en to

copper foil, anédledsingPpeperiRis beemlfdeed okl hsi e@ééﬂlﬁéa tél?ov%econd
pressure - sensitive double -sided adhesive coated tape with reIeaS|ng

paper under pressdics. iFlwiyenaso sthewnoppeFIfGildté de wothd, amdpehe faaide wound
15 on the core tube can bring about a spliced state in which the copper
foil is wound dNEef i‘ﬁe‘b"%*’c BPeaSW%ﬁéléyeGOBEH\k%rF“mhe 2bter thhise and
t he copper foil Thereafter, .the cog er foil is

t
wound into a rolppforn$g§ §3832§§ﬁ$hﬁ%/°ﬁﬁt?ﬁﬁf §321d8SPBRIC S WM ol | ed
tension is gi VQ'ﬁezgoFBeEhfoprﬂ?@{dg{QJJandb)'ia%' 6R Lhe Sides %}%\g}bl RFIG 4

(d) is brought abou In FIG ressure-sensitive - si ded

adhesi ve coat edehapesvar oSVE i P8dheshee CoddiRhyel Pl €K RAGAUSG hi S
figure is a schematic view. Actually, however, in the state of copper foi

roll, it is 25pdpefi fxdn whickitheakeyeabimy vapehchat heten ipeelleidcdif £ he azopper
foil floats in the vicinity of the tapes. 9
10 this lapping position, the rotation of the core tube is ceased
while tension is still given to the copper foil, and the copper
foil isaffixed sufficiently to the second pressure-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.
Thereafter, the copper foil is wound into a roll form by the
ordinary method while constant or controlled tension is given
20 to the copper foil, by which 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.



| deal |y, the pressure-sensitive doubl e-sided adhesive coated tapes should
preferably be affixed to the whole surf ace of the core tube, and the
copper foil should preferably be affixed to the whole of outer peripheral
surface of the core 5 tube. However, for the copper foil, which is a
nmetallic material, copper foil wth a nomnal thickness of about 9 Pm to

Che copael ol Y BHERLLE did bRESHRELCLenof Rl B ESeq A ALE ' 1

t he copper foil nore easi n-paper or plas

is very difficudatle@ @efﬁéé(sﬁ@@léBrGQQP%ﬁ Q.blafﬂfer&etd(\,@ﬂg%h%fle%ﬂace

peri pheral surface of the core tube uniformy w thout the formation of
wrinkl es. For dfhither easé®nudle andve&RkOESppéw efsiAdehbl@dPpesLstab Y@y | on
to provide a nethod in which the area in which the copper foil is bonded
to the core tulkdfiixedatie tite whol@igfumtenddticoheoppesuifadoiof tha dweraround
and fixed on the core tube reliably without a gap devel oped between the
core tube and tHefi rEeWeLRRr fOF theeceBppEr fobli Wridly io@naedallact he

case where the %%gger foig i S §BLbceq:to t he, core ,tﬁbe as descri bed above
to manuf act ur e "PRETESPpeFoRRST TPolI VithE ﬂ?’&’n’i‘?{ 8iGraees \aharRYto? Mopper
foil can be caidl esluails gIherbpfy dhpbhe 800 endSaticRe o RhbEIA ABIIOd Tor
copper foil brings about a state in Ich the first l'ayer of the copper
foll, which isgensrate parthe@ncdppemisadilngoee bheiTprendnbim papdieioes
closely to the outer peripheral surface of the core 25 tube substantially
conpl etely, sopPilhgtigifilmn Bhepeforveti ek ifsr varyelififigulnt oot et Howhear y
bet ween the core tube_and the copper foil. - 10
10 copper foil to the whole of outer peripheral surface of the
core tube uniformly without the formation of wrinkles. For
this reason, the inventors have made the present invention
to 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
15 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 foil roll,
20 highly accurate winding of copper foil can be carried out.
The use of the above-described splicing method for copper foil
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
25 tube substantially completely, so that air can be prevented

from getting into the boundary between the core tube and the

copper foil.



The eval uation of w nding accuracy was performed by the evaluation of

w nding tightness of copper foil roll and the mneasurenent of a length in
whi ch wrinkles generated in the copper foil on the winding core side. in
t he evaluation of 5 winding tightness of copper foil roll, as showm in FIG
5, at the stage at which the winding process for copper foil had been

finished, portions '111'1: Cnggu f::l.c% %Ifsv;nz.a‘rrx] J?r(xfofac%uggl %rom bOEQr e%qpr ?{1 the
gre

manuf act ur ed copper orl were N W Brée°s

pushed-in di staoaﬁaaiomtfhweﬂaﬁﬁg Jﬁﬁﬁa@s@eaétﬁ%exa@dlmépﬁ%ﬁt enyal ue
of a difference between the pushed-in distances at both edges was

determ ned, thmeaobianéered ofabhutehgtNoinada cnwicDARXe Ofgeridrdive@ hal apee. I n
the case where the difference between pushed-in distances is wthin 3 mm
the copper foiforeer dypilacsethdivimddngcoppersfds| 18 tlawievplaagdod wéndi ng
bal ance. Hereafter, this difference between pushed- in distances is

referred t® asWipding vahfaeEan o fvaprreT figidn ToRd. \Aﬁ*ﬁcﬁwl}arlé’c8§§ -was done

th t I f 110 b I
mothod " the mRr Vabkatadt PRESE e P AL, PRPFERe Ao bORr L AT RS
val ues of 100 seéﬁsfmrs%e% 6pm§99501c74aterae%reegt bYELY, ce '&f tlh%ﬁn?ééwerfent

of a length in which winkles generate 1n the copper on the w ndi ng

core side, a cppprRredddid ofr ehd miahudaicelre@PPEpdrOifb i fé’nﬁw&(i@ pakhed
t hi ckness of 18 m was wound was shipped to a user, copper foil of 200 m on

the 25 w ndi ngizori¢hsa dernwasof éfltg/an‘ntzerpushe&:appéistfmdesr eklbdtadeigen used

to manufacture copper-clad | anm nates, and the |eft tpjgoer foil was
returned i a ¥2ES BHPUBEAnPRHARPRIPIHE ¥aine of 3 difference between

the pushed-in distances at both edges was determined, the
obtained value being made an index of winding balance. 1In
the case where the difference between pushed-in distances is
within 3 mm, the copper foil was appraised high as copper foil
15 having a good winding balance. Hereafter, this difference
between pushed-in distances is referred to as an “A evaluation
value”. When the winding process was done using a paper core
with an outside diameter of 110 mm by the conventional method,
the mean value and the standard deviation of A evaluation
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 side, a copper foil
roll in which copper foil with a nominal thickness of 18 Hm
was wound was shipped to a user, 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

