1 METHOD OF W NDI NG TAPE- LI KE MULTI - LAYER FI LM AND WOUND ARTI CLE OF
TAPE- LI KE MULTI - LAYER FILM Technical Field [0001] The present invention
concerns a nmethod for winding a tape-like multi-layer filmin a

record-like manner, and in addition, a wound article of tape-Ilike

mul ti-layer filmthat has been wound lsing said winding nethod. An exanple
of the tape-like nmulti-layer filmis a tape-like nmulti-layer filmthat has
been slit into a narrow width, such as a cover tape for carrier tape that
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tape formis nornal H%b%gﬂpgdﬁ!fﬁ MUW-HAAXERSAEM ¢t i s wound onto a

wi nding core, that is, as a wound article. For exanple, cover tape that is
used for _encl osing chi p-shaped el ectronic parts such as 1GCs, is slit in
the form/8nigatBEBE. | i ke nulti-layer filmhaving a narrow width, from an
original filmhaving a wwde width, and is distributed in a state where it
is wound(ﬁﬁgo an appropriate w nding core. [0003] As a nethod for w nding
filmthat s been slit into a tape form generally, a nethod called
"record Whagragit andhtibn cddittsi ©metlodritr heiddingl 4 egpelike avdridayennindiing' or
"spool w_nding': . . M Al 0 f rd
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position, and enerallg, it is utilized in cases where a relatively short
t ape- | i k& ¥opd W@ raogRAsEng clethRRif B et ers is being wound. [0005] 2
Additionally, the w nding nmethod known as traverse w nding or spool w nding
is a nmethod

Background Art

j0002]

Due to convenience of storage and transportation, film that has been slit into a tape form is
normally bought and sold in a form where it is wound onto a winding core, that is, as a wound
article. For example, cover tape that is used for enclosing chip-shaped electronic parts such as
ICs, is slit in the form of a tape-like multi-layer film having a narrow width, from an original
film having a wide width, and is distributed in a state where it is wound onto an appropriate

winding core.

[0003]
As a method for winding film that has been slit into a tape form, generally, a method called
“record winding” and in addition, a method called “traverse winding” or “spool winding” are

known.

[0004]

The winding method known as record winding is a method whereby a tape-like film is wound
in the form of a roll onto a winding core having a winding width that is approximately the same
as the width of the tape-like film, without displacing the winding position, and generally, it is
utilized in cases where a relatively short tape-like film of several hundred meters is being

wound.

[0005]



whereby a tape-like filmis wound in the formof a spiral onto a w nding .
core having a winding width wider than the width of the tape-like film
whi l e conti nuously displacing the winding position, and generally, it is
utilized in cases where a long winding with a I ength of several thousand
meters is necessary. [0006] |In partickhlar, record winding is preferred in
nost cases because of a good outer appearance upon w nding, and in
addition, because it is less bulky relative to traverse wi nding, so the
space r ired for packing,can be snpll. [00Q7 Record wi nding.i s
i1 zed e yoRe PRGN EUrE8 Aot S Brisis AL of FRECM Wb
wi ndi ng mtiebyla ta@etike fiin iy wowd in theefgem df & iratembodwinding coielidvinga winskingt hat  has
been slift,.i i Ly t ; i ifadi ng at a
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more or Pesitiondand senswdlyithis atibigddarras Wher & 1oas windingyith & lerath 8f severalde for a
stabl e Wgangweesi(gf{@&galty_ Docunent 1). O her than this nmethod, a nethod
wherein during winding of a nagnetic tape or the like, a supporting portion
. of atouch roll is nmoved so as to follow the w nding dianeter (Patent
Docunent [@pg] a nmet hod wherein during wi nding of a nonwoven fabric or the
like, it is_controlled by using.a pre roll r i I t he
start of PG Reatdrnnh MAeReR il RG s BB or R R ol sl | 1O
| i ke haveppreeindngggdin adilititpabesmise Diclesvdnlky telatypioraysme gingling3so thasnarr
Docunent rglhirg(f’f 0P 413304y, Patent Document 3. JP-A 2006- 225135
Di sclosure of the Invention [0008] As stated above, generally, in cases
where a filmslit into a tape formis wound in the manner of a record, in
order tojmwgi d overtight winding, a nethod is used whereby the tension on
the tape_ is.lowered inp accordanc ith the progression of the wipnding. If
over t | gnReFh G e e o, e B AT 8 e B CHEmRE pdaeYT e
becones chisding aythod.atnérhliys withpagardstosteticaly éoraviokding tage 8pbhasdeérostit @imd i n
addi tion, i . . . N I I ses, it
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3 canno? even be ‘used. erti
mul ti -1 ayéndifg maghod, whereby the tension more or less decreases in accordance with the winding

diameter, made for a stable wound state (Patent Document 1). Other than this method, a
method wherein during winding of a magnetic tape or the like, a supporting portion of a touch
roll is moved so as to follow the winding diameter (Patent Document 2), a method wherein
during winding of a nonwoven fabric or the like, it is controlled by using a press roll as a
pressing load at the start of winding and at the end of winding (Patent Document 3), and the

like have been suggested.

Patent Document 1: JP-A 555-044413
Patent Document 2:  JP-A 2005-206301
Patent Document 3:  JP-A 2006-225135

Disclosure of the Invention

[0co8]

As stated above, generally, in cases where a film slit into a tape form is wound in the manner of
a record, in order to avoid overtight winding, a method is used whereby the tension on the tape
is lowered in accordance with the progression of the winding. If overtight winding occurs, the
wound appearance of the wound article becomes disarrayed and this impairs storage and

transportation, and in addition, it warps the shape of the tape itself, and in the worst cases, it



conprising a plurality of layers with differing materials occurs, the

t hi ckness and form of each of the |ayers individually changes, in sone
cases causing | ayer separation, and this may in sone cases have a
catastrophic effect on the functioning of the entire film Therefore,
particularly in cases of record windihg of a tape-like nmulti-layer film
due to the necessity of avoiding overtight wi nding, the tension on the
tape was generally | owered bit by bit [ 0009] Addi tionall y, in cases of a
narrowwdthtaethat a_si ayer .t a t he
surface fﬁ‘é‘PESY B vagd: pg)é’ft Vﬁrél Waa’ﬁbdt“%c {a ape-jike | éﬂure atélyi]/el y easy
to form tdslﬁpxﬁslmgd(psiemﬁty aﬁiaybdaew ring nfdterialsi ad¢uhs, dlerthmknemmdrforfno@frﬂash Even
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within t h@ew&mﬂdCﬁﬁ&fqﬂelhleEffﬂChorcfbﬁﬁm%QﬂmﬁQfﬂ%%?é‘éée fam. + Biseeforpiparticylatly i ayer

Fi 1B Copsb bHL&Od WihdSiCEr 2 RYiIE hﬁ&lu@ayleﬁﬁﬁﬁ afe Aradhesiivecrgenting seal
| ayer) is separately forned on a filmlayer that forns a substrate, as in

par ti cul grerfight wirsdies thedpuioniop thedans; e SRS Ytl?i” WP ¢ hi ckness in the

wi dth directi on strictly uniform Additionally, in cases where tape of this
consti tu&wﬁ wound in | ayers, the seal |ayer having the thickness
nonuni f o y of the tape-like nulti-layer filmthat is on top of it,
adher es  tAdditioealfy) inndenyfornapdowt widtht taprethiti ik eibatahtially laipgle 14yet tape, liad when on t he

