SPECI FI CATI ON W NDI NG STATE EVALUATI ON METHOD FOR TAPE FI LM AND W NDI NG
METHOD FOR TAPE FI LM TECHNI CAL FI ELD [ 0001] The present invention relates to
a wi nding state eval uation nethod, a wi nding nethod for tape filmin which
t he winding conditions are controlled based on the results of the

af orenenti oned eval uation nethod, and a tape filmwound using the

af orementi oned wi nding nethod. Exanples of tape filns include tape filmns
that are slit to a narrow width, HEWKQEK%“EQ er tape for carrier tape used
when transporting el ectronic conponents. BACKGROUND ART [ 0002] When
transporting chip-type electronic conponents such as IC s, carrier tape
formed by enbossi WINDING STAEREVAIAADIOMNMEVHOD FORTARICEHS at

standard intervals i %P@BWIR)’[HN@WT%@FO‘H‘?&W g \ghi p-type el ectronic

conponents into these recesses, the electronic conponents are seal ed by
heat-sealing the top surface of the carrier tape with a cover tape, then
they are wound onto cores for transport. [0003] The cover tape used for
sealing is nornall slit into the formof a narrowtape filmfroma w de
original roll [ ﬁé& CobiHdPonto a core to go to market. [0004] However, if
t he tape filn1|s poorly wound, then anbient tenperatures and hum dity

during fh@ Spo”at 191 ppgsen§ﬁn%r¢tg)% 80, tg%ﬁéﬁdihgﬁﬁt‘ré]%@aﬁua%n%%th% ﬁ%dﬁgf or med,

and in xt eme cases, resu in unwn I npossi bl e to°use.
[0005]P053|bIewd@deeSqmﬁmpmowhmmﬁdmeEng@mHmﬂes@eehmen@immmmMmheemmpe film

itself, such as the thickness of the tape filmbein neve (presence of
t hi ckness var f é??8H§Twnﬁﬁﬁ85?%5?8%EQWP$W“?ﬁéﬂﬁfﬁﬁ 8 %% such as having

i nappropri at eafofieh@bhed @likdiRgHe@bd.l MGahhies MWpdisngs REIOEESSe iRAAEHEXRMI es
of means for inproving the nethod of winding tape filminclude a
to a narrow width, such as a cover tape for carrier tape used when transporting

electronic components.

BACKGROUND ART

{0002} When transporting chip-type electronic components such as IC’s, carrier tape
formed by embossing plastic sheets to consecutively form recesses at standard intervals
is generally used. After inserting chip-type electronic components into these recesses,
the electronic components are sealed by heat-sealing the top surface of the carrier tape
with a cover tape, then they are wound onto cores for transport.

[0003] The cover tape used for sealing is normally slit into the form of a narrow tape
film from a wide original roll, then wound onto a core to go to market.

[0004] However, if the tape film is poorly wound, then ambient temperatures and
humidity during transportation or storage can cause the winding to become deformed,
and in extreme cases, result in unwinding, making it impossible to use.

[0005] Possible causes of poor windings include problems with the tape film itself,
such as the thickness of the tape film being uneven (presence of thickness variations),
and problems with the winding method such as having inappropriate tension settings
during the winding process.

{0006] Examples of means for improving the method of winding tape film include a

method wherein the rotational torque of the winding motor is made variable during the



met hod wherein the rotational torque of the winding notor is made variabl e
during the -2- process of winding the tape filmonto a core, so that it
can be continuously wound while changing the force of tension (Patent
Docurment 1), a nmethod of using a touch reller during the w nding process,
such as to nove the support portion of the touch roller in accordance with
the w ndi ng dianeter (Patent Docunent 2), and a nethod of using a press
rol I er duri ngProkes siividiling heranedys onig g cars, spéhat sntisicontiieopteysyrdeviisad when

begi nni ng the Hro e ess (Patent
Docunent 3 - Par el Pt r A0 B 0505 A ek P A AL P95

JP2005- 20630 1A4rﬁtgttﬁm®1nﬂ)mglpmﬂis Brh BR2 606 P2 SEPHA pbitSCloOBRE IO IIdHE

| NVENTI ON Proble e Solved by the Invention [00 t he

det er m nat i on?%f” 6\%8%2# hovinfios d%i}/‘te @a’fei“ G eRiA8 F‘]r’“ﬁHq\éﬁﬁ?\}%‘tﬁf‘d must
depend on i ndgfibii® dMBLIPES rhﬁr%eggo&& SENSOEMrEMAL BatshRNoadSMEN as by a

hi ghl y experi enced wor ker maki ng vi sual observations or by direct nanual

contact to fibaginrhe the windingfrredhe 2edigehsmdfoatesvioding precesaffetert Pasrmenind ont o
a core. [0008]Additionally, even when wound into a state judged to be free
of probl ens by visual observation and touch, there are cases in which the
tape fil m canrhecosainh@0se Jmmdz mwound during transportation or storage.

[ 0009] Therefore, there was a denmand for effective neans of objectively and
quantitativel Vﬁ’é?@f‘%ﬁ‘%t%g JW{?@? HEr%r not the winding state of a tape film

wound onto a gR&ERDLS.ERES, JWobhiowissdependi ng on subjective eval uations
based on vision and touch. [0010] The present invention was made in

consi deration of the above-descri bed
DISCLOSURE OF THE INVENTION

Problems to be Solved by the Invention

{0007] However, the determination of whether or not a tape film is appropriately
wound must depend on indefinite methods based on sensory evaluation, such as by a
highly experienced worker making visual observations or by direct manual contact to
find the state of the edge surfaces of the tape film wound onto a core.

[0008] Additionally, even when wound into a state judged to be free of problems by
visual observation and touch, there are cases in which the tape film can become loose
and unwound during transportation or storage.