- 11 -



tube, by which a length in which winkles generated in the copper foil
fromthe splice portion was neasured as shown in Fig. 6. Wien the w ndi ng
process was done using a paper core wth an outside dianmeter of 110 nm by
t he before-nmentioned 5 conventional mnmethod, not by the nmethod in accordance
with the present invention, the nean val ue and t he standard devi ation of

| ths in whi | t f,_10 145 d, 10.
espectively. reri B, 68 PR F AR kR AFR v iAo J5BRER b Lcha Fhs
referred to as & ;%xeyawaﬂoqntxelggﬁ'lcelgowly&' b8 pLd Sang gt g0 i 1

accordance with the present 1 nvention, a copper was~ nanufact ur ed

by wi nding copaey. 60i lwheind bhe wididimgl pid&'&&é@ﬁ%ﬁ dHnelﬁsﬂhg% pdbagidygeM dth
of 1150 mm and a winding length of 1800 mon a paper core with an outside

di anet er of 11Gvirhkim andouté bdegtdiadbie tefr ©20010mym dryd thieebefvee aval tiadine@ as
descri bed above was perforned. As the result, very satisfactory results
were obt ai Red.CoRYeEtirRal Methoda| Rek bé’f"—@&?ﬁh?ﬂdﬁl resedandeovitl Gheol | s
are descri bed. _The nean val ue anggt he standard _devi ati on of A eval uation

val ues were 2. &TSRCANG O Y 1YY FREFISAN VRIVS 28%qthe & tARLAT I Aard atde™ he
standard devi atdsOfen@fn S i %V@hy@ﬁ'Mn\fﬁleléeé?ﬂ\@ffte]é)gfn].@@40§1§ eze 145 Ser

respectively. The nean val ues of both evaluation val ues were "o
than those obwmaianad1by e} hee spsvenid Bnal naeshoger shaw rl@n\é%hylnsﬁﬁiéﬁ actory

val ues. The standard devi ations, which are 25 i ndexes indicating
vari ati ons, weme“lakéeﬂmmram th refemaldetio tadrat Rmeivaluatson aliuedi.ng
process for copper foil  decreased. - 12
10 By using the splicing method in accordance with the
present invention, a copper foil roll was manufactured by
winding copper foil with a nominal thickness of 18 Mm, 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

15 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,

20 respectively, and the mean value and the standard deviation
of Bevaluation values were 105 m and 6.85, respectively. The
mean values of both evaluation values were far lower than
those obtained by the conventional method, showing very
satisfactory values. The standard deviations, which are

25 indexes indicating variations, were also lower, which

revealed that variations in winding process for copper foil

decreased.




In claim?2, there is described the nethod for winding copper foil on a
core tube according to claim1, wherein the first and second
pressure-sensitive doubl e-si ded adhesive coated tapes with rel easi ng paper
each conprise a releasing 5 paper and an adhesive layer with a thickness of
30 to 50 m In the above description, "conprise a releasing paper and an
adhesive layer with_a thickness.of 30 tQ 50 ni neans a type in which a
base material is nognugg?j“?(r)]zr' tht?(fﬁdflﬁgg?%f/’é’r]?eqitﬁ‘@ nefBogoher i ading of
the pressure- seRyideirV oW §- 84 ' aged. tgpe nornml |y on the
mar ket, and means ptaert ype Ltfmn \Méw‘lsgfqtu}%% ggg‘gﬁ\%’% g{'?/’eéfgls ﬁdr 8r%:f’no%ey a

pressure sensifiipse adheﬁialo.‘@nd@feéélﬁr@-@é\fz%'iQ‘i%Qrhgﬁglppé‘fj%%%(ﬂ% ié’fer can

wi t hout the use of the base material, the thickness as a

be kept snall, coatedhetapehositterkayesis@baberbeadh |dmmdile &l ks iaRp! yi ng
a pushing pressure at the tinme of bonding, so that a smaller bonding |ayer
t hi ckness can Ipepepr and dad adfikeieé okrayebyithea dd chkhesucdf 30 to 50 Um.

pressure-sensitive double:sided adhesive coated tapes, a rise of a
splicing 20 pdftFBh ACVeEndesortPiinfy ARAMPRLSE GppRterding PapeEdRd @ 0 t he

utnost, and a Lformw nding state is attgined , the wi nding
| engt h of coppglr%gglg{aeiﬁ%’?%rag’ésha%aﬁt cétrngfgrgtftaﬁde t°\/\f§?3‘ﬁ'l BFaRdgh&¥Proi |

havi ng been woundwii¢H @as@se mhber PR not AsleddIAtLdIBGRLEaFet 03] QN t he
core tube, which causes 25 deflection of the core tube, and causes (]:fel i cate

eccentricity &hethendine lamer roft athengprédeeung- &8s it Il EHuUBIRCEIJedl N
particular, the weight of copper foil having been wound is - 13
10 adhesive coated tape normally on the market, and means a type
in which the bonding layer is formed of only a pressure
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
15 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
20 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
25 deflecthn1ofthecoretube,andcausesdelicateeccentricity

of the core tube rotating during the winding process. In

particular, the weight of copper foil having been wound is
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concentrated on a top portion of the core tube rotating during the w nding
process. If.the rise of the splicing portion caused by the
pressure-sensitive doubl e-si ded adhesive coated tapes reaches a |evel

hi gher than a given level at the 5 nonment when the portion in which the

copper foil is spliced wth the pressure-sensitive doubl e-si ded adhesive
coated tapes is éﬁ% EL%Qﬁd at the togﬂgorgi n, the Igad stresses
concentrate on THe “SHFRELAPLHB PR TR O tHB® FAhGtdPI TN f or

def I ecting 1 he &l GutligIiEhagsl e 2 RHLNG1BL06ESEne A S HER Gobeason.