Dot tom  Bh.ARe A A ipaRALs tia il i GERR Rtby 1 RFmdhd L, has

been taken 1n e cannot bBreak throu ur roundi ng air-tight
state, sof tedapsiin tlnqmdtimlsectlakewfquYd ubyeRdf reggr dw%nwrﬂ%? opythisKipark to the

outsi de @fpel HfceWRAIRH d@s%!at(«:é Butsili® thehivSundatticlé Bethaitimet dFakintidg, aﬁk&(ﬁbs rofit 0 t he
wound artlcle conpared to the material that constit tes h filmlayer, is

strongl y M3 pi WK astisler Jt Pt A gt ng kR ’|‘1R3é‘3r IREUYS age and
t ranspor tratichA ,wat’;l Micht @X4yaneisin adhesB® REdna (seal layaf) ds iehamelyyomaadsms filindaylenoseni ng

and unw di wound_a t| clee, 9L (caus f ut er
edges th g(%n?ﬁ bcfg']atg,raﬁ,éltw pal nlC lar fox’ cover 21 % 1st cﬁf%lcul lo rh&l%??%’lt% chtteis%] {ﬁghéa)_ di sh
shape. Beddthsdiregfiort biistly imiferms eéddwheraéytlapeselsmd‘e?rmpﬁlof | thiy eepnstifiition iar e

record W‘M&ﬂ &A&P cﬁ;%ald% ml&gﬁ@aﬁé«bg& b BFRESH th&RYs- nmmam@lerl i ke

| oosenin ing arose nore_significantly than in
t ape- ik lm.tmw wdapef ‘élaﬁb‘*rgﬁ tﬁglneefﬂ o of the drpedike mulfi- karﬁféﬂwt is2iPdi ng
et hod f @bt CaithnVii§Hhe GpaRe isfRBvOilAEy Bidhibd.- ITAY i that Ihaa B&A sauet. witeghi rom a
plurality of I ayers tho gl ving.rise. to vv% %ttgg g‘bvose i ng and
G el ngPAESTEHRE e e S E e PG R Tor e “ede H Frght of
t he ci r cuhdiag motdﬁsq:ratebedmeabmfce of giredv@mdwartibes I this way, the air that is taken
into the wound article, compared to the material that constitutes the film layer, is strongly
influenced by temperature changes and the like during storage and transportation, and expands
or contracts, and thereby causes the loosening and unwinding of the wound article, or causes a
lifting up at the outer edges through the deformation by warping of the wound article into a
dish shape. Because of this, in cases where tape-like multi-layer films are record wound,
problems due to changes in the ambient environmental like loosening and unwinding and

warping arose more significantly than in tape-like films comprising single layers.

[0010]
In this way, a winding method for record winding a tape-like multi-layer film constituted from

a plurality of layers without giving rise to warping or loosening and unwinding was sought.

[0011]
The present invention was made in light of the circumstances described above, and provides a

method for winding tape-like multi-layer film that can suppress the occurrence of deformation



met hod for winding tape-like nmulti-layer filmthat can suppress the
occurrence of deformation 4 of the winding state or | oosening and

unwi ndi ng during transportation or storage, and additionally it provides a
wound article that is wound by using said wi nding nethod. [0012] The
present inventors, upon having keenly 4 nvestigated a nethod for solving
said problem found that the winding state of a wound article during
transportation or storage becomes stable if the winding tension on a
tape-1like {% 4 1m i S. |nc(rieased at a. r%det %mtmnegl ratio in

accor dan8& ™R ViR fIWeSt’I't‘ér?ﬁt ROssFINg FEC Uand g SUHLE (TITPSYRTOY PY AER ™% wound
on a W naddigorably @ providies a wgund anddiedpato$ waurtddpyassingleaid mimhding IinatyeCi filmin a
record-1i ke manner, and thereby canme upon the present invention. [0013]
That is, according to the present invention, a nmethod for wi nding a
tape-li kORIl ti-layer filmis provided, characterized in bei ng a nethod

for wi nd'I'ﬁ’c-gpésén@-ﬂﬁlellltbllﬁeu}fﬂﬁl ﬁa.'vmgaaéerny fxﬁdemgedaaq laethw flﬁ“sﬂ&r@%ﬁﬁ preblam
record-1like manner, wherein the wn |n%FtenS|on o)
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tape- | i kg thalvirdidga@ionf drl map@ake ﬂaam lbﬁe film \WOidtexelased att d‘lpre\zlttétﬂ‘lnﬁtgl xams ? SO
that it is 0% 10% per deor |ess,
rel ative‘ e FH vflgjnn%iegeﬁ‘gt\{\w&t Etag? iﬂ]n qﬁer ?Lf%n at ’[sd'f)ofﬂ?%n c"gzltr)l ng ®to said
wi ndi ng rdetilgeindingopa tge-tike mhél-lmlflﬁnari fegdrd- hémdlahmmgedlﬂwgebameme upPeAl ndi ng

during th@’}ﬁ&%t}@eﬁﬁd} or storage can be prevented. Additionally, the
probl em o overtight winding that is of particular concern for tape-Ilike

mul ti-layer filns, does not occur. [0015] According to the present
inventio[m jjot onIy can the wound state of a tape-like multi-layer film
wound in record-|i ke manner, be carried qut exce et hod for
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[ 0016] [ ElnyisrentidlleBrimudcomglandeovithnidze {dngthvif el tape- hlalh@}d layer Bing thatjhasbegrhe
present Lauebi oR winding core, so that it is 0% per meter wound or more, and +0.10% per meter

wound or less, relative to the tension at the start of winding.

[0014]
According to said winding method, warping of the wound article and loosening and
unwinding during transportation or storage can be prevented. Additionally, the problem of

overtight winding that is of particular concern for tape-like multi-layer films, does not occur.

[0015]

According to the present invention, not only can the wound state of a tape-like multi-layer film
wound in a record-like manner be carried out excellently, but a method for winding tape-like
multi-layer film whereby this excellent state is maintainable even after winding during
transportation or storage, and in addition a wound article of a tape-like multi-layer film that is

wound in a record-like manner can be provided.

Brief Explanation of the Drawings

[0016]

[Figure 1] Drawing showing the winding method according to the present invention



5 schematically [0017] 1 original nmulti-layer film 2 slitting device 3
tape-like multi-layer film 4 winding core 5 record-like winding article
Modes for Enbodying the Invention [0018] Herebel ow, enbodi nents of the
present invention shall be explained using drawings. In all of the
drawi ngs, the sanme reference nunbers shall be assigned to simlar
constituent elenents, and explanations shall be omtted as appropriate.
<Overvi ew of wi nding nmethod of tape-like multi-layer filne Figure 1 is a
concept uab di aglﬁ am expl aining the wi nding nethod of the tape-Ilike
mul ti - | aSf8F™*4Fm of the present enbodi ment. The winding nethod for a
tape-like multi-layer filmof the present enbodi nent, as shown in figure
1, is cafopbﬁ:d out by using an original nulti-layer film1, a slitting
device 2°tor slitting said original nmulti-layer film1l into a tape form
havi ng al prigindraitidapiedilmi dth, a slit tape-like nulti-layer film3, and an
W ndi ng §0LGid deblte Wi nding core 4 and the tape-like nulti-layer film3
wound thereon 1 n a record-like manner, obtained by said wi nding method,
are t oge? h&apedks PRleseiicord-1i ke wound article 5. [0020] <Ori gi nal
mul ti -1 ayekviddingeosend Tape-like nulti-layer film The original nulti-Ilayer
film1l apd th& tkagye-c{.i ket.rfulti-layer film3 that is the result of having
slit thPs/ e gent? 1Y Constituted froma plurality of layers conprising
different resins. [0021] Typically, it is possible to use filns where a
plurali tMoﬁ)észtjérﬁ%)dmﬁeWeﬁt%m ng industrially used resininathin film
formare lamnated, or filns nade by integrally form ng by applying resin
that constitutes a seal layer onto said film Here, the filmthat is the
base nat gpiggl for applying the seal |ayer may have a single |ayer
structur queregglov% e%loglilm-eLtas'% trhe%E'Jsgn%tinL\Ifl;er?t'ion(Sshall be explained using drawings. In all of

the drawings, the same reference numbers shall be assigned to similar constituent elements, and

explanations shall be omitted as appropriate.

<QOverview of winding method of tape-like multi-layer film>

Figure 1 is a conceptual diagram explaining the winding method of the tape-like multi-layer
film of the present embodiment. The winding method for a tape-like multi-layer film of the
present embodiment, as shown in figure 1, is carried out by using an original multi-layer film 1,
a slitting device 2 for slitting said original multi-layer film 1 into a tape form having a
predetermined width, a slit tape-like multi-layer film 3, and an winding core 4. The winding
core 4 and the tape-like multi-layer film 3 wound thereon in a record-like manner, obtained by

said winding method, are together called the record-like wound article 5.

{0020]
<Original multi-layer film and Tape-like multi-layer film>
The original multi-layer film 1 and the tape-like multi-layer film 3 that is the result of having slit

this, are generally constituted from a plurality of layers comprising different resins.

[0021}

Typically, it is possible to use films where a plurality of films made by forming industrially used
resin in a thin film form are laminated, or films made by integrally forming by applying resin
that constitutes a seal layer onto said film. Here, the film that is the base material for applying

the seal layer may have a single layer structure, or a multi-layer structure.