[0009] Therefore, there was a demand for effective means of objectively and
quantitatively determining whether or not the winding state of a tape film wound onto a
core is good, without depending on subjective evaluations based on vision and touch.

[0010] The present invention was made in consideration of the above-described
circumstances, and offers a method of evaluating the winding state of a tape film
enabling the winding state of a tape film wound onto a core to be objectively and
precisely determined, a tape film winding method enabling deformations of the winding
state and unwinding to be prevented from occurring during transport and storage by
controlling the winding conditions based on evaluatjon results based on the
aforementioned evaluation method, and a tape film wound using the aforementioned
winding method.

Means for Solving the Problems



circunstances, and offers a nmethod of evaluating the winding state of a
tape filmenabling the winding state of a tape filmwound onto a core to be
objectively and precisely determ ned, a tape fil mw nding nethod enabling
def ormati ons of the winding state and unwi nding to be prevented from
occurring during transport and storage by controlling the w nding

condi tions based on evaluation results based on the aforenentioned

eval uatliogr] met hod, “sridealtragibsdi rasapdumdard singodecoafsshareeit i oned wi ndi ng
met hod. Means S iligent
research t owargc?% d§9rl%ed3)g§%2§e eQel?\%]%U?mor glsc %\Q;g?%]e?z% ?ebm% dét)etlglg{amqt he
present i nvenbm&tm SCIWETee\dndlh@itataﬁ g@bqi emtblewedde}t @hatanag ml&nsoﬁfc wehet her or
not the w ndi n ate good can be nade by ratl ul trasoni G haves
toward a tape' RBUH 6“6 ORISR, Ml r&‘fttﬁ“rpé‘é‘ ?Iéﬁthﬁg?é?flfé Pt ithfe axi s
of rotation otor& h@ce@m @he eRLRH VL Behshitedrefibas LiRtkbY LedmdRS e bedaigves to

t hereby determ ne the attenuatl on rate of ultrasonic waves due to the tape
film and analayedfmgraserac Wivss weﬁet’fhedwedﬂmm@ aptlyerade dohibpaerecfitie t he t ape
film [0012] Tq%nuan rgt tplggi% invention offers a nethod of eval uating

t he wi ndi ng s?ate ape mwound onto a core, the nethod being

char actfeeizzed by ccrmiptm; Slidgesantshepti@f ofgenanahog eulltatiag ariveintiay &stebowar d
the tape film in a direction parallel to an axis of rotatjon of the core,

and recei vi ng? PREIFRT PG VP 17°7¢ iRt s sviBRraLeriZe P e dY iving 8 *5P Pht e of

attenuati on Oferehindilia @3RN GeVBUES thdkabd¥@nt AR&Ifeld AN t8 215 5840 OF
evaluating the winding state of the tape filmbased on the distribution of

the rate of atataienaf iherorgand Fféelvlasé‘efr?@qqﬁed PO@%T\A@@O\@M?%@ detsrmine 8 ratet hod of
eval vati ng t hgfa xQudaI n ofStPu.?‘u g‘as%f 1c akfgspgtkfe fihﬁ and% ?%?ev@i{ugtug ?bj ectivel y

and quantitatrvely ng state a tape
filmwound ont/vmdaqgcs@rteeoﬂt& tgpmfdm bm;etdhmulhe dﬁﬂandmmgthematé dattsensesinofie Vi Si on
or touch. [0014] Additionally, by controlling the wi nding conditions based
on the obtai nB8° &Vl uation results, a nethod of wi ndi ng a tape film

provi dipgisp good wiAdiAgess @ts@nm cﬁe&aﬁ%n%memlﬁ\dlﬁgst&egp@@pé’\hlﬁdlt@ state
can be offer ed. Effects of the I nvention 015] The present invention

enabl es a hi ghtsyiblsteeti @évﬁihéhddbjaé@?‘il‘vé’ @éﬁf@m@l“ﬁﬁthﬁmf ngf thamdndies stde ofnot  t he
wi ndi ng st gt g? &%Ef’hnﬁ @78 i drdkdT) QU0 o%‘kﬂhé\ﬁ%@ e%dl A A S Qngl 'y, since

the result eeva uat1 on net can tootlmzet e w ndi ng
condi tions, theci.nvention also offers a rrethod of W|nd| ng a tape filmwth

a good [\(I)V(iHQ]di ng st atAedd?'tpoglal?y, Igya o?\trfolthgglhvemw;[nbdlrafg gongglorvl\g br!agédn o% tﬁé gl;[taeihed
evaluation results, a method of winding a tape film providing a good winding state and
a tape film with a good winding state can be offered.
Effects of the Invention

{0015] The present invention enables a highly precise and objective determination of

whether or not the winding state of a tape film wound onto a core is good. Additionally,
since the results of the evaluation method can be used to optimize the winding
conditions, the invention also offers a method of winding a tape film with a good

winding state and a tape film with a good winding state.

BRIEF DESCRIPTION OF THE DRAWINGS
{0016] [Fig. 1] A schematic view of a measuring method of an ultrasonic flaw detecting device
as described by the present invention.

{Fig.2] A schematic view of a method of deriving a rate of attenuation of an ultrasonic



BRI EF DESCRI PTI ON OF THE DRAW NGS [0016][Fig. 1] A schematic view of a
nmeasuring method of an ultrasonic flaw detecting device as described by the
present invention. [Fig. 2] A schematic view of a nmethod of deriving a rate
of attenuation of an ultrasonic -4- 4 wave from nmeasurenents.

[0017] 1core 2tape film 3water 4neasuring water tank 5probe 6ultrasonic flaw
detecting device 7conputer 8ultrasonic attenuation rate neasuring system
10radi us of t 4P¥ I praEvieadiSs of core 12eval uation range

[0017] 1 core
2 tape film
3 water
4 measuring water tank
5 probe
6 ultrasonic flaw detecting device
7 computer
8 ultrasonic attenuation rate measuring system
10 radius of tape film
11 radius of core
12 evaluation range

BEST MODES FOR CARRYING OUT THE INVENTION

[0018] Herebelow, an embodiment of the present invention will be explained using the
drawings. In all of the drawings, the same structural elements will be assigned the
same reference numbers, and their explanations will be omitted.