the thickness of the pressure sensitive adhesive |ayer 1s na 0 50 m

| f the thicknesauseld bye tReepsesuseNSdid Ma vadlaRabye .- L8ied ddhedB)d er than
10 m it is difficult to ensure a safe bonding strength in the case where
t he wi ndi ng of adagegopees freiaicher 4 Nevedrieidhdre thbnis gteasildareadat @hd he

ot her hand, if the thickness of the ressure sensitive adhesive | ayer
exceeds 50 R &PAenNtr vheae the,porkées 18 WHehathercopremdiddi e smliddowed

to flow by appl.ying.a pushing pressure, the w nding_accuracy in the case
where a thin cc%%élr %PSi Br f‘ﬁtq%' G Ve °&‘I¥’r]r8§§légdl%dl?‘ﬁ%’d’eor°%q er is
wound i s decre by .t - descri.he e | Ci core tube or by
ot her causes. %%‘%%ssi %8 Pﬁggg%é%é%rée‘?séeﬁrzesﬁ:ﬁpvg}%g%%bé-élly?jg{ HUediSE®5coat ed
tapes with rel e@sicegtpap8lon EhepdhdaAEHMLiBnG A iBh deeds €BRREE r0idr 1 Ol |

was manufactured by wi nding copper foil 25 with a nom nal thickness of 18
m a wi ndi ng wicauiseoforid&01eainahble zowendibregdh 2iwd bhefwihBGA g raved spaper
core with an outside dianeter of 110 nmand a |length of 1200 nm and the -
14 10 For such a reason, the thickness of the pressure
sensitive adhesive layer ismade 10 to 50 Mm. If the thickness
of the pressure gensitive adhesive laver is smaller than 10
Hm, it is difficult to ensure a safe bonding strength in the
case where the winding of the copper foil on the core tube
15 is considered. On the other hand, if the thickness of the
pressure sensitive adhesive layer exceeds 50 Mm, 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 Mm
20 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 accordance with claim
2, a copper foil roll was manufactured by winding copper foil
25 with a nominal thickness of 18 Um, 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
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sanme eval uation as descri bed above was perforned. As the result, very
satisfactory results were obtained. Here, the nean values of eval uation
results for 10 rolls are described. The nmean value and the standard
deviation of A evaluation 5 values were 2.4 mmand 0.07, respectively, and
t he nean value and the standard deviation of B evaluation values were 95 m
and 6. 27, respectlvela?/ The nean vaI ues of both eval uatlon val ues vvere far

| over than thoS2mdbTEiRAFIRP Afe EERTERET 0TIV HASHBET §’ﬁ5‘ﬁfng
satisfactory V?é%'w?ft s SEQP ﬁ]oor\ﬁﬂhﬁﬂ:g%r “’gbﬁ?hﬁ%&' el est
so over .

h
i ndi cating varrations, nclaim ere i s dedcribed the

nmet hOF‘ for w nﬂé&‘ﬂva@%l@ﬁedf fa%iu&’ﬂi@n Q@%ﬁl&y%:aﬁ@Qfo(ill@gaiﬁé)dﬁlsékﬂbédQr 2,
wherein the core tube has an outside dianeter of 110 to 350 nm and 15 a

roundness of 1BRe nedn lvatlie Gh@ tRasebandyrd hievciatd onulbE Ahasaataoidsi de
di aneter of 110 to 350 nmis as described below To increase the accuracy
of wi ndi ng of vatuepyere 3 d mm@AEnd Ael07¢core@pegitdvelly., iand shadaadmavalne use
of core tube vvith a lar di anet er, (core_tube di amateri IS preferable

Based on this 3®dfh&a Stgvéﬂrﬁlfdet‘ﬁét&ﬁ&vefd%fc"ﬁlb‘é&lgﬁl YRIMRS Hemfodsi® used,
the use of the gore Jjubg % té‘vef’ tslrgs .ﬁéé‘n”%a%eéné‘% | &lert 080;, 140,
(? Pt he dg ' tUbE W Lh

makes it difficu to'wn on the core ou?nthe

formation of Winkd&£gerB itJ]:eIS\P@PQhaan&ﬂose %tabnéébyhal@labﬁ%neioﬁbﬁ .
present invention. Although it 25 is clearly described that the upper limt

val ue of outsisethed ansiowingf vele satisfadisorys vEiGiewn The syppsiadd mt
value is not subject to any special restriction as described above. - 15
10 deviations, which are indexes indicating variations, were
also lower.

In claim 3, there is described 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

15 a roundness of 150 Um 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
20 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,
which is the object of the present invention. Although it
25 is clearly described that the upper limit value of outside

diameter of the core tube is 350 mm, the upper limit value

is not subject to any special restriction as described above.
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The.val ue of 350 nmis a value obtained sinply as the result of

consi deration of workability and handling ability. Rather than the outside
di aneter of core tube, the roundness of a circular shape of core tube in
cross section 5 is nore inportant. As the roundness decreases, the
circul ar shape approaches a conplete round, so that it is easily supposed
that the decre sed rooundness_can,i ncrease the ndlngéaccuracy of copper

foil. However, TP YU BoHI MR 15 £ VaUE PP E Mk E1PRAY 3% c?tlj‘IeaFe§h<l;tbe a
conpl et e round of Hé)é¥¥§€ J%e%fa98¥ﬁaFigf%gfﬂéﬁnhﬁﬂﬁlgﬂﬁggﬁm; ky. havi ng

been wound is as as a out "sever a ogra defl ects

the core tube. Therneft@tree tHBhetfe !l HEL SUE JiBhR R3S 0R cbPENANESS Qe @ i ven
I evel , the winding accuracy of copper foil cannot be |nproved further. In