[0022] The resins for constituting said filmare not particularly
restricted, but exanples are polyesters such as pol yethyl ene terephthal ate
(PET), polyethyl ene naphthal ate (PEN), and m xtures of pol yethyl ene
terepht hal ate and pol yet hyl ene naphthal ate, polyol efins such as

pol ypropyl ene and pol yet hyl ene, pol y\)ﬁ nyl chloride based resins, and
styrene based resins. [0023] As resins for constituting said seal | ayer,
ol efin based resins or styrene based resins or m xtures thereof may be
used, butooﬁ%tfey are not restricted to these resins. [0024] The thickness of
the original multi-layer film1 and the tape-like nulti-layer film3 is not
parti cul #nd ygsinefot rirgtiteting daid filin arg got(pa@Bularly enstrigted ebud mepniblepraropolyeststs,

pref erablyy, Qg #o grené ?e'f%htha?a’&dg%‘f? Pibo 101;9&91995 ﬁ;ﬁmmty(ﬁi\ﬁ%ﬂmn%r&seas In

cases where t hi' cknes becones difficult for
troubl e E'Ei&?’fhid%“ettaﬁﬁéhtb?létaléaﬁé"’}cyéthb'@%]ﬁaﬁhﬁ@}?t% ﬂ?@lwlafa& oKk & ReVETPY!Shfer film
3 i's bei pgH PR 1, polyQing dhehiridg b4l Eesiths, a0 stphebdlbdsbiEretiafe- | i ke mul ti -1 ayer
film3 is being wound off froma wound state, so it is preferable. On the
ot her hand, from the standpoint of ease of handling and the main
applicat'[oom, it is preferable to make the thickness of the tape-Ilike
mul ti-layer fil ] al
mul ti-1 a%éxeresgfms Ifor crinsgt%h rgi'& Qea la e olef%‘n%g%g Sl'test}n;g%?elgq'eq% Qasgé retsgggrglﬁi gf(;% t he
processi Hygrebbmay petyged, lbuitthgemiemtlr@;rlctthwéaﬁﬁrhmse a width of between several
hundred mmto several thousand mm [0026] The width of the tape-Ilike
multi-layer film3 that is slit fromthe original nmulti-layer film1, that
is, the W% h, is not particularly restricted, but generally, it is 1 nmor
\% eat er hmm&aegamf GRe b@sigal mafthypr afne naeblldytgé Saplaolkmmﬁ-uyas film Bns aases

ere this wd it i i f osenln and
unwi ndi n§FEIY: c’i‘f?mffﬁ‘il :Ff?bgf @(E?slﬁrgrc{rﬂcfr%ﬁfwgzr mcrj‘h?rl lﬁsé’ %reglr'agi dlo hl&g i's
pr ef er abhmsl evefomotdy@efotahiyr0.08 anmal or lesso nintchees shene dpchickneesf is @Q%mmodr Iﬂtraﬂcﬂ i ng and
the maing ' |y “mﬁ% _%,Q,_eﬁ ape-|ike
mul ti-| ay%?gk 1 (?%:gﬁgﬁ hgg&?r%n&grapf EL B{eéﬁlégg}% I engﬁﬂl&hﬂﬁﬂé or |lgﬁ nal
mul ti - | ayérbeinglwaund tribe winsingapee4 picehemihe tapg-Bkeapulfijlaygy Hm Xis eigg wound

parti cul gt £RbEIICHRE so RUS plerdbRNS DH BB thQ haiM, fRBSEBe Sthnd ok Be of ™I N

applications, and the
PP handlihg and the main applications, it is preferable to make the thickness of the tape-like

multi-layer film 3 be 2 mm or less.

[0025]
The width of the original multi-layer film 1 is not particularly restricted. It may depend on the
processing facility, but generally, it can have a width of between several hundred mm to several

thousand mm.

[0026]

The width of the tape-like multi-layer film 3 that is slit from the original multi-layer film 1, that
is, the width, is not particularly restricted, but generally, it is 1 mm or greater, and 50 mm or less,
and preferably is 10 mm or less. In cases where this width is 1 mm or greater, it is difficult for
loosening and unwinding to occur during transportation or during storage, so this is preferable.
On the other hand, from the standpoint of ease of handling and the main applications, it is

preferable to make the width of the tape-like multi-layer film 3 be 50 mm or less.

[0027]
The length of the original multi-layer film 1 and the tape-like multi-layer film 3 is not

particularly restricted, but in consideration of ease of handling, main applications, and the



7 realities of the market, it is typically 100 mor nore, and 800 m or

| ess. Generally, in order to nmintain the wound state stably, it is

advant ageous for the winding length to be shorter. [0028] <Slitting
Device> The slitting device 2 is not particularly restricted, and various
slitting devices that are generally uked may be used. For exanple, a
device utilizing the shear cut nethod wherein an original nulti-layer film
1is slit by shearing it between a |ower blade and an upper blade may be

suitably u 029 <W. ndi re> For g [ hat is
const 1 1 uFaNe gk EEP EPREF el ol ot BEIEP, S n Ry Lo

SU|tablynmhFM$§WQWEﬁ@ﬁdbF@bW0ﬂa§bmamgkusﬁv&wnﬂnénghh@hkdmﬁhhéﬂstandpoint of
durability against the stress on the winding core 4 when wi nding the
tape-1ike nultl-layer film3. Additionally, resin to which glass fibers
have beef%%ded nay be used as the constituent naterial for the w nding
core, W tflithiipepaid® of inproving the strength of the winding core 4. [0030]

The outer, dianeter, of . the w.ndi core 4 s not partjcularly restricted,
but 1o S BE EEie? ot paia R ind o e gt Ha e 5 e o
nore, si ngd rhdycbenisadli Fgr dxdamplendn devidehailizing re-shedc euinmibthod agrein ahiorigingl | s
wound ou . r I r '

A t1 oni Ry SO 75 heatAPS bR 1 BB, B AEERS Unke may be

t ranspor séitablynised.t i s preferable for it to be 100 nmor less. [0031] The
wi nding width of the w nding core 4 depends upon the width of the tape-like
multi-layer film3 that is to be wound on it, and for exanple it is
preferab(@’%or it to be the same width or sllghtly wi der than the

t ape- Ilkemmmmﬁgcﬁﬁwer film3. [0032] <VVnding Tensi on> The "wi ndi ng

t ensi on" t he eseqt i gntlon refers to

tape-| | (O H%Wﬂdﬁ}gacﬁ‘éer g R R i é%‘“PﬁP"irf%a ‘i“é‘ﬁ‘&cf’i"ﬂbﬁ’lﬁ%‘F “ﬁ*eflglc"t‘?yon at

t he wi ndbegsqdositthlpnlt ielprafergblevionatiersgplastic mateial &pm-the klendpeirttiof Hasabilityf i | m 3.

onto t heag}gir@g'ﬁ%g stf¥ Sn4he winding core 4 when winding the tape-like multi-layer film 3.
Additionally, resin to which glass fibers have been added may be used as the constituent

material for the winding core, with the aim of improving the strength of the winding core 4.

[0030]

The outer diameter of the winding core 4 is not particularly restricted, but it is preferably 86
mm or more, and 100 mm or less. If it is 86 mm or more, since the winding bias when the
tape-like multi-layer film 3 is wound out can be suppressed, handling during use becomes easy.
Additionally, due to the ease of handling during storage and transportation, it is preferable for

it to be 100 mm or less.

[0031]
The winding width of the winding core 4 depends upon the width of the tape-like multi-layer
film 3 that is to be wound on it, and for example it is preferable for it to be the same width or

slightly wider than the tape-like multi-layer film 3.

[0032]

<Winding Tension>

The “winding tension” in the present invention refers to the force with which a tape-like
multi-layer film 3 is pulled in its longitudinal direction at the winding position, during winding

of the tape-like multi-layer film 3 onto the winding core 4.