[0019]  <Summary of Method of Evaluating Winding State of Tape film>

Fig. 1is a conceptual diagram explaining the method of evaluating the winding
state of the tape film of the present embodiment.

The method of evaluating the winding state of a tape film according to the
present embodiment, as shown in Fig. 1, is performed by immersing a tape film 2 wound
onto a core 1 in a measuring water tank 4 filled with water 3, and using an ultrasonic
attenuation rate measuring system 8 comprising an ultrasonic probe 5, an ultrasonic flaw
detecting device 6 connected to the ultrasonic probe 5, and a computer 7 for processing
and displaying position data of the ultrasonic probe 5 and ultrasonic attenuation rate
data outputted by the ultrasonic flaw detecting device 6.

[0020] <Tape film>

The tape film 2 is formed by molding a resin generally used for industrial
purposes into a thin film and slitting to a narrow width. Examples of such resins
include polyesters such as polyethylene terephthalate (PET), polyethylene naphthalate
(PEN), and mixtures of polyethylene terephthalate and polyethylene naphthalate,



BEST MODES FOR CARRYI NG QUT THE | NVENTI ON [ 00181Her ebel ow, an enbodi nent of
the present invention wll be explained using the drawings. In all of the
drawi ngs, the sane structural elements will be assigned the sane reference
nunbers, and their explanations will be gmtted. [0019] <Summary of Met hod
of Evaluating Wnding State of Tape fil np Fig. 1 is a conceptual

di agram expl ai ni ng the net hod of evaluating the wi nding state of the tape
filmof the prReSEfNEHHYHRBHEoPYlene and polyetiylepaprbyyingt chEwige trst s ARy t he

wi ndi ng state ®of.@ tape filmaccording to the present enbodi nent, as shown
in Fig. 1, is performed by imersing a tape film2 wound onto a core 1 in a
measur i f§2Uat er t ankhegapd filingdnayi el fiaesinge lagm dirusira gorappsed ¢fiti@soni ¢
attenuation rate asuring system8 conprising ap ultrasonic probe 5, an

ul t rasoni c flaa\t/bi/OV g% ec Félrdeg‘a’e%iaé@“(g?%‘%%heﬁ Seta“:?‘ée {éﬁ%e%lm‘fsé{’s%lﬁ‘? c probe 5, and
a conputer 7 fasrepéroopssilngs antsaie phayhigaPosintiaiytataedhgldasul trasonic
probe 5 and ultrasonic attenuation rate data outputted by the ultrasonic
f1aw det ect i ngoHE0IeE &f Gl e T L TaAPESsiRg qrfpxtures thereofprto pugha splispate2 i s f or med
by mol digagia resin ganeh@klidnbSSAink pe HRIYRLL! A RYPISER | i1h0uA bb F'tl nfilm
and slitting to a narrow wi dth. Exanples of such resrns include polyesters
such as pol yeti¢apl ERenth ereghtdsal aire peRER)Y, 0. pohyetdsy laeheoregpéfehbly atoe ( PEN) ,
and m xtures of polyethyl.ene terephthal ate and pol yet hyl ene napht hal at e,
-5- pol yol efins"'s trjlée 3 aé%% nﬁsﬁroo%ty%gnggﬁa%’a ‘Sppé%églﬁ%%/céﬁsé,th‘bB‘FWil §F chloride
resins and st yikeReorf®sblasuch[adB2d ledh; tbaper inbivZdims the rAmbichiaabresi Ngl e

| ayer structure conposed of the above-described resin, or a filmof

mul ti-1ayer stof WOEUPHIREGIEY BRP A8 2AYM hecurstte Rriterseer hpndrthgs a
substrate, thepclRmRalid d hAALArALING R8I AG dAYRAR, CRTMOARHOf
olefin resins, styrene resins or mxtures thereof onto sugh a substrate.

[ 0022] Whi | e t Hee miiprippbesorsf the tape film2 is not particularly linited,
it shou e at |east.0.,03. nd. at .. t 2 __preferably 0.1 mmor |ess,
and nor Log‘?bgnt'?ef er abl y%fleb%‘e %ﬂg}o Mo 8 ?ﬁ%‘o?ﬁin&%?écsupaél?' hgf‘te?égsg?“lé.gﬁr?mﬁ% i's
pref er abl e bedausleast hing dfEkesoit5o hes prdféckey Yo haroridsouhhewstacthoas t ape
tearing to occur, when winding a tape film2 onto a core 1 or when pulling
out the tape PrYFHRDYPFYisast MbTimetet ks ldslypranytinding RLAHr duirg FarrRhess of

the tape fil mo_gs@xt&gé!l drlife GherMRS4, t1ée W &EheQQ&Qilxqu shandbi agandddy.yi ew of
the major applications. [0023]Wile the wwdth of the tape film2 1Is not

particul arly lepsgiof eadling dghgusdangeneien] df yheppmjatepplesasgensl nm and at nost 50
Py efigtgbly 10 TR @F b GRfioa tS M ARD LS00 £ Bl 81801 X B dlydeast 1 mm
to make 1t less likely for uma nding to sectr-dirithg treansport &t or age.
On the ot her [i&ndetwedrea ivelthadefandl Reupap Blalié is BribRHeulsE bhethdvermoalks | ess for
ease of handling during use and in_view of the major applications.
notlimited theteto, and various slitting methods can be used.
[0025] <Core>
As the core 1, it is suitable to use one composed of a paper material or plastic
material. A plastic material is preferably used for the ability to withstand stress exerted
on the core 1 when winding the tape film 2. Additionally, a resin incorporating glass
fibers may be used as the material for the purpose of improving the strength of the core
1.
[0026]  <Ultrasonic Attenuation Rate Measuring System>
The ultrasonic attenuation rate measuring system 8 may be any system that is
normally used in non-destructive inspection, and is not limited to the system shown in

the present embodiment.