this specificatomidnédde oESar oiEIeas shapded f nedeasube Vial Wros@pse8ENdA NG a
difference between the nmaxi mum and m ni rum di anet ers obt ai ned by
measuri ng tthe H$ avmecimpéroorte. t Abethe pbundhess dereppmes, dthe diféelant

| ocations. Therefore, the roundness is affected by the outside dinension.
In this descriPiiRM, 2RPRAGRESUBe CONPIRER UM SUEhAtaikEt &4F BF51HY to 350

mnmis assuned Ther e e |nventor of t resent, _inventi
earnest|ly conduc?%ﬁfeé”g ?&yt%ﬁ frerraradi Hadi Jhe et \Re ﬁnfﬁgas?oghﬁness of

core tube and {hga g dicRd raEGUs AQbpRe xCOOPE! fu%kver,/’ﬁttlftelﬁﬁéyétmét was
found that unless the core tube with 25 a roundness of 150 mor less is

used, the w ndimgresdcitiyacy maife cepetirtol dr ctiapet abeompls easedndandas
therefore the copper foil w nding accuracy of a level at which the
above- desdid be@escriped above, the weight of copper foil having been wound
is as high as about several 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 cannot be improved further. 1In this specification, the
15 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
20 with an outside diameter of 110 to 350 mm is assumed.
Thereupon, the inventors of the present invention
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 core tube with
25 a roundness of 150 Mm or less is used, the winding accuracy

of copper foil cannot be increased, and therefore the copper

foil winding accuracy of a level at which the above-described
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effects can be achi eved cannot be obtained. Al though the nmaterial of the
core tube is not. subject to any special restriction in the present
invention, it has been revealed that for exanple, in order to keep the
defl ection of core tube 5 due to the copper foil weight exceeding 200 kg to
a mnimum it is preferable to use a core tube nade of FRP (fi ber

reinforced plagkbesl lad WPl NG Q0nlEL Sho OB e LIy 0lno SRl oS

steel or the |1 not  a core paper paper cor e

Fur t her nor e, Imaew@alt@faéﬁ@laaxreh%uwuagrlﬁé@ g&o{] tertroeqns,osiaeam it is
preferable to use the FRP tube or netal tube rather than paper core.

| nci dental |y, tBetpapeion Gar eheUupedsehiendvemtdlohecis wis theenabeveateacri bed
claine 1 and 2 were confirmed had a roundness of 158 m whi ch does not
satisfy the robhahdes exappyentntonfegctd kedpi the Bafhegtids oBycars hgbehe FRP
core tube with_an outside diameter of, 110 nm a length of 1200 nmm and a
roundness of 18Benk9 ﬁhea%%liﬁ’%rfé’élvx)l'?hglﬁ &*resding &9 £9ia mipgimuRps

manuf act ur ed in er foI with a nom nal. thic . a w ndi ng
M ath of 1150 b TArSRE G o g A 5P o0t P S e et B

eval uation as gsma,p@éﬂd %QQ!%;.\Q@? Hehf p&opd tu%% w%lert%a%&e £6méd o

satisfactory results were obtained. Here, the nean values of eval uatlon

results for 10staihbesd @t@eicsi ok 1The, nraa yétéaubededhre$lodNgapér
deviation of A evaluation values were 2.1 nmand 0.05, respectively, and

t he nean val ue (papePSoirie . st Buntkhradmbane, atn @xdefr B @r&ldattlnroahdesssere 72
m and 4.55, respectively,. It was found that the nean val ues of both

eval uat i on§al FeEeTES S té1 bgreiferlt HenPFREEEARIR dihagepyhadiRE. tybe or

metal tube rather than paper core. Incidentally, the paper
cores used when the effects of the above-described claims 1
and 2 were confirmed had a roundness of 158 Hm, which does
not satisfy the roundness requirement described in claim 3.
15 By using the FRP core tube with an outside diameter of
110 mm, a length of 1200 mm, and a roundness of 100 Mm in
accordance with claim 3, a copper foil roll was manufactured
using copper foil with a nominal thickness of 18 Um, a winding
width of 1150 mm, and a winding length of 1800 m, and the same
20 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 2.1 mm and 0.05, respectively, and the mean value and
25 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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only the conventional nethod but also the nmethods in accordance with the
above-descri bed present invention, show ng very satisfactory val ues, and
the standard deviations, which are indexes indicating variations, were
also lower. 5 1In cla|n14, there is described the method for w nding copper
foil on a core tube according to any one of clains 1 to 3, wherein the

corefube ba il RECLRHES oS ULARE: ML hdesurloge akaess (R

of 10 to 30 m ason speC| ylng such "a surtace &8s of core

tube is that 1Qddm-qaaeentieh &hé %&&éﬂﬂeéd}ﬂ%ﬁw‘é?@s%ﬁ@ Pﬁ‘t e A5, pher al
surface of the core tube and the copper foil being wound anges dependi ng

on the surface shmwghgessry satibpdctdey ¢caPPEs, ahaitheCduda racd et A
fixed on the core tube uniformy. Wen a core tube whose surface roughness
of outer periphdrighh B¥esdpfiasesi §ndberrigld othriatised, waee usksoflawedRP or

metallic core tube_is immensely advantageous. The inventors of the present
i nventi on edrnest | yI2cohyirt%d ‘%‘eéfieué}ﬁ dRgicFRAY Wheafretheduser rinding e

t ub th h d | 20
for rol T i n ot ERYEAERD it lng B Ry R PRt SRR s
vary less and &£ 35t @RbfeiNGhdc8he W Kl BG s aﬁ%t{@ecryptet}gbhgéél flé?]tré%ec%”

obt ai ned by the conventional method can be attalned ower

which is not thatght serfdeedduynhessulbResEx) IdF A0YcSPEECiL. PRl Mddddd.
shoul d 25 preferably be a value of a level shown in this specification

consi deri ng t h€ori apenifivtng saghod suns acer rouglee sBp fusdrg tubkei FRRacor e

tube with an outside dianmeter of 110 mm_ a length - 18
10 the amount of air getting in betwéen the outer peripheral

surface of the core tube and the copper foil being wound
changes 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 outer peripheral

15 surface is controlled is used, the use of an FRP or metallic
core tube is immensely advantageous.