8 [0033] The winding tension is controlled so that, in accordance with the
| ength of the tape-like multi-layer film3 wound on the wi nding core 4,
the rate of change is 0% per neter wound or nore relative to the tension
value at the start of winding, and it is +0.10% per neter wound or |ess,
more preferably +0.07% per meter woundor less. In nore detail, if the

val ue of the wnding tension at the start of winding (length of tape wound
onto winding core = 0 m is Yo (gf), and the rate of change of the tension
is a (%R&%Brreter wound), the value of the winding tension [Yx (gf)] at
the tine e]n the length of tape-like nulti-layer film3 wound onto the

wi ndi ng dbe avindingtenpion iis cgritselled lsy thaheinf askdrdagion gvithgthat leeath o xhe=tayelike]l +

ax/ 100) pf 0B¢d: f-[ﬁ\%r@&f?lrd%n tf'l@@m\‘l rle tHe Ve W E}%?‘lefo%f}:%& AHteY ¥voliRd or

det erm ned based upon the value o tension at the 'start of w nding Yo
and t he ore relptize torthe ieptignevalue atéhe Sé%tb?fmledm&faﬂfl Bds thiOfepes meter @roupdpsi on on
g 88 t apeidss, K@rm#éféramﬁyew% lplemnateamohh@ oB st oovd Béi:;uDgfh e vmg @fthe and i f
nmeters wound e e qof .the wi nding, tension
ot 40, 0SORERE RIS MR of ke BReht Bof neouhang otreErer AT boen
wound, t kef), wed the ratk of Hengesfithotensien Q3 %gfer neted wiohed)yik srduobf the mndu@si on
when 200 I n 15i on at
the ti me PR 5 LS RERMOINL Rl b Fipe B bRy KNS Vond Db IRE O T
t he tapewhildé@miﬁﬂ(mhyswembYHﬂﬁ@lbwmeﬂé@@ﬂd Ilke manner without causing
wi ndi ng disarray or |oosening and unwinding, it is necessary to make said
rate of change of the _wi nding tension a be 0% per neter wound or greater,
and +0. 10% per Vet *&&4M8 or 1ess. In cases where the rate of change a is
negative, that is, if the winding tension is lowred as a greater length
i s wound %Qe state imedi ately after winding is stable, but deformations
of the \113 ing state and the occurrence of |oosening and unw ndi ng at the
time of tl"han”@;mlthemah@mfahd winding &gsio AR ihdetemened Foed tipdrstheeabermf tha or der

to avoid t 19 h 8 rt opgﬁﬂﬂg ffild’]gl&% tQ gf e%é L{] d’%x&?ﬁg SPRE ¥a115é)0frm4(e the

rate of ange % or ater the rate of change
is +0. 10%1@911 P’@ﬂ‘@taﬁeﬂﬂfﬁ mmlfnaméﬂraéfaéwﬁast@émra%ng lé)b@érfnaﬁ@ A meistiardi ng do

Not  OCCUko belWAbnaGvivM tAdliaRDof cRdMge BCHE mrfan{.gl thi¥biontal €0.05EOR: 8iKePTvo@VE Hieh ght
wi ndi ng due to Elhe wi ndi ng tension %l ng t oo strong does not occur,
he point where 100 meters have been wound, the value of the tensioriis 105 gf, and the value of
the tension when 200 meters have been wound is 110 gf, and the value of the tension at the time

it has been completely wound is 125 gf.

[0035]
In order to wind the tape-like multi-layer film 3 in a record-like manner without causing
winding disarray or loosening and unwinding, it is necessary to make said rate of change of the

winding tension a be 0% per meter wound or greater, and +0.10% per meter wound or less.

In cases where the rate of change 4 is negative, that is, if the winding tension is lowered as a
greater length is wound, the state immediately after winding is stable, but deformations of the
winding state and the occurrence of loosening and unwinding at the time of transportation and
storage can be seen. For this reason, in order to avoid warping or loosening and unwinding, it
is necessary to make the rate of change be 0% or greater. On the other hand, if the rate of
change is +0.10% or less, then winding defects such as loosening and unwinding do not occur
- during winding, and additionally, the problem of overtight winding due to the winding tension

being too strong does not occur.

[0036]



[0036] 9 The value of the tension at the start of winding is not
particularly restricted, but it is preferable for this to be 30 gf or
greater, and 600 gf or less. It is preferable for this to be 30 gf or
greater because wi nding defects during w nding do not occur. Additionally,
it is preferable for this to be 600 f or |ess, because the probl em of
overtight w nding due to excessive tension being added does not occur.
[0037] <Wnding tension control rret hod> V\hen wi ndi ng a tape-like
mul ti-layer fil ont o re. 4 Iurallt
of t ape- e PRI R ! SRR st unBeleRy b * Y
mul ti - | ayarthifitd i 3D gf Dogﬂs&emmmwﬂlghdl MSduIaIiSI Wefamulesﬁmrrﬁmb talreti gt bygx@me]o a
pluralit i ( ) I ve been
ot ed. STy B HerBAngRAing 1 e R e St B P

t ensi on & 6@hethor lagsebechyse theProblemagieqvertishinwndingcfus g FaFsSVeoinSRICPENg ndi ng
shaft, aagbdmkéenqdiyst ments automatically. [0038] Exanples of nethods for
controlling the winding tension are a control nethod using the friction on
the shaft bearings called ball bearings or thrust bearings in each of the
wi ndi ng sduafit s (not shown) on which the winding cores 4 are nounted, a
control Clod tlémlmngoo q [ S|§tance force caused by nagnets, and the I|ike,
but this TSR Sia y restrlcted as long as it is a nethod whereby
the wi ndVﬁgntwemémgra tape tlikeemulipleydri film Jrohtoj a windimg fdré dpit3s praferde for a

I ndi vi dugzldraauf BNGED ﬂe%%ln.xi Qlﬂfﬁ&]s 3§Wsm1aged¥agamq1>mmﬁ gt had-yef ay ndi ng a

tape-lik [‘ayer film matai)y nner is not restricted as
|l ong as thee waed @fhvma%@ﬂdosrlmﬂh@ews PR 2 PR 9 Bindingeshalip@oy shewm)

ul ; -1 am?]et)h lwm&g:%&smav@wﬁﬂmdteao Th thié &sé, it 1§pie£$adbiﬁa:lﬁ®e a}h@fcﬁdetdchg
W n I ng nethoqg. according to, t ent i nti a ned in
accor dant®¥ Wingesesiere™each 58 ET‘P ﬁ <t ﬁg{ﬂ% fhﬁﬁ‘fﬁl? %)(83 al'fafti m 1

havi ng a and thekerdglistimenwCiurshatinallg rol | - i ke manner, is vvound out, and is
slit into a plurality of strips having a predeterrri ned width by a slitting

device 2. [0041]
[0038]

Examples of methods for controlling the winding tension are a control method using the friction
on the shaft bearings called ball bearings or thrust bearings in each of the winding shafts (not
shown) on which the winding cores 4 are mounted, a control method using the resistance force
caused by magnets, and the like, but this is not particularly restricted as long as it is a method

whereby the winding tension on the tape-like multi-layer films 3 can be individually controlled.

[0039]

<Winding Method>

The method for winding a tape-like multi-layer film 3 in a tape-like manner is not restricted as
long as the rate of change of the winding tension on the tape-like multi-layer film 3 can be
adjusted so it is in said range. Here, the winding method according to the present invention

shall be explained in accordance with figure 1.

[0040]
First, an original multi-layer film 1 having a wide width, wound in a roll-like manner, is wound

out, and is slit into a plurality of strips having a predetermined width by a slitting device 2.

[0041]
Next, the slit tape-like multi-layer films 3 are wound onte a winding core 4 mounted on a

winding shaft (not shown). At this time, in order for the winding appearance to be record-like,



Next, the slit tape-like nmulti-layer filns 3 are wound onto a w nding core
4 m)unted on a wnding shaft (not shown). At this tine, in order for the
wi ndi ng appearance to be record-like, 10 the wi nding position relative to
the winding core 4 is maintained at a constant position using a guide or
the like (not shown), and sinultaneoudfy, the winding tension on the
tape-like nulti-layer filns 3 is adjusted individually by a friction
control nechanismor the |ike provi ded on the wi ndi ng shaft (not shown).