[0027] The ultrasonic attenuation rate measuring system 8 shown in Fig. 1 comprises



[ 0024] As for the method of slitting the tape film2, a shear cutting nethod
of slitting a filmbetween a | ower bl ade and an upper blade is suitable for
use, but the invention is not limted thereto, and various slitting nethods
can be used. [0025] <Core> As the core 1, it is suitable to use one
conposed of a paper material or plastic material. A plastic material is
preferably used for the ability to withstand stress exerted on the core 1
when wi ndi ng ¥h&resapie Prabp paap ultrgeniic flayhedtdcyng device icenriepfedioplor altiasrgicgl ass
fibers may be " ' he purpose of inproving the
strength of t%lg§§%?§§¥.o S(F)Egté?@@%ﬁ%@%ﬁi{oc At tenuation Rate Measuring
Systene The Tu¢ tirragoitiageratatienginha@mringtsesiame asiuminig Figystsem 8 may be

any systemthat .is pnormally used in non-destructive inspection, and is not
limted to t hsén%%igﬁog?ﬁ“gfﬁ%% W%H%%%“%?%g%erﬁgeé%@ﬂ?lﬁéﬁ‘?c PRBEZTT THEVER t r asoni ¢
attenuati on ratetdRASMbiNGuISHS I BMpSesSH @WBA IR nkyGise Aot%g%rsin%ﬁﬁoroﬁefs' an
ultrasonic probe 5 an ultrasonic flaw detecting devicé 6 connected to this
ul trasoni ¢ propeosbutghel vepivpumernod inconeiedresdnic palsestage separately gerfdnged
ultrasonic at LOon i S em .8 sho i - . IS a

si ngl e- pr obe ;Irrrlgtq ﬁ%{y&?n Im%g?fgg?%%’gff} gbepr¥% (édr’n%‘%gefe?l l\rl,%rggecg?'??gé%én?rca pul ses
and recei ves pudelt@oinsichian thethsbmbcbqpubées. The present invention nay use not
only a (zd ggl e- probi r’rqt hod. but al so a two-probe nmethod in which ultrasonic
pul ses (AP separ at &1 gRRBIc AT EYAA et g Y5 £ FReveEde Eisok maket #is- pr obe
met hod, ei t hedt aavaRuhisRelsh R e@Ri¥BLARM iR WhRh RYAS et ARSALS S i ABL hod may
be used. [0028] The ultrasonic attenuation rate nmeasuring system 8 shown in
Fig. 1 makes figkepyorsiibg dirasomeaitgiugrorf pigwedatroesysn frettommdn Fig- Wwhi ch a
sarrpl e1s1 _mmgégxgs %Qu%@g flic a%fen&a@i'gg ¥art1eefg i‘r@l%egs%ige;[ tge Mlmt ia%%@rg fiﬁ’i%t gnuat | O.n
rate measuring system 8 shown in Fig. T measures the ul'trasonic attenuation
rate by i mrermseangirg wagearkid ganrating wailessoBic st tongrdathaRas filid Ngaatedr t ank
4, generati ng_ an ul trasoni.c. gg{se toglard t he ta‘gg film2 inrersed in the
wat er and rec8iViHE ERE FEY e Feat WaY 82V bTnRe AT RgPe> prisls B weistde from
wat er 3, the ediemdnd dilliﬁ@%ehﬁ@su’ﬂﬁ?%fei Rk %?Be&@ﬁkse@um isbx%rrﬁ‘alg'r ease such
as is normally used in ultrasonic flaw detection. [0029] The probée 5

gener at es an 4itd nadienspc P detettignar d the tape film 2 which is the sanple,
in a di tion par t i ' [ xis .of the core
1, and@g%ei ves thgkérrg%?eef%eg%gtﬁ %é lgg%gr?lgg "8{6? goe. ri@%g%pe? E%& Vev>i2<'ll|5!r1 Essj on

"paral |l el " r ehepl, ihe daediion eetildmo the dghtiyn piahatokagbndl @xit bigha@xorsi, efd r ot at i on,
and there is no. net%d fﬂort(jtl to be Eerf ctl gar allel. 'l'h,,er fore,

measur enent s "are posEl B AF OGRS THE> BiiicsRr e PRI ERFI 82 within the
range of an amgl®nebughiclardRl o K8fs oBRRdbn LA tiWkd B nb 886t thBe Egg’ec@}xi s of
rotation. The position of the probe 5 can be controlled by the ultrasonic
flaw det ect i mgrelelyi Eergorsrmeerersnipare@pssiple airnsrh Eepube isi onemplsr mat i on of
the pr Ob_e 5 Q@Hur@tlhg\@ﬁ epleansaﬁ Qopﬁcﬁnﬂﬁorﬁ&%éﬂt% °zvith[rgs%§c(21<;rtlﬁg axcfsoor}t rol of the
ul trasoni c pul ses genérated by t he probe 5 andothe processing of the

recei ved ul t regiom. c Thupston af e pebt drangd chytrdilaé bythe niisesiictldt darecdet ect i ng
device 6. The ultrasonic flaw detecting device 6 conputes the ultrasonic
attenuation %§¥[ée ‘ér;ﬂgee‘iﬁ’mé’ﬁtefwe” Ittﬂerpé’?(t}g’i‘ K‘?Qﬂﬁ‘laté%‘ ﬁé‘?&&?e&f&b?wﬁﬁe}bem obe 5
and the ul tr asenhehddhpater gcei ved by the probe 5, and sends the conputation
result[sOO?'EO(]) the conputer 7

e control of the ultrasonic pulses generated by the probe 5 and the processing
of the received ultrasonic pulses are performed by the ultrasonic flaw detecting device 6.
The ultrasonic flaw detecting device 6 computes the ultrasonic attenuation rate based on
the ultrasonic pulse generated by the probe 5 and the ultrasonic pulse received by the
probe 5, and sends the computation results to the computer 7.