The inventors of the present invention earnestly

conducted a study and found that the use of a core tube with.
a surface roughness (Rmax) of 30 Um and less provides a copper

20 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

25 preferably be a value of a level shown in this specification
considering the finish accuracy of the core tube. By using

the FRP core tube with an outside diameter of 110 mm, a length
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of 1200 mm a roundness of 80 m and an outer peripheral surface roughness
(Rmax) of 21 mi.n accordance with claim 4, a copper foil roll was

manuf act ured using copper foil with a nomnal thickness of 18 m a w nding
width of 1150 mm and 5 a winding Il ength of 1800 m and the same eval uation
as described above was perfornmed with the results as described bel ow

Here, the nmean val ues of evaluation results for 10 rolls are descri bed.
The nean val ue®and??he™Bt dh k@ @EeFEarfofofmA TWAIAaT Ty REGERIGERSE 1. 8
%rcci: devi ati on
S

d 0.04, 10 | vsl v, b | d
mm an 4 1su£§$9§C}%%§yG§§a&ﬂg‘%ﬁ?3gggh 13 48 ?Qcoté‘aenc%tt g aaim “ o

of B eval uation values spectrvery. Wal

the mean val ueg, of cBEbOr BRNURL1 PRIa%hAGSE I re PhSPnd QWBbebNAdL 1 B9S8R
obtai ned by not only the conventional nethod and but al so the nethods in

accordance W th ddwinkl ahoyRnées &t Dedimpr esairdindveDatRvbe $DOWInY wagy
satisfactory values, and the standard deviations, which are indexes
i ndi cati ng ¥ar pavieding wenotdl oF 18@Er m, sand hble gFane evalyditAgnadsur acy
could be achieved. Further, in claimb5, there is described the nmethod for
20 wi ndi ng copPFcFbred GboyecBre RAFFE IV HFRF O TaAYI bR DAesEriPRE 1 to
4, wherein Varté‘ibx{‘}’”? Hoe%&a}r% e e htval:t” dd'%¢ tﬁ(rgﬂé%éiosr?.rgés&%%' grO{lHt he
copper foil are " Wthin 5% egar di ng e met hods described above, e
studies were ¢cgpdyciad JBld¥ibeld . ONridendd LWRAIWY a0k fel BEAR@SFai N the 25
wi ndi ng accuracy of the copper foil on the core tube in view of the
quality, charaateiacioof ankviahaaltiba 0hluée ware it.daeam and dhedpressure -
sensitive double - sided adhesive coated tape - 19
10 respectively, and the mean value and the standard deviation
of B evaluation values were 58 m and 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
15 above-described present invention, 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 claim 5, there is described the method for
20 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 the copper foil are within 5%.
Regarding the methods described above, the studies were
conducted mainly from the viewpoint of an increase in the
25 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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wi th rel easing paper. However, the uniformty of thickness of the copper
foil being wound is another major factor contributing to an increase in
the wi nding accuracy. If the thickness of the copper foil being wound is
nonuniform it 5 is difficult to achieve really good accuracy. The copper
foil to be wound is broadly divided into electrodeposited copper foil and

roll ed copper fQil. The rolled copper foil |s manuyfactured .Stepw se
rolling a cop[vjvelrthi hgot S HtO PABPI - wi T &Y S Eﬁ%e Sﬁn?'ﬁé' 3t %’r‘c ®ficron

10 while givi ”Qfatﬂéegggﬁégif‘@ﬁ Ilfeqtngsigjfgtggul gfl éﬁﬁﬂé dd 5% fa@(:%?- i f the

arrangenent of top and bottomrolls sh y, large variations in

thi ckness of ceppekibQtling 3¥BhI IRFrAGeULn AUHSKIRE1 ARG afcf&%tratcge the gihaess of
copper foil is on the order of mcron. 15 Further, the thickness of the

el ect rodeposi t atiickppes of dille icopbeabfeil deadargy wountir batreshdrdiflorief ate
bei ng subjected to surface treatnment of el ectrodeposited copper foil is
manuf act ur edl adsd84€fipRlt et AfPiETFp&eaddyf aPRASIFEMTAAY is allowed to

flowin a gap of abgut 10 mm Qet, n rotating 20 cathode of drum shape
and a | ead- base ano ea‘f°sp|c?oesre%°§‘§e§§ g?ow?'é%% J?sné’rro(i'ta“i i gé"&ﬁ?%oﬂ’ét%l ong

t he shape ther PPES d Lte n r f of e
rotating cat h%g%cgsgﬁ?lﬁ?l&m ng Aeol%é%??g%gi ngTﬁ(}afgee%o%Bthe g%%gér ,Tﬁ%]mi ch
forms foil wthodl1etdebpPér 1Ed10 2 dMman® £600L OGN | stepwiReched19hl Grom the

rotating cathode and is wound. The thickness in the transverse direction
of the copper Fopbeshiowet imtdEGLilwith &ithlilcgnbes\ar yhe ordér of micron

10 while giving a predetermined heat schedule. 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
foil isliable to vary. Untreated foil before being subjected
to surface treatment of electrodeposited copper foil is
manufactured as.described below. Copper sulfate solution is
allowed to flow in a gap of about 10 mm between a rotating

20 cathode of a 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 m, 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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Therefore, it is thought that in order to further increase the w nding
accuracy of .the copper foil on the core tube, the thickness of the copper
foil being wound nust be wuniform For the variations in thickness of
copper foil, in 5 the case where the copper foil is wound into a roll form
variations in tw directions, that is, in the wwdth direction, i.e.