The wi ndltlpegw&l&ag RQSltlc%nrel%p feht% %Fe wm?w% O(?‘% 44 m ﬁ%% flf i(a égnst?nt p%? Ay 184 l?Sll gd so

that, in accor the t er 183 m wound
onto t heuide radi the liser(eot Slhpwn)n@né&mtanﬂpmlbiethﬁa‘mgém@ftel@lqroomﬁlﬂﬂlp%q%r met er

wound relah }é?ertff?mg bg auﬁllst%'@ 1nd91f1d11ah§ b§§ Hﬁ:’tl&{]ccﬁﬁof-rﬁ&h&{lﬁﬁ Br tﬂfe 11M4 rg}g{rlﬂgi [0042]
Figure 1 shows, for convenience, one€ original multi- being slit

into two Ok AMewWinding shaf (ot shoydy Thejvwigding tepsig Pﬁé%%taﬁ%fil mPH’d‘PYﬂf ditraly y and
si mul L i’ine@uﬁ:hf 1¥d k@@t th y&e&aﬂ\c@mm thmlngewcndiengaeqweeﬁnmayauﬁlm Wwourd (Qlf:o Coi” se
pOSSI e 1or 1S taQ nto a.lar ti- ayer
Pt e 5. Ueingih Sorh gt TSP RES 1 P BRTAG bapersroutit Ry e Blue,

[0043] <Abbitensisn atnkk dfrf @fotisdingder ebel ow, the acti ons and effects of the

wi nding nethod for tape-like multi-layer filnms of the present node of

enbodi ment shall be explained with reference to figure 1. [0044] 1In the
wi ndi ng M8¥Hod for tape-like nmulti-layer filns 3 of the present node of

enbodi NERfeyrd f‘ﬁhovéé" ﬁ@"cé}greﬁ@ﬁt%' &Ha &%xﬁh&uiﬁa@f‘e lgidca BBHgt diix LAY 8o ia:ple B 3 IS
controllef'lso that, in accordance with the | ength of the tape-Iike

mul ti - | agt-RrerflRs dranddhess bewe mdividvaly g sigmjtanqopisly gecg w@fﬂ%tt%rwo wound

or great enndlﬁgldarés&, ﬂuﬁl I%WEOLﬁYﬁtpbﬁsﬂVl@EUﬂ(ﬂano He&ﬁSmEcEi RideY BuhBertof @apy-sikaie Of
the tensio Flt tﬁle rtdof wi _ndi % de b LS constitution, even

mul ti -1 af Sy ms?S’P WH é’}$‘15¥18|“° PP ‘l‘ﬁ‘%‘“‘% 5" POV RMTREEH ckness
uniformy relative to a filmhaving a single-layer structure, and therefore
easily Cfos ﬁs the winding in of air that causes |oosening and unw ndi ng
and the Ik can be wound in a record-like manner so as not to cause

wi ndi ng sbetionpend Bffegts> such as | ooseni ng and unwi nding or the like during

t ranspor tRtdb8Bwthe 8dtBhAGRL etle@Od5the winding method for tape-like multi-layer films of the

present mode of embodiment shall be explained with reference to figure 1.

[0044]

In the winding method for tape-like multi-layer films 3 of the present mode of embodiment, the
winding tension on the tape-like multi-layer films 3 is controlled so that, in accordance with the
length of the tape-like multi-layer film wound onto the winding core 4, it is 0% per meter
wound or greater, and +0.10 % per meter wound or less relative to the value of the tension at the

start of winding.

Due to this constitution, even multi-layer films, for which it is difficult to form the thickness
uniformly relative to a film having a single-layer structure, and therefore easily causes the
winding in of air that causes loosening and unwinding and the like, can be wound in a
record-like manner so as not to cause winding abnormalities such as loosening and unwinding

or the like during transportation or storage.

[0045]
Additionally, it is preferable for the width of the tape-like multi-layer film to be 1 mm or more,

and 50 mm or less.



Additionally, it is preferable for the wwdth of the tape-like nulti-I|ayer
filmto be 1 mmor nore, and 50 mMmmor less. 11 In this case, it is
difficult for trouble such as tape breakage to occur, and handling is al so
easy. [0046] Further, it is preferable for the thickness of the tape-like
nulti-layer filmto be 0.03 mmor nordl and 2 nmor less. In this case, it
is difficult for |oosening and unwi nding to occur during transportation or
storage, and handling is easy. [0047] Additionally, in the w nding nethod
accordin e. pr ' t 2] |1 =] fiJm3 may
approprig&%@VL%EH%gggaggdgg%%egkggg6%Q?g%@§%gg%??@?ﬁygggf% %%V%%htape for
a carrier tape is generally a nmulti-layer filmhaving a resin filmlayer
and a seadoge]l ayer, so it is difficult to formthe thickness of the tape

uniformy, and jt was especially difficult to prevent w nding

abnor mal FERY 151 preferbly fgggﬁ Helgess RS fRReHiR ryltAyss flm to R fdP &t pr mareyound

i n a recand? minke l&s®Nner. In the wi nding nethod according to the present
invention, since abnormalities of the winding state are not caused even
for tape-like nmulti-layer filnms having a non-uniformthickness, it can be
appl i ed éstrscaml it is diffprlidpr oedering afidunwindieg td aapesiufiog trempoertation ot syrege, [ 0048]
Additionghﬁmnmhafmggﬁord-like wound article 5 of a tape-like nulti-I|ayer
filmwound by the abdove w nding nethod for tape-like nulti-Ilayer filns,
can be used appropriately. Said record-like wound article 5 has a | ow
occurrengmaqf W nding state abnormalities such as |oosening and unw ndi ng
during t#ﬁgSﬁoq atio and_storg&e. 0049 I&; nodes, of enbodi nent. of the
present PAGERTIEN hdle vERdng Jus BeEgrdiove N Presris Byener s 2BelG ngs,
but t heseuwdi-byerdile 3exgappropriatly bhesef hesantr tappfond dabriver tawad vari ous
constitutions other than those described above may be utilized. For
exanpl e, an exanple was given of a nethod of controlling the w nding

t ensi on drrovdidapetieresairiek aperisigenerailyypemulfiilayer Bchaving@ redimilirmlgyer and hgalabove
modes of 168D [TRRHculOM Forhd thE HAckREss B the Ype luhdrdHi \%hanfl@ Fabldecidif) dddixt i on to

controlling the winding tension, winding is done [
to prevent winding abnormalities such as loosening and unwinding in cases where it is wound

in a record-like manner. In the winding method according to the present invention, since
abnormalities of the winding state are not caused even for tape-like multi-layer films having a
non-uniform thickness, it can be applied especially appropriately for cover tapes for carrier

tapes.

[0048]
Additionally, the record-like wound article 5 of a tape-like multi-layer film wound by the above

winding method for tape-like multi-layer films, can be used appropriately.

Said record-like wound article 5 has a low occurrence of winding state abnormalities such as

loosening and unwinding during transportation and storage.

[0049]
The modes of embodiment of the present invention have been described above with reference to
drawings, but these are mere examples of the present invention, and various constitutions other

than those described above may be utilized.

For example, an example was given of a method of controlling the winding tension on the
tape-like multi-layer film 3 during winding in the above modes of embodiment, but it can be a

constitution wherein, in addition to controlling the winding tension, winding is done while



12 pushing the tape-like nulti-layer film3 towards the w nding core side
with a touch roll or a press roll or the |like. By adding the pressing
force, the air that is wound into the tape-like multi-layer film 3 during
wi ndi ng can be decreased, so that it can be expected that deformations of
the wi nding state and the occurrence d# | oosening and unw ndi ng during
transportation and storage can be effectively controlled. As nethods for
adding a pressing force, there is a nmethod of naintaining a const ant

pressure f gh?r'in tt.hh?a h% ?tI la err}qm t’owardsttheﬁ\rvinﬁmg c,tmh gsuc[re wﬁ*?g touch rtﬁp H%USt i ng

the forcé& a opri Pat I'n accordance Wt e®w n radi us. yodi ment
Exanpl es prE[ss)ﬁBUqr tHehbdgeBpudditlg] cherressingtfotice enaif that §h/a¢dndbet0fth¢ tapertike

descri bed, u.g& ﬁ%@%ﬁgw r{@'ﬂ’?& bllfe @&a&atso Mv&sﬁ ﬁe%a{,écﬁedrm dbfoFhdteRs t O

t hese exarrp ment A tape-|i layer filmcut so as
to have &f thearirdiog stpprokr resrapire sf Wﬁﬁeﬂ%ﬁi“éhn‘ﬁf‘f"gﬂ Aaying 'msmrtatla%id film

havi ng a sikddt ta®Tbe 4A4BHTEY CORBRIIICS] NGs h@m@ﬂ@laﬁ alauaogl aabresah{gehﬁ&e&e&oisyeet hyl ene
terephthal%efllmha,vm a thickness of f ustr teI é_l E

i socyanat IHLEFHIRIHBT 2 SBERT RIGSHGSH™ 11‘59*3#0 ey 7P &8¢ Bisted o esi n
| ayer hawdjnging thdfork agaeprafel Bt bAmwrdannd eithhihe mériding dadiyer ), and a styrene
based resin layer having a thickness of 8m (seal |ayer), was wound on a
wi ndi ng core having an outer dianmeter of 93 nmmat a winding rate of 50
mmn. Wnding was started with the winding tension on the tape-Ilike
mul ti -1 ay&ibofiier? Bhmpies 9f , the rate of change of the winding tension
relative to the value of the tension at the start of w nding was set at
+0. 05% per neter wound, and 480 m were wound. The val ue of the, tension
when 480 grstnad been vvound was 68 gf. During w nding, no occurrence of

overtight w.ndi ng was qhserved 05 odi pent 2 Wnding was dope in a
ol | o HEFRRER™T Se BB o sl it SEREE] FObE PRl R e R
started wvehtidnienatilimded tp thespsxadrplesn t he tape-like multi-layer filmat 41
gf, and the rate of change of the winding tension relative to the value of
the tension at the start of winding was set at +0.10% per neter wound. The
val ue of [@0BH t ensi on when 480 m had been wound was 61 gf. During wi nding,
no occur EeRs8inkhi overti ght w ndi ng was observed.