[0031] The computer 7 processes the position information of the probe 5 in association

with the ultrasonic attenuation rate data received from the ultrasonic flaw detecting



[ 0031] The conputer 7 processes the position information of the probes in
association with the ultrasonic attenuation rate data received fromthe
ultrasonic flaw detecting -7- device 6, and displays the distribution of
the ultrasonic attenuation rate on the tape film2. [0032] < Measuring
Met hod of U trasonic Attenuation Rate > The met hod of neasuring the
ultrasonic attenuation rate of the tape film2 wound onto the core 1 may be
any gener al | ydaged: et digdrys digdistébusien ofghag tirasensritgnupiior ee@n thadere filg
measuring method using the ultrasonic attenuation rate nmeasuring system 8
shown in Fig. 1 shall be explained. [0033] The neasuring water tank 4 is
filled Wi watersBing MegrdtohBlttagpée AttdnmtRnihiech is the sanple is conpletely
i mersed in the neasuri ter tank 4. Since any air left in the boundary
betweon the tape 1 TR VRHAT PRERE CF 50T GORUP A HE<w N Johoul d. be
conpl etely remmvedontd 8034E Theyheastsasemt ul i dntiiasepitaddtyanuati on
rate is performed by generating an ultrasonic pulse fromthe probe 5 toward
the tape fil m2rephnessuiias pelipdusie e dtrewnis atteqnugtian gieeesysn spatall el to the
axi s of rotation of rlLhesGRbEebiaidfleN receiving the reflected wave at the
probe 5. [0035 The u{gtrsasonl %’Jpaiatlteehuati on rate is conputed based on the
di f f er ef9638] bet ween Thhaeehntrigp Siatey taok 4 tshidledj@itb matee d, tidrtthaspnfilo uthisteisand t he
intensity of the received ullt.rasonidc tgul se, maki ngt usg %f the fact that the
ul trasonic puf@éf%m 8&6???5&%‘?“?%3@ Bt Bg‘eﬁsuﬁﬁ$watﬁ a_lf ‘et 8 Fyhioust i ¢
attenuation pefetbb@isry Berb e usanR Amhape el a2, will gieedd hdisedbghoti@ Hehe
presence of air trapped during the w nding process. [0036] Since the rate of
attenuati on wmrlgeliesagvey- vary depending on the distance fromthe core 1,
in a copgontric di %Ekf&%iré?ﬁ‘e%ﬂ E0EGof D8] Sieks p !éo[‘ﬂ#{ §§@Qi ng the
pr obe S[I@I I Qearl y inonly a radi af\ lélli rection of t’%ee t%penﬁl %nto udy the
| ocal ultrasoamm gltrajohepust from thaprebah ©ivaidohk fapafilbohdhich Greund dntb g cpessi bl e
to make roughl .he same eval uatijo . when the tape film2 i asured
over i ts ant P RS Porler s hRERCT Rtis kR e HrPeaebn rat o
needs to be quikeddiyhedashedasily measured, it is sufficient to neasure the
tape film2 in only a radial direction. However, since there are anonal ous
cases of0%Pbcal i zed T&FpIfFERREtSIuAtPn FXe i Fam@ahbbased on e differenes bsisme s over
the entirety gfietie,tanRenlhlelu A0 MBASHE Geliliendl St hb AUt QnugRRditi on of
the ultrasonic attenuation rate over the entire range of the tape film2 in
order to makepare aekiug ateof gwvecthadtal ba ultfasdritepubien gemrgitesitattie: prpi@C3vililext , t he
computer 7 prQeessedyt . RSkt Qo M5 IR 500 S LB AR 228 8u] M o e

presence of air trapped during the winding process.

[0036] Since the rate of attenuation will generally vary depending on the distance from

the core 1, in a concentric distribution centered at the core 1, by simply scanning the

probe 5 linearly in only a radial direction of the tape film 2 to study the local ultrasonic

attenuation rate distribution conditions, it is possible to make roughly the same

evaluation as when the tape film 2 is measured over its entire range. Therefore, when

the ultrasonic attenuation rate needs to be quickly and easily measured, it is sufficient to

measure the tape film 2 in only a radial direction. However, since there are anomalous

cases of localized air pockets, it is preferable to scan the probe 5 over the entirety of the

tape film 2 and measure the distribution condition of the ultrasonic attenuation rate over

the entire range of the tape film 2 in order to make an accurate evaluation of the winding

state.

[0037] Next, the computer 7 processes the position information of the probe 5 in



-8- association with the ultrasonic attenuation rate data at that position,
and di splays the ultrasonic attenuation rate distribution of the tape film
2. [0038] <Tape filmWnding State Eval uati ng Met hod> The net hod of
evaluating the winding state of the tape,filmis performed, for exanple, as
shown in Fig. 2. [0039]Fig. 2(A) shows the distribution of the ultrasonic
attenuation rate over the entire range of the tape film2 wound onto the
core 1. In thh%oqthﬁaw'r‘rtghetdﬁeasgd\it rtemonion rat tienaghitonsifiat end Ssmiwitlbed i nt o
the five stages of . 1) le % 2 at.er.,than or equal to 10% and

| ess than SO‘Vul%’ﬁﬁomcr EE ua?o?ﬁanc{]%rrlbuéloﬁﬁ?th? §B&\ and | ess than 50% 4)