transverse directi oghgpgggfgaf rlg g::‘h%r %Sq LRa8Sid h&hérD :}g.ﬁgﬁt he

| engt hwi se direction, iron her el &d to as

the MD) of COpFlecrftesle aﬁ@ wtlmqaetacé@rJ&PoEn&/ﬁé\%ﬁileféﬁe B 8€ Yo

I nvention earnestly conducted a study and found t in or er o I ncrease
the winding adcueacyhef thhekwapeit fthiel cOPpéPEFSIAr BelinBCwonrdd infuMEBY
useful in inproving the A evaluation value to keep the variations in

t hi ckness in t W@ifprmat Rer thanvaheatdrisoia giickmelsavet .coppeBaseth oant he
above-described findings, the inventors of the present invention perforned
a study to See t\ﬂ‘?af’aﬁégY’Eére o?h‘?/aﬁ’qféﬁq‘brfqiﬁ i HRhéés“F*FP ttheold Eqmm,

hisstudy. ¢ RAyAraRE GHLAT o (PERRRREY thERite 15 oo Efsbrasad oD ot

this study, the variatrons in

determ ned as descriRafhwBls@Vas ASc STWWInL Pe Hil{F Lt ré‘?er:céa églé%{)iﬁféq‘ | es

were cut fromone rowin the transverse direction copper and the

wei ght of the sadplie whe 1emashwiak alidee@nvalt €dei NhdcriRA Mgl oger 1 n2
to determine the variations in thickness in the TD. A difference between
25 the maxi num(eeainefyer rafdrrad toias hbeMA) et oeppent Lok aveatioughtan

I ndex representing,the variations in thickness. This is because the

t hi ckness 0f cnganYﬁ?P‘f% °gfeﬁ@PaPF?S%&'br’é”é’§é’&19n23arn35tly 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.
15 Based on the above-described findings, the inventors of
the present invention peiformed a study to see what degree
of variation in thicknéss in the TD can increase the winding
accuracy. The study result is given in Table 1. In this
study, the variations in thickness in the TD of copper foil
20 was determined as described below. As .shown in FIG. 8, 10
c¢m 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
25 the maximum area 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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in terns of area weight. Therefore, "variations in thickness" in this
specification are represented as a value obtained by deducting "m ni nrum
area wei ght" from"maxi num area weight". Table 1 gives a case where

el ectrodeposited 5 copper foil that has an average area wei ght of 150 g/ n?
after Dbeing subjected to surface treatnent is used. The wi nding process
conditions in Tabl e_as_descr.i bed, _bel ow. An , FRP care tybe with an
out si de di anet -el':'?l &%rﬁ\(l)\g%ﬂar%lal%%ﬁrht' ongfﬁgoﬁ?r‘i 2 PO dPREs 18f 52 m “and
an outer periphefialkned@» Sy }‘aﬁ% ﬁsagbﬁféétlfm& Pépﬂésegnefegdsagsg%atﬁew nd

el ectrodeposited copper foil wth a nomnal thickness o m a W ndi ng

wi dth of 1000 mmtadnddabwi &dwgt it gtnindimuk8aeaNve Dyh¥hi £4om “GRXAGurf Of |
roll was manufactured and evaluated. 15 [Table 1] Variations in Coefficient
of variation Aaxeal waigbh” 2 labider dsgeves ta caser agervat Lec frmdepdiidedess
(g/m)area weight (% 15.010.05.6 10.36.93.1 7.44.91.8 6.04.01.5 3.02.00.8
As is apparent PPBRF Tl e thatihpg apgayerage ameatweishty of HiQ gin’ jafter

thickness are LeﬁnglQ@b?@gtéé“%é“?%@%h%éeggegiment is used. The winding

process conditions in Table 1 were as described below. An
FRP core tube with an outside diameter of 110 mm, a length
of 1200 mm, a roundness of 52 HUm, and an outer peripherai
10 surface roughness (Rmax) of 18 Hm 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 11

s : Coefficient of variation
Variations in A evaluation

2 with respect to average
thickness (g/m") area weight (%) value (mm)

15.0 10.0 5.6
10.3 6.9 3.1
7.4 4.9 1.8
6.0 4.0 1.5
3.0 2.0 0.8

As is apparent from Table 1, in a range 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,

20 the A evaluation value is lower than 2.0 mm. The copper foil
roll in which the winding accuracy of this level is achieved

is appraised high as a copper foil roll having very high
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variration with respect to average area weight is 4.9%or less, 20 the A

evaluation value is lower than 2.0 nm The copper foil roll in which the

wi ndi ng accuracy of this level is achieved is appraised high as a copper
foil roll having very high - 22 w nding accuracy, and copper foil can be
unwound very satisfactorily even in t he before-nmentioned conti nuous

| am nating progﬁﬁalgghagéﬁggﬁy(ﬂék .%Qt%éi%ﬁb quenqxn)S|n1Ia% to that
€]

given in Table pen ent hi tkness gf copper foi

The study condygtedeRyrdhry | dMaNtG sch@f bwsrerﬁé&@ioﬂ.{a/%t%um reveal ed
that if the variations in area weight in the TD are wthin 5% w th respect

to the averagelamgfavbhghprodepeorl @oppe@ncled Warihded.0r M tenRERHRT
copper foil roll. 10 EMBODI MENTS OF THE | NVENTI ON An enbodi nent of a net hod
for winding coppwiléapito cthat giwes inbBable dcder dhowr imddpdndeniiys efit

i nvention will now be described, and then the effects of the present
i nvention 15 wEpe E’élﬂ]é%%‘f'ﬁ R C’(ﬁPRﬁa’y £efilt heThe aﬁ’fd‘dB epatugtednbyathes for
t he copper foil rolk obt t he above-des r

pkehtoff Y 158 Reddi TIRRREIRR T T TeyRoa a0 rhabd nrbe

pwﬁewedeMméHmn
reference to Fb9§1a§i@:§'§| i% altdh twlaiéh‘é%o@hmtaré Qlfeﬁﬁiﬁrsei&@i?'}!éfs@‘élf\!r € a

copper foil 20 roll 1, an FRP core tube wth an outside dianeter

mm a length eb tidQAverags dPeHERAFHLOT cdfpdiMEoande i bRUKSENA R iEBRRAT al
surface roughness (Rrax) of 18 mwas used as a core tube 2. The core tube
2 was set on aawpnopey chpper Sfwdfllt roll.