A tape-like multi-layer film cut so as to have a width of approximately 5 mm from an original
multi-layer film having a width of 440 mm comprising in order biaxial stretched polyethylene
terephthalate film having a thickness of 16 um (substrate layer), an isocyanate based anchor
coating agent layer, a polyethylene based resin layer having a thickness of 38um (intermediate
layer), and a styrene based resin layer having a thickness of 8um (seal layer), was wound on a
winding core having an outer diameter of 93 mm at a winding rate of 50 m/min. Winding was
started with the winding tension on the tape-like multi-layer film at 55 gf, the rate of change of
the winding tension relative to the value of the tension at the start of winding was set at +0.05%
per meter wound, and 480 m were wound. The value of the tension when 480 m had been

wound was 68 gf. During winding, no occurrence of overtight winding was observed.

[0052]

Embodiment 2

Winding was done in a similar manner to Embodiment 1, with the exceptions that winding was
started with the winding tension on the tape-like multi-layer film at 41 gf, and the rate of
change of the winding tension relative to the value of the tension at the start of winding was set
at +0.10% per meter wound. The value of the tension when 480 m had been wound was 61 gf.

During winding, no occurrence of overtight winding was observed.



13 [0053] Enbodi mrent 3 Wnding was done in a simlar manner to Enbodi nent
1, with the exceptions that winding was started with the wi nding tension
on the tape-like multi-layer filmat 41 gf, and the rate of change of the
wi nding tension relative to the value of the tension at the start of
winding was set at 0% per meter wound3 The val ue of the tension when 480 m
had been wound was 41 gf. During w nding, no occurrence of overtight

wi ndi ng was observed. [0054] Enbodi nent 4 Wnding was done in a simlar
manner t Ogﬂbodi ment 1, with the exceptions that the width of the
tape-like milti-layer filmwas approximately 9 mm and in addition, w nding
was st ar Eedodifent t he wi nding tension on the tape-like multi-layer filmat
15? of , f w;t ﬁ|dh ihf@ad @drl ir0f sifvlﬁlé’aﬂgiﬂm@{ to E]gﬂwdm;adi, m&htﬂ%@%é@ﬂoﬁﬁiaﬁtviég{/ﬁng Qad het

val ue o e tensjon af e start o .ndi ng was se +0. 0 per, meter
wound. TREMGAMGE BY “HnE BRETD A MHPASE FERAGBAUR Sl eIPL st of
During \thangé Bithe windogaersioanestivefto the @sliie githe tahdich Adghanest dhdadivgedas $£0055]
Embodi men oop N AdeNGE IR0GarldloAng LLRLHIRIRPL 1.9 EIPRALIPAL, y geti LN the
excepti ons that the W dth of "“The tape-1iKe nu |-1Tayer Prim Was™ &

appr oxi mbughg windig naerdurirencaofdiveritight, windinglivagobaersedt arted with the wi ndi ng
tension on the tape-like multi-layer filmat 158 gf, and the rate of change
of the winding tension relative to the value of the tension at the start
of windi M>¥as set at +0.10% per neter wound. The val ue of the tension
when 480 embbaicheleen wound was 234 gf. During w nding, no occurrence of
overtight, wi.ndi ng was observed. [0 . Enbodi. t 6 Wnding was, done in a
simlar Sﬁﬁﬂ 24 Wf"%“‘ﬁﬁﬁ‘bﬂf‘ﬁ@ﬁ’t minne 0352“640%“98%@68??%%%’“‘?%?{‘5 ‘thﬁgthﬁmw tﬁ"gf t he
t ape- | i kéhemapd-likel rayiglaykt filn wasappppdroatelp@treinyarf inmaddiging windiag ehat staned Wi ndi ng
was star W, tht wi_ndi 1 O, 0N t -li ke ul ti -l r filmat
155 gf -y trlebndnEngtl A HERRL Bl d i 5P RS el el BB of

val ue of thetveindiog &inginn eelativiite the ealwe o thademsiiinmg theatartad wingding9assetrat +G@fer
\gjlrjpgg Ther Habubohl. TR aRESE AP RSN WAB 190 NRE! IRES RoVRIWEL 1985:. 1BBriY -

winding, no occurrence of overtight winding was observed.

[0055]

Embodiment 5

Winding was done in a similar manner to Embodiment 1, with the exceptions that the width of
the tape-like multi-layer film was approximately 9 mm, and in addition, winding was started
with the winding tension on the tape-like multi-layer film at 158 gf, and the rate of change of
the winding tension relative to the value of the tension at the start of winding was set at +0.10%
per meter wound. The value of the tension when 480 m had been wound was 234 gf. During

winding, no occurrence of overtight winding was observed.

[0056]

Embodiment 6

Winding was done in a similar manner to Embodiment 1, with the exceptions that the width of
the tape-like multi-layer film was approximately 9 mm, and in addition, winding was started
with the winding tension on the tape-like multi-layer film at 158 gf, and the rate of change of
the winding tension relative to the value of the tension at the start of winding was set at 0% per
meter wound. The value of the tension when 480 m had been wound was 158 gf. During

winding, no occurrence of overtight winding was observed.

[0057]



wi ndi ng, no occurrence of overtight w nding was observed. [0057] 14

Enbodi nent 7 Wnding was done in a simlar manner to Enbodinent 1, with the
exceptions that the wwdth of the tape-like multi-layer filmwas
approximately 13 mm and in addition, winding was started wth the w nding
tension on the tape-like multi-layer fi#lmat 197 gf, and the rate of change
of the winding tension relative to the value of the tension at the start
of mﬁnding mas set at +0.05% per neter wound. The val ue of the tension
when 480 %w een wound was 244 gf. During w nding, no occurrence of
overtlghF W ng was observed. [0058] Enbodi nent 8 Wndi ng was done in a
similar Méndieg waoddBeiroasimian manneyjotEmbodioneat b exitthitemexceptigns thitdhevigitthofof  t he

tape-1|i kﬁmr{wetlike lnﬁﬂt?—[aytf:ﬂ ﬂl@%%p%?lﬁ%@lm Ry ar&isinmm@im%m&n@qgé SthoR0d,
wi ndi ng was started wt tension on the tape-IiKke nul ti-layer

filmat Y tyFwinding tfrﬁ@nroatt%e BP“-"E]FF'a‘Hb]é‘ Igyer fifoy at Wr&a 2Rgy ﬂtﬂéﬂ%e.f’é fhangt oft i ve to
t he val U&e&fm&h@t&hﬁmte&ﬂv@ﬁo thdWlfetod e t@fsionianthe Bgrt\WaSinSiely vals se'tQt 109 per

meter wound. The v of, the tension een was 292 gf.
Dur g drngreotd offeSpe RSt SR are Bl it i s B b a0 s, ©
Enbodi memtindng/\hmclicmgensast ottentighti winding iwas dkaervekhnner t o Enbodi nent 1, with the
exceptions that the width of the tape-like multi-layer filmwas
approximately 13 mm and in addition, winding was started wth the w nding
tension 858 he tape-like nulti-layer filmat 197 gf, and the rate of change
of the wBshiRgnitsension relative to the value of the tension at the start '
of wi nding was set at 0@6per nmet er_. wound. The value of the tenS|on when

480 m had'mslingwarinng mpdmilermymer tofmbaggiment havithdhe soersions thatdhe widgh of
over ti ghthewhptdike Qldlﬁ-&yﬁ‘ﬁﬂﬁl‘W&ﬁdppl{DQﬁﬁley 1ﬁaﬁipa{calhlam&m&>gaﬂndhﬁg walMiatidng was

done in a, tgéh%%ﬁu?hgng%% g?e—fjf(e multtl-l?,';}e{ ¥]Vle Ft le?e tlft([%n that t¥\1 ndi ng

was start i RGP ens] DAY apes (8T %% i | m at
68 gf, aftie wihding tengorofelatighi@ripevabfe dof He tevsivdiahtpe 'siert@f Umdrrglths istet +l0fshe val ue

of the t Egﬁh&& v@&unhheﬂétvgi{lg oﬂjm %Bg{ PHen¥&8 nPfedd been wound was 292 gf. During

winding, no occurrence of overtight winding was observed.