gr eat er[otdsan mapeqma‘i/wl{d&g@%mdmhﬁ@Memh&n 70% and 5) greater than or
equal to 70% so as to enable the distribution of the ultrasonic
attenuation rate tdhpaelicdgasriraigedipeirdirpigtenfthedansdile isrefenuest fon rate

di stribution gap he./mEe, Rgehsely grasped by making the width of each

di vi si on narrowef as needed.” Additionall y, it is also preferable to add

col or gPedations, [ e@ stww@rthecbmxbmorlbfth!esltta@onmf@nmahen e dvat themntirp t he

ul trasonic attenu?aft etgpferrfqr eas vi si bl e g h own in this draw ng,

the ul trasoni ¢ &t r"écf”é‘dl‘)}s(tot Vpicgal ‘B%I kéeclJ R ntrically

about the cor gtchuatlddWaY @rdiviliBhs taf RrekAES oea)s@;s tHaH 199,26 BrehtoCidhn &CGQUAtL I C
attenuation portions, in other words, |ocal air pockets, are formed

regardl ess of N A i e ndl Errapdhangy egpal @&awayd Isecth $0g MireRiTng
anomal i es cangfg.f auad, by, aRALY#AG0d ha%d% %&MabcH&rl &%q@aﬁ t(%% Yy Lrasonic

attenuation rate over the entire range of "the tape film 2. [0041] Fig. 2(B)
i s a graph shewbkghahgriditonof tbauit@mrmat@h@hghtattfa@(bmv@uzaltytgeermai| Gherate with

e o ot e R R S i b a RTM ) ena) g e vat fon
range 12) of he di's e’ cor

repr esent ed detlh‘IBfeﬁE}QﬁQlEfE)hQﬂ”r((V% ashhdeBed. e&aeﬁ{bmtlg ltltaelsd) pRgtdiab e radi us
11 of the core 1 subtracted fromthe radius 10 of the tape film2 wound
onto the cor eclor FPOUT PRS0 IHT e i Mekephorrighin lgﬁtew“aasso'aﬁw ndi ng of

the tape filmg, | sidhake LRy aLis@ exhibiting a certain ultrasonic
attenuation rate is not |large enough to reach the proportion that nust be

cover ed094f] t he r adi/alshdin wchis drrwifg, tralttapec ftehmtRn rfthe tm@ﬁ& Aistribntednt i on

i s based on the dISC r hat ing problens such wi ndi ng. wi Il not
occur if the uﬂnferngécgn aeb"y‘%tﬁ“%ﬁod% gﬂo r%f NS A5G SRT BY Whl%iq\r)lg?al ar %nge of at
| east 50% of &ithaudtengbhioad, it ds}aerrvadw&)céllm@txneheareQ:rnae&regubteﬁsaﬁu&d fromthe
radius 10 of the tape film2 -9- wound onto the core 1. However, since the

wi ndi ng st at e"insingipeditiong bYHh FSHYSFITERS BindHIREneTBies & RedPdtYons of t he

tape film2, the, S?W@dxé&ﬂi;&%n%h@\k‘ LR8BS RIAR % PRe HRY e @Rki@SarRE AR
[ 0043] <Tape fil m Wndi ng Met hod>
tape film 2.

[0041] Fig. 2(B) is a graph showing the distribution of the ultrasonic attenuation rate
with respect to the distance from the core 1 in a radial direction (evaluation range 12) of
the tape film 2. Here, the distance from the core 1 is represented by the proportion (%)
with respect to the length of the radius 11 of the core 1 subtracted from the radius 10 of
the tape film 2 wound onto the core 1.

[0042] One cause of winding problems such as unwinding of the tape film 2 is that the
area exhibiting a certain ultrasonic attenuation rate is not large enough to reach the
proportion that must be covered in the radial direction of the tape film 2. The present
invention is based on the discovery that winding problems such as unwinding will not
occur if the ultrasonic attenuation rate is 30% or less over a range of at least 50% of the

length of the radius 11 of the core 1 subtracted from the radius 10 of the tape film 2



A method of winding a tape filmthat does not cause w nding problens such
as unwi nding can be offered by adjusting the various w nding conditions
based on the results of the above-descri bed eval uation of the wi nding state
of the tape film [0044] A typical exanplg of a wi nding condition that

shoul d be considered is the winding tension applied to the tape filmduring
the wi nding process. Additionally, in winding formats wherein a tape film?2
is pressed agadundtontohike orle MHobyves strotith windihgstateis affecesidyrtehipertatidnhe
pressure applied by the.tape film uld al so bhe consi dered. [0045]As for
t he met hod ofan\%vis%‘%/gﬁémﬁﬁé) n? %fptée T %‘n@%ﬁtagovteﬁ%m%%roé dl‘freflﬁlag 15;%%%V[58<g%5abl e of
si mul t aneousl|needddndi Ng tape filnms 2 sinultaneously slit into a plurality of
ri bbons onto a plurality of winding shafts bearing cores 1 is preferable.

I n thi $9%dr netlePatie WirA@BAtsHaft s shoul d be friction-controlled so as to
enabl e the W nd' ngAtlmdQ{f]wqmii Qpetf@rpxeth;tldlo&]r%t agseh%nﬁﬁgﬁﬁﬁﬁeﬁls)é,u&%@t roll f)d.
[ 0046] The winding tension is set so as to be able to achieve an ultrasonic
attenuati on ratvendngstanibbofi¢retbyi asjushingthe wirivgis minddrgolohdensdaesh casheunwi ndi ng
of the tape film2 wll not occur, in consideration of the results of

eval uati on ofre?urllté()fv\tn%la |°rvleg'8%sf1§:fee.ev yaﬁlo%ﬁﬂ?;e/,w”f ‘é‘%%ﬁ?enﬁ? g *%EHE on is set so
that theyl trasoni g talitaeoUpledNa vtldnd ®nddln Mt 688 bOVEEidarei aNGE Of at