10
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
15 will be described by way of the A and B evaluation values for
the copper 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
20 roll 1, an FRP core tube with an outside diameter of 110 mm,
a length of 1200 mm, a roundness of 46 Mm, and an outer
peripheral surface roughness (Rmax) of 18 Um 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
25 with a nominal thickness of 18 Hm 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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of a slitter, not showmn. On the other hand, copper foil 3 25 wth a nom nal
t hi ckness of 18 Mmand a coefficient of variation of 4.5%wth respect to
the average area wei ght, which had been wound after being subjected to

surface - 23 treatnent, was set on a unwi nding drive shaft of the slitter,
and both end portions in the TD of the wound copper foil 3 were slit with

a circular rotat] | ade.  The,copper_foil. 3.with i, dt f 50 mMm and a
wi ndi ng | engt ha‘%)’#ég%é'%@%mwa ilggﬁ %Ipﬁalcljmbleneénmﬁ ?f%"%&g*%u%g tg’ﬁ %%’et"c%’?'e t ube
2 on the windinghg DRRMt enBYpdi dhd 1% ¢8RPEH $PIdnd Wounk WBSpHBNES ALt ed.
Bef ore the wi nding operation of the copper foil 3 1s started, as shown in
FIG 3(a), a fiwexte pnassuithsensiddiiar douhtengisieieadheskveospeadt ot iape
with releasing paper 4 and 10 a second pressure-sensitive doubl e-sided
adhesi ve coat e® wibha width odl E650 np papewindimgel eddtixed 1800 he wiiter

peripheral surface of the core tube 2. At this time, these tapes 4 and 5
were affixed wihad RefBt slishdigs jwougd ep bhe tepusm tube Bapnl tke wimdisesi bl e

wi th the | ongitudinal ,axi .o}g the core 5 éube % The | engths of the first
pr essur e- sensi (RS Yo kB EBLF et adiEeFe T34t 8 M aheVdF tHRTEIAEHITRS paper 4
and the second pregspses sa{bsIviﬂn\aangoupleﬁaéwﬁdo@dﬂﬁé'afoepp%qa_tfgqﬁ 539§ Wi th
rel easing paper 5 were set to be slightly larger than the width of "the
copper foil to sarwedndasasibwal Gt BAGNY3 &) | APEipLEt hPESs VRS Ssiili AR
removed after the copper foil 3 had been affixed to the tapes. As the
first pressuredsoabdersidedndiesiviedech tathésbeori tdoaebeas ipe papkelr 4 @lngdasi ng
paper 4 and the second . i _
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 not-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-sensitive double-sided adhesive coated
tape with releasing paper 5 were set to be 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
had been affixed to the tapes.

As the first pressure-sensitive double-sided adhegive
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-sided

adhesive coated tape 200A-30 manufactured by Kyodo Giken

Kagaku Co., Ltd. was used. An adhesive layer was formed of
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pressure-sensitive doubl e-si ded adhesi ve coated tape with 25 rel easing
paper 5, the pressure-sensitive doubl e-sided adhesive coated tape 200A-30
manuf act ured by Kyodo G ken Kagaku Co., Ltd. was used. An adhesive | ayer
was formed of - 24 only an adhesive conmponent 30 mthick w thout a base
material, and releasing paper had a thickness of 85 mand a tape width of
20 mMmm As shown i.n FIG, 3 (b) , the rel i ng, paper. of the first 5 ‘
pressur e- sensi (9 %58F8§£Y%88m88H8§F\?g%d'b‘é]?’eﬁ‘ péb}émx}\ﬁ' Pl?as@é?aeta&‘i’r?d'pape[]
4 and the seco ' - it 0 c.Sl [ coated t Wi t
rel easi ng pape?ggp&g?ggéggigegg%'%%%qﬁgﬁ}%ﬁﬁﬁgggfgg?%gh %5??% ) ?he
copper foil 3dfo2dmemwound was affixed to the first pressure-sensitive 10
doubl e- si ded adhesive coated tape with rel easing paper 4 wthout winkles.
At the tinme when t hds sidwixingFI®r B (bdd theewrlkiasisbashpdhefcahe fidase 2 was
rotated slowly while giving tension of 40 kg to the copper foil 3. As
shown in Fi§. X®TeSpure-eppsipivg | pnkie 1dedopdheabee copted d@ped wittha
osition at 15 ich.the copper fojl .3 laps qn the second ., |
Bressure-sensif%@?asdgﬁnggggdédF%éﬂﬁﬂﬁ\ﬁ?%ﬂB BEePapE® Wi T ¥ ¥asi ng paper
5, and a pres [ [ - itive
doubl e- 51 dod adhaa e *eaa e o T R e B e 3 e
copper foil 3 temdweal yard fd ¥ihBAen§0oppeFt fedid pdrt fok O+ li!ﬁesé‘&;l%ladr foil

pressure-sensitive doubl e-sided adhesive coated tape with releasing paper
5 from whi ch t Be toebeawpnyd peperaf fiakdbaon thenbyeslt e sdhireh seh@igplieci ng
work in a state in_ which the copper foil 3 was wound and fixed on the core
t ube 10 double-sided adhesive coated tape with releasing paper 4
without wrinkles. At the time when 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¢),
the rotation of the core tube 2 was ceased at a position at
15 which the copper foil 3 laps on the 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 rezl.easing paper 5 from
over the copper foil 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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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 wnding speed of 80
mmn, by which the copper foil roll 1 was - 25 manufactured as shown in
FIG 4(d). This copper foil roll 1 was evaluated. The eval uation result
reveal ed that the A and B eval uati on val ues mere 0.80 mMmand 5 m
respectively, _so that copper f0|IFf II ver din

accuracy 5 colitd® %Fﬁ%ﬁh 3¢ 6r8Y™ thrects the h@é%ﬁmﬁ fﬁ%?u§895f t he
met hod for wi ndi g coRRgE LAl ! 'f'}'ﬂe e%%‘i%@@@ﬁeré’!dﬂ &Qget%@éeenae BHENA | O

offers a very good 10 wi nding bal ance of both ends o e copper foil rol

havi ng been wosndesl evihaaefiohevallss GRRRED . 8@inm BAWOSING, He@petbBevetPpper
foil roll in this state exhibits superior straight running properties, so

that strict cosértdlatothe gnppag Btidl eoll 4 wiwtegesgdrigh mindingantunaous

| am nating process for 15 copper-clad |lam nates. Al so, since the length in
whi ch  wri ikl egogkfiratmanyfratiaedi-cinity of the core tube shortens, 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¢¢ @é@dﬂpgr% hHQEQQQL is made totally, and
uc

also the yields in nanufacturlng pro ts can ncreased. WHAT IS

CLAIMED IS 1. A naiteoaskobsWendi gt KeoPPRir Waindiag doppef tede,id n which
copper foil is spliced to a core tube with use of a
accordance with 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 continuous laminating process for