[0059]

Embodiment 9

Winding was done in a similar manner to Embodiment 1, with the exceptions that the width of
the tape-like multi-layer film was approximately 13 mm, and in addition, winding was started
with the winding tension on the tape-like multi-layer film at 197 gf, and the rate of change of
the winding tension relative to the value of the tension at the start of winding was set at 0% per
meter wound. The value of the tension when 480 m had been wound was 197 gf. During

winding, no occurrence of overtight winding was observed.

[0060]

Comparative Example 1

Winding was done in a similar manner to Embodiment 1, with the exceptions that winding was
started with the winding tension on the tape-like multi-layer film at 68 gf, and the rate of
change of the winding tension relative to the value of the tension at the start of winding was set
at -0.04% per meter wound. The value of the tension when 480 m had been wound was 55 gf.

During winding, no occurrence of overtight winding was observed.

[0061]

Comparative Example 2



at -0.04% per neter wound. The value of the tension when 480 m had been
wound was 55 gf. During w nding, no occurrence of overtight w nding was
observed. [0061] Conparative Exanple 2 15 Wnding was done in a sinilar
manner to Enbodinment 1, with the exceptions that winding was started with
the winding tension on the tape-like #dlti-layer filmat 41 gf, and the
rate of change of the winding tension relative to the value of the tension
at the start of winding was set at +0.15% per neter wound. The val ue of

22 gu? regﬁi‘:"g“% o‘i‘fe‘f?‘gl‘hat S“%q“g‘%%“erﬁgmg as%r%?/edw% Bﬁé’%éph thaé?“’a‘%dq“%e“’aéx anple 3
W ndi ng weteddwitk thmwaldmgmenmn ﬂaﬂwetnpet-ldwErmal@dﬁm fitm Bt 41Ngf, land tlee wafecefpt i ons

that theqy &fﬂ@é‘ wmﬁﬂ% tdrBBR 1dldtice tcﬁ!'us Hlué &Wterﬁs‘idm@t %%taﬁwmlw;ﬁlsyt 9 mm
and in addi w ndi'ng was started wt he wi nding tension on the

tape- | i ket +Hﬂi5 @.Pew ’&?‘érrw‘?‘}“ldm The vplyg ofythe tfa'ﬁlan t“'lli'é“ f8%ma hast beep aiqyed s 7ltghe
W ndi ng DAkt Wdirg) 1 dovierenee dfldeerigtvendifg Wheobi@na on at the start of
wi ndi ng was set at -0.04% per neter wound. The val ue of the tension when
480 m had been wound was 128 gf. During w nding, no occurrence of
overti ghfoosdl ndi ng was observed. [0063] Conparative Exanple 4 Wndi ng was
done in [ ) ar, r to Embodinent 1, with the exceptions that the

wi dt h of %oﬁh%a%%&g&‘}ﬁﬂgg multi-layer filmwas approximately 9 nm and in
addl t i onWindingiverdone i ssimflaraganngy to Embrdimgni iwith theexséptiansothatithewiddipel | | ke

ml ti-| aM{%rta;felﬂkmnﬁlltl-ﬂa?@: Sl w@sfﬂitpickﬁna{té} 9 nﬁf-\ B3N 488N, v&ﬁlﬁné"&vﬁéjét%dt ensi on
relative to the value of the tensjon at the start of win was set at

+0. 15% Wah heevBeingdensien orithe ag-lie ’Bfﬂt‘flﬁ@r filh 85 15 stvssh ﬂwgeterﬂf Rxgsp®en wound
was 272 ghe wdilsuﬁg ﬂegsmﬂAterwlw@@ théeaIRCE ufertafsm athe@Mﬁl‘df wg{aﬁng/wa&dbtrhg 0B

observed. 5 W ndi ne i

manner BRI ronaity The v Hprsnag e S B Re e et it

t ape- | i kevimgdingt ne daymeencé oﬂqwmbtvapqhng)waﬂdtsehgd.lia nm and in addition,

wi nding was started wth the winding tension on the tape-like nmulti-Iayer

filmat 197 gf, and the rate of change of
[0063]

Comparative Example 4

Winding was done in a similar manner to Embodiment 1, with the exceptions that the width of
the tape-like multi-layer film was approximately 9 mm, and in addition, winding was started
with the winding tension on the tape-like multi-layer film at 158 gf, and the rate of change of
the winding tension relative to the value of the tension at the start of winding was set at +0.15%
per meter wound. The value of the tension when 480 m had been wound was 272 gf. During

winding, no occurrence of overtight winding was observed.

[0064]

Comparative Example 5

Winding was done in a similar manner to Embodiment 1, with the exceptions that the width of
the tape-like multi-layer film was approximately 13 mm, and in addition, winding was started
with the winding tension on the tape-like multi-layer film at 197 gf, and the rate of change of
the winding tension relative to the value of the tension at the start of winding was set at -0.04%
per meter wound. The value of the tension when 480 m had been wound was 159 gf. During

winding, no occurrence of overtight winding was observed.

[0065]
Comparative Example 6

Winding was done in a similar manner to Embodiment 1, with the exceptions that the width of



the winding tension relative to the value of the tension at the start of

w nding was set at -0.04% per neter wound. The val ue of the tension when
480 m had been wound was 159 gf. During w nding, no occurrence of :
overtight w nding was observed. [0065] Conparative Exanple 6 W ndi ng wa
done in a simlar manner to Embodi nen#t61, with the exceptions that the
wdth of 16 the tape-like nulti-layer filmwas approximately 13 mm and in
addition, winding was started wth the winding tension on the tape-Ilike

mul ti-layer, fil.mat.197 qf, an h f chan f . i i t ensi on
"ol a1 vo e by o BBkt £ A, E0ANAAARL, LREIACLAG ©7F
+0. 15% pith theevimdingdensipn ofiitke tppe-like wiltitlheer filbmaf 194 shitsnd thegaterpf dzadgbefen wound

was 339 gf..viktthd Q:gsioﬁ’\fl'eﬁqivwithMI&C& teté3 o aPhhe QYR @v%ﬁng"“}é@qgﬁr&g+m%
observed. [0066 <Eval uation of the W ndi ?F%‘St ate> The w _ndi ng_state was

eval uat egefottentinyid areivalreef the tepsiprewhend80 m fradi beprayyemndrwas 389 gfo Ul ngs
descri begirdQy fo octitirénc@¥vbi@ihiORAniag wasstst:oe.out , i n consi deration of
various transportation and storage environnents, after |eaving the

tape-like nmulti-layer films in a high tenperature or a low tenperature, as
descri be@oksdl ow. [0067] High Tenperature Environnent Introduction Test A

tape-|i kgEvrgyulaEi)ﬁ(Lf@{e%i fidmnpund onto a winding core was housed in a box
conprising corrugat ed c&rdboard havi ng a thickness of approximtely 7 nmm

wi t h i nné&he windingsitaie avas pvalyaasgion wepnd exticlea piiape-isomplirlgyapifdnhwappst @i mat el y
220 MM X ghelidataberpr oxi mately 180 mm and this was left for 2 hours in an

oven set at 60 degrees Celsius. After taking out fromthe oven, and

| eaving for 24 hours or longer in an environnent of tenperature 23 degrees

Cel si us TRBvAUSc Wis 28%%ed | dut, WaS coneideash bf aaridaetrtportatiodl dnhiestovhgrdi Ng

t at f the t -1k ulti-lay fil ral uat.ed. [ 0068 L
:sl'eﬁpgr gt ﬁ?végﬁwg’ﬁ?e’oﬁﬁ%’éﬁetmrﬁgttée:)%%gﬁ% Hmlihég AT g\éﬂg-aﬁﬁﬁ*gqeﬁr“.ﬁefa??fﬁlé’§ear B\?,vvi | m was

| ef t f or teinpecture iandescritefibelger at or set at 15 degrees Celsius in an

[0067]

High Temperature Environment Introduction Test

A tape-like multi-layer film wound onto a winding core was housed in a box comprising
corrugated cardboard having a thickness of approximately 7 mm, with inner dimensions of
length approximately 220 mm x width approximately 220 mm x height approximately 180 mm,
and this was left for 2 hours in an oven set at 60 degrees Celsius. After taking out from the
oven, and leaving for 24 hours or longer in an environment of temperature 23 degrees Celsius
and humidity 50%, it was removed from the box, and the winding state of the tape-like

multi-layer film was evaluated.