| east 50% of the length of the radius 11 of the core 1 subtracted fromthe
radi us 10 of YRE&NgfHeior PRk aibtitEe Bt JuigdheBinding praceed 7 drhieenaibndi ng

condi tions Win@ﬁg?(ﬁ%a!s%h@ﬁ}ﬁ W&QM’P%@J@QE diddt Be @a@@g{}ayo%EIYioﬂgr At a
constant gradient fromthe beginning of the %\n nding, or’ in a nmanner

appropri at el yresdpaiist €¢ pdependppigd bnthetapeilm dishgyld dehi hesonsiderddong as it is
capabl achieving,an ul tr ni.c,.attenuatjon rate distrjibution in_which
o ha ndBobt e sagi e REREPIE R r CHEFTO2elP b O6Ta] e ERGRER y 1
the tape fil mirduliaSeqcgsERdn@gGE As 2tsheuitas/isl shyin@ aphesisy 6okdbehs Gfo 4 he |i ke
when winding the tape film2 onto the core 1, the Pr_essure shoul d be set so
as 10 be. abl @GIHENN BEEAHHoETIERice | Strveiraslei O FHioBNSH &L WIMBINGi on whi ch

Wi [l not resuhledsRoW BAi-RGorREARbRIE. S46RnaTe 4B WM NG R Nt @Refi I m 2,
in consideration of the evaluation results of the wnding state. Typically,

the pressure Z4tgbgepagslytdentoliethe ul trasonic attenuation rate is 30%or |ess
L N A
[ 0049] The pr estsdrsaitandintWonswiiyg Pebsels suth BMywirRIREN thewhetinan Wim a manner
not occur, in consideration of the results of evaluation of the winding state. Typically,
the winding tension is set so that the ultrasonic attenuation rate is 30% or less over a
range of at least 50% of the length of the radius 11 of the core 1 subtracted from the
radius 10 of the tape film 2 wound onto the core 1.
[0047] The winding conditions may be set in any manner, whether in a manner
varying at a constant gradient from the beginning of the winding, or in a manner
appropriately adjusted depending on the winding radius, as long as it is capable of
achieving an ultrasonic attenuation rate distribution in which winding problems such as
unwinding will not occur.
[0048] Additionally, if the tape film 2 is pressed against the core 1 by a press roller or
the like when winding the tape film 2 onto the core 1, the pressure should be set so as to
be able to achieve an ultrasonic attenuation rate distribution which will not result in

winding problems such as unwinding of the tape film 2, in consideration of the

evaluation results of the winding state. Typically, the pressure is set so that the



wherein the pressure is kept constant fromthe beginning of the w nding, or
in a manner appropriately adjusted depending on the w nding radius, as |ong
as it is capable of achieving an ultrasonic attenuation rate distribution
in which wi nding problens such as unwi ndj,ng will not occur.

[ 0050] <Functions and Effects> Her ebel ow, the functions and effects
of the nmethod of evaluating the winding state of the tape filmof the
present enbodiermigitiehuahen exepb dl%nerdesard arre’fgepfeqh@estﬁ@/olﬁf e lehgthdthEi g. 2.

| 00541 The et Defld1 (FuaLue! LA L0600 00, Skl 6. 0h. Ml 208,14 L aecor di g
to the presenf enbodi nent - ¢ rises a era Pt dsoni‘c waves
toward a tapecdthm in a dlrectlon paraIIeI to an axi s of rotation of the
core, and receiving the reflected or transmtted waves, to determne a rate
of atteffliiion of tHEPASTFELBRATENAVES SN e 4k "PENFhiD 2 MeAME a st ep of
eval uating th%h!‘ﬂeﬁh%@ﬁeéhétlseke%ﬁcohE}Qnttﬂ%PfﬁthE bégrﬂn%n %qv Ichﬂn% heirdl RidkPut i on
of the rate of attenuation in the tape f o this structure,
it is possibl eprropraileed lllsveeil#Pd@tl@rqmthfewmldmgaamamlmfga@dm@m&éqf of whet her or
dependi ng on TRe e BiSalies s TRt R s R Fn S B e "
attenuation raheindingtwill Bettok@n 1s preferably a distribution | n the radi al
direction of the tape film2 wound onto the core. [0054]In this case, since
t he ul tiP%9bni eFuarieyiast F&atstate i s distributed roughly concentrically about
the core 1, an evalyald-Qn, feHUGP; %s%g&'bf‘(e%!s%ﬂﬁxemth%@%i&Qlu%@gﬁ%@r% over
the entire range of the tape film2 can be achieved by sinply studying the
di stri bution eghtepohée tdpe fils offheprateneemiadingmt Wit le ekplmeed With rafertrive ta laglilal
direction of t t pe film2, thus enabling quick and conveni ent

eval uati on. ddltlonally, a method of wnding a tape film2 with the
wi ndi nqondl t i ons Wemtetdhlbeé ahasetne widdieg; slta&étbﬂatt:ﬁae@iﬂmb&ﬁrc&ﬁi@ﬂolﬂl&ti on by the
above eval uati on nmethod can be achieved. In particular, is preferable to

control the wPKEhE EASHAEY FORRIseT? tiemaet BB IO WSt AT PERI, 6 | S

30% or | ess oyefdiRchaNgl @lftoaxtmh@&%taé&%f% cmeanh%kgmgqﬁe feh&tedRdi Us 11 of
the core 1 subtracted fromthe radius 10 of the tape film 2 wound onto the

core 1. [ 0056 Acouitadiwryes t» debirmingjapelie ntptisptdtiod of ttlhelttla@pe: wavknmnZhegare be

wound in suc hﬁ@‘n 2; and a step of evaluating the winding state of the tape film 2 based on the

distribution of the rate of attenuation in the tape film 2.