15 copper-clad laminates. Also, since the length in which
wrinkles generated in the vicinity of the core tube shortens,
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 yields in

manufacturing products can be increased.
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5 pressure-sensitive doubl e-si ded adhesive coated tape with releasing
paper and i.s wound into a roll form conprising the steps of: affixing a
first pressure-sensitive doubl e-sided adhesive coated tape with rel easing
paper, which has a length 10 equal to the width of copper foil being wound
and a width of 15 to 50 mmto the outer peripheral surface of said core

tube so that the | engthw se di revgu,lpr}rg;)fcﬁqhgnt ape is parallel wth the
| ongi tudi nal axis of said core tube; affixXing a setond pressure-sensitive

doubl e- si ded 15 adhesi ve coated tape with rel easing paper, which has a

| ength equal to that of said first pressure-sensitive doubl e-sided

adhesi ve coat ed .t ap®e maithbdr & aihagnpaeppeanfbfl Whd Booé thibe,t On MMM t O
the outer peripheral surface of said core tube, like said first

pressur e- sensi cepeedofibi b- £ derll imHtediove 20reohuke wapge whd lofr @ easi ng
paper, so as to be adjacent to the w nding rotation side of said first
pressur e- sehsi PFESUEBuBPRE LT ivg) danhdei-gddedardhestifr GRated dapgswaghpaper ;
renmovi ng the releasing paper of .said first pressyre: sensitive doubl e-sided
adhesi ve coat eaeﬁgﬁgl%’ﬂ?pre@ 2 i} gwo‘i'lff{ 635&&} r&ﬁﬁj 09 x FABPEL S HIEHS- st ar t
end portion of sgapd gepper foil to said first pressure - sensitive double -
sided adhesive coated tape with rel easing paper in such a manner that the

- 27 wi ndi ng- st ar taefick iRy 4 @Aret prbfseAPPEdnsidilved@dsnnet scqygr said
second pressure-sensitive doubl e-si ded adhesive coated tape with releasing
paper; renovi ngdhhgive|ceasiedgtanmpwi thired®iagisgaeamkr, which has a length

10 equal to the width of copper foil being wound and a width of
15 to 50 mm to the outer peripheral surface of said core tube
s0 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-sided
adhesive coated tape with releasing paper and a width of 15
to 50 mm to the outer peripheral surface of said core tube,
like said first pressure-sensitive double-sided adhesive

20 coated 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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5 pressure-sensitive doubl e-si ded adhesive coated tape with releasing
paper, rotating said core tube one substantially conplete turnin a state
in which said copper foil is under tension, and ceasing the rotation
tenporarily at a position at which said copper foil |aps on said second
pressure 10 sensitive doubl e-sided adhesive coated tape with rel easing
paper; bondi ng i 0 r. foil to said_core.tube by_applyin a pressure
to a bondi ng pgri?ﬁlhgﬁgsgpfﬂ%tenga A LETHEF F3HY CBBREE f%ﬁf]dl%asgrmtf yoV8§Tsai d
second pressur gaigaS&tiidd B?e?g&':bé -ese'ns%.'th%_ douEsi dy GERLEL,d 3RE (Wat N
rel easi ng paper, thereby pertormng splicing operation In Ich salg
copper foil onthpe wikndkéwe£ditd pRP@rhHorti on side is wound and fixed on
said core tube; and wi nding said copper foil into aroll form 20 2. The
met hod for wi ndi ng xeppdmd ¢hle vrleagsbne pamer ofcceridi sgcbodcl ai m 1,
wherein said first and second pressure-sensitive doubl e-sided adhesive
coat ed tapes WPFRSSPES 2N H iygphdoubiehsédadradie sl ve|qandiedy tprperishd an
25 adhesi ve Ia¥e5ew££9 a thicknegstof 10 %f 50 um,- 28 3. The nethod for
wi ndi ng copper “Tof T o PG Ta5BT1AE AT F§ 0 PBPE) 1A SHPsFankfaldyn said
core tube has | di t 11 n f 150
88mpUL Ed A nlu AR o 1hlndon 0 dT0LBRY- A HNANGR]

mor less. 5 4. e method for w nding copper . core
according to as¥noién Pfand abaBidg tthe3roWELSh Nt eitiotatang At polasisn outer

peri pheral surface with a surface roughness
at which said copper foil laps on said second pressure-
10 sensitive double-sided adhesive coated tape with releasing
paper;
bonding said copper foil to said core tube by applying
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. The method for winding copper foil on a core tube
according to claim 1, wherein said first and second
pressure-sensitive 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 HUm.



Rrax) of 10 to 30 m 10 5. The nethod for w nding copper foil on a core
'Eube )accordi ng to any one of claims 1 to 4, wherein variations of 0area
wei ght in the transverse direction of said copper foil are within 5%

3. The method for winding copper foil on a core tube
accordingtoclaimlcnrz,whereinsaidcoretubehasanoutside

diameter of 110 to 350 mm and a roundness of 150 Mm or less.

5 4. The method for winding copper foil on a core tube
according to any one of claims 1 to 3, wherein said core tube
has an outer peripheral surface with a surface roughness

(Rmax) of 10 to 30 Mm.

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%.