[0068]
Low Temperature Environment Introduction Test
A tape-like multi-layer film was left for 1 hour in a refrigerator set at 15 degrees Celsius in an

exposed state, and the winding state was evaluated inside the refrigerator.

[00691

The results of the evaluation of the winding state are shown in table 1 below.

[0070]
[Table 1]

Cutting Width Rate of Evaluation of Winding State




exposed st at e,

and the winding state was evaluated inside the refrigerator.

[ 00691 The results of the evaluation of the winding state are shown in
[0070] [Table 1] Cutting Wdth Rate of Eval uation of

tabl e 1 bel ow.

Wnding State 17

Envi ronnent Envi r onnent

(mm) Change of Hi gh Tenperature Low Tenperature W ndi ng

Tensi on (% Ld@seni ng Looseni ng per neter and

War pi ng and War pi ng wound) unwi ndi ng unwi ndi ng Enb. 1 Approx. 5 nm +0. 05%
000O0 Enb. 2 Approx. 5 mm +0.10% 0 0 0 O Enb. 3 Approx. 5 Mm 0% 0 0 0 O
Conp. Approx. 5 mm -0.04% X Q0 X 0, [EX... ) prox. .5 FO0. 15% X X x O
Ex. 2 Epb. 4 ApproxX™® mm +§?‘5‘¥%°6 0 dﬁg}'i‘%.m“g}gAppro%?wgrenlﬁﬁ?r-afwelooo0 00
O Enb.|[6 Approx. 9 mm 0%i0 Windig |ConpEnApprmert 9 nm - CEr@#%bmer® x 0 Ex. 3
Conp. Approx. 9 nm +0. 15%xT3§lSi>3n9% EiEOOngni@g)prox. 13 Loosening
per meter and Warping and Warping
wound) unwinding unwinding
Emb.1 | Approx.5mm +0.05% c o o o
Emb.2 | Approx.5mm +0.10% G a o o
Emb.3 | Approx.5mm 0% ° o o o
Comp.
Approx. 5 mm -0.04% % s] X o
Ex. 1
Comp.
Approx. 5 mm +0.15% X x x o
Ex.2
Emb.4 | Approx. 9 mm +0.05% o o o o
Emb.5 | Approx.9 mm +0.10% ) c o o
Emb.6 | Approx.9 mm 0% ° °© o o
Comp.
Approx. 9 mm -0.04% X o x )
Ex.3
Comp.
Approx. 9 mm +0.15% X % % o
Ex. 4
Approx. 13
Emb. 7 PP +0.05% © c o o
mm
Approx. 13
Emb. 8 PP +0.10% o o o o
mm
Approx. 13
Emb. 9 PP 0% o o o o
mm
C . A .13
omp Pprox -0.04% X o X o
Ex. 5 mm
Comp. A .13
P pprox +0.15% x x x o
Ex. 6 mm
[0071]

In table 1, each symbol below has the following meaning.

1.

Loosening and unwinding
o (Good):

holding outer periphery

Loosening and unwinding does not occur when wound article is lified up while



Enb. 7 +0.05%0 0 0 O nm Approx. 13 Enb. 8 +0.10% 0 0 0 O nm Approx. 13
Enmb.9 0%0 0 0O 0 nm Conp. Approx. 13 -0.04% x o x o Ex.5 mm Conp. Appr ox.
13 +0.15% x x x 0 Ex.6 mm[0071] 1In table 1, each synbol bel ow has the
fol l ow ng neaning. 1. Loosening and unw nding o (Good): Loosening and

unwi ndi ng does not occur when wound afBicle is lifted up while holding
outer periphery 18 x (Poor): Loosening and unw ndi ng occurs when wound
article is lifted up while holding outer peri phery 2. Warping o (Good):

Lifting up Qf%"‘a er osér?pe d Eﬁj‘%dm 0C§J§ h[elg gméode( 1sqq“{e):l & Lyfiugl ng up

of outer periphery edge nm or s> As
is obvious from tabl’eﬂlflmgwtl&lrpeifieb%ﬂd to cases Wnere the wi nd| ng t ensi on was
adjusted in accordance with the winding |ength of the tape-Ilike

mul ti-Ilayer fllm so that it is 0%per neter wound or nore, and +0.10% per
met er wodndV@PiM8ess relative to the winding tension at the start of

w ndi ng, W fad{Gegd)abnDiftig bp dfiotier fBtihbry adee WAEsPibAOl B0 | ooseni ng and unw ndi ng

or the |i kex {Poor): Lifting up of outer periphery edge is 1 mm or greater

[0072]

<Comments on Tests>

As is obvious from table 1, with regard to cases where the winding tension was adjusted in
accordance with the winding length of the tape-like multi-layer film, so that it is 0% per meter
wound or more, and +0.10% per meter wound or less relative to the winding tension at the start
of winding, winding abnormalities such as warping or loosening and unwinding or the like
could not be observed. In addition, within the range evaluated, no substantial correlation
could be observed between the winding state and the cutting width of the tape-like multi-layer

film.

[0073]

We have explained the present invention based upon embodiment examples. These
embodiment examples are merely examples, and it should be understood by those skilled in the
art that various modifications are possible, and such modifications are within the scope of the

present invention.

Industrial Applicability of the Invention

[0074]

The winding method for a tape-like multi-layer film according to the present invention may
readily be applied to processing facilities having common specifications, and can particularly be
favorably used in cover tapes for carrier tapes and the like where the control of the winding

state with high precision is required.



could not be observed. In addition, within the range eval uated, no
substantial correlation could be observed between the w nding state and
the cutting wwdth of the tape-like multi-layer film [0073] W have
expl ai ned the present invention based upon enbodi ment exanpl es. These
enbodi ment exanpl es are nerely exanpl 4%, and it shoul d be understood by
those skilled in the art that various nodifications are possible, and such
nodi fications are within the scope of the present invention. Industrial
Applicabbk%ﬁ¥ of the Invention [0074] The wi nding nethod for a tape-like
mul ti-layer tilmaccording to the present invention may readily be applied
to processing facilities having common specifications, and can particularly
be f avoing VetthbA®r WY § ftap AR SmdIQlayeA Filnh, hata@P@Sd AR helnden hielhBd Wher e t he
control of the winding state w th high precision |?_re urred, 19 dains
[1] Met h&erdies 2 dPRdia Fuli-ggdilm Re w’aﬁtﬁg-%ey@ra Tepqrelyike wsrYBdS n bei ng
a met hod wirkding tehsish dighé tapafiRe inukidayed Fitnh isl caiteslled irl frdrdaree Withdidlgngtioble i n a

record-| i ke manner rein the wnding tension.gn the tape:-like

il 11 <1 agr i PR FoRRLaT e At M s A G o et Pk BB oz, 1 ke
mul ti - | ayed +0li0Papenmetacwoumdzr s délatiye sothe yalwrof e tersiopat Bostpd of wisdig. wound or
nore, and +0.10% per neter wound or less, relative to the value of the
tension at the start of w nding. [2£_The_nethod_for wi ndi ng a tape-like
nul ti -1 aj@r The mgthad &6 mandieg ¢ Bwedils wntt-layen flng aqcedingdd i Lichaecterired il dt h of
sai d t ap@uak ik GidiH bt datd BYElkefhil11dysr MM Afn FFMHRe, 27NSh BH AMBHr | €ss. [3] The
nmet hod for wnding a tape-like multi-layer filmaccording to claim1,
characterized in that the thickness of said tape-like multi-layer filmis
0. 03 MM @] Th¢ Rethad tbr vifdh@4 tdpe-sike mulillayih éilnredchiaithgf to klainh hadhagoaizedpe- | i ke
mul ti-layer.filmaccerdin o cl.aim ch erized i h aid

tape-|i kgha?rh tﬂfluC gsﬁé)?sac%tla%'litlkse %uig'éﬂygrrlﬁlir‘ésb@f%% Oémé)ger‘ Per™ é’%g{)ﬁg[ 5] A wound
article of tape-like nulti-layer film wound in a nmethod for winding a

tape-1ikey AL femb@¥R wifdihd LGEkEMultDaf iR A& ofingCth 31al1® 1, khdAeauaN irf-

that said tape-like multi-layer film is a cover tape for a carrier tape.

[5] A wound article of tape-like multi-layer film, wound in a method for winding a tape-like

multi-layer film recited in any one of claims 1 through 4.