[06052] Due to this structure, it is possible to objectively determine, in a quantified
manner, whether or not the winding state of a tape film 2 wound onto a core is good,
without depending on the senses of vision or touch.

[0053] Additionally, the attenuation rate distribution is preferably a distribution in the
radial direction of the tape film 2 wound onto the core.

[0054] In this case, since the ultrasonic attenuation rate is distributed roughly
concentrically about the core 1, an evaluation roughly equivalent to making
measurements over the entire range of the tape film 2 can be achieved by simply
studying the distribution of the ultrasonic attenuation rate linearly in the radial direction
of the tape film 2, thus enabling quick and convenient evaluation.

{0055] Additionally, a method of winding a tape film 2 with the winding conditions
controlled based on the results of the evaluation by the above evaluation method can be
achieved. In particular, it is preferable to control the winding conditions so that the

ultrasonic attenuation rate is 30% or less over a range of at least 50% of the length of the



manner that w nding anonalies such as unw nding during transport and
storage will not occur. [0057]Additionally, the tape film 2 should have a
width of at least 1 mmand at nost 50 nm In this case, trouble such as
tape tearing is not likely to occur, and,the tape filmis easy to handle.
[0058] Furthernore, it is preferable for the thickness of the tape film2 to
be at least 0.03 mmand at nost 2 nm In this case, unwnding is
not |ikely torﬁé@sulrl oflile revg ! sybamspbirerathegadioy 10gf WA@@,filraﬁdvovh@OIttaﬁ@ filmis
easy to handl 3 [[0059] Addi tional Iy, the winding nmethod can be particularly
favorably use fl the tape film2 is a nmulti-layer film In

gener al joosaul ti -I ay efccbidinggo aliewihompgredtty, tseqpefi Blahye hamdhiatsiag: pl ur al
kinds of resin films, so it is difficult to make the thickness of the film
uni f orm and alr‘fa“’b‘ifélkaéf%“dt”ﬁaatno%fﬁléests‘h%‘ 28 HDWBIER dHHW ARyt YR v reE Tiilke are
nore likely tooageyr than in filns with a single-layer structure. According
to this winding nethod, even a nmulti-layer filmthat has m nor variations
in thickhgss and i sAddisaejy ﬂblt@etfkbnwismlﬁgavahmrtbé@ legair} riye anetraesii t hout
resultlnglnpoble such as ., unw,ndin ua ng. and. pr |y

eval uati ng theBrsnt at gs%lsc\ﬁentr bH—; U tt?arX%g nﬁghke%yl bR and‘g 20 %%ﬁdl tions
based on the ngsstbsaefet he eval uatl ons. [0060] Addl ti onal ly, as the
rmltl-lager fil mtpre tape film2, a cover tape for carrier tape can be
especi al'P3?l be used. Furthermore, itjgpreietapls fer thy @rsé%%% orthetaps filay2 to Spat leesi) e
render ed unusabl, e,y WsdhRg anomal i es such as unw ndi ng, such probl ens can
be prevented by using the above-descri bed w ndi ng net hod.

[0061] Addi ti onal | y, Inthiecaspundindayges fdt likele recbe dhaniralspytatigedr g@age r esul t

of the above-des ﬁ\gltabeglr}‘%%g f|¥1 M ndi ng et hod. Wth this tape
film the raté o Ccurt ence "W ndi ng anomal i es such as unw ndi ng during
transpopo®) i on and sddti@gRy, i witding (@062 FANtelpartrabog fareabls uedd if thetape esent

i nvention have been descri bed above with

tilm 2 is a multi-layer film.

In general, multi-layer films are formed by sequentially laminating plural kinds
of resin films, so it is difficult to make the thickness of the film uniform and air pockets
that are the cause of unwinding and the like are more likely to occur than in films with a
single-layer structure. According to this winding method, even a multi-layer film that
has minor variations in thickness and is susceptible to winding anomalies can be wound
without resulting in problems such as unwinding, by quantifying and precisely
evaluating the state of winding, and setting the optimum winding conditions based on
the results of the evaluations.

{0060] Additionally, as the multi-layer film type tape film 2, a cover tape for carrier
tape can be especially be used. '

While cover tapes for carrier tape can be rendered unusable by winding
anomalies such as unwinding, such problems can be prevented by using the
above-described winding method.

[0061] Additionally, the wound tape film can be favorably used as a result of the
above-described tape film winding method.

With this tape film, the rate of occurrence of winding anomalies such as
unwinding during transportation and storage is low.

[0062] While embodiments of the present invention have been described above with



-12- reference to the drawi ngs, these are sinply exanples of the present

i nvention, and various structures aside fromthe above are possible.

[ 0063] For exanple, while the above-described enbodi nents use a

wat er -i mrersion type flaw detecting nmethgd using a single probe, a

t wo- probe nethod in which ultrasonic pul ses are separately generated and
recei ved can al so be used, and a direct contact nethod in which the sanple
i's not i mmersé&HeERreRithe Araings) these BESERY EamRess AEfe BiesSRhInEH iy Fed of net hod
is used, the yltsasQniGeakleRURIHLODNALE GRMbEe measured in the same manner
as in the above-described enbodi nents, sb simlar functions and effects can
be achi BV&d. EXAVPLIESeja(p6A]vRide b ebywdetchieedprdedintenismyent itonmmeldiorbe
further expl ained w reference to ex l.es, but the present invention is
ot 1 mi ted ¢ Hadet lebBeTorRaS R SERE TR PHLe e TR ATSE! on Rat oo
The ul trasoni Gitakéenplades 80 séRAELYBS RASHA €deiUsd AF a@Obdlskd A8OALSBet | aw
detecting device SDS5500 (ultrasonic flaw detector H S3HF) manufactured by
Kraut kr amer JAPHH BSHroAH WiNEl Re srirrle ineldminersed M vaieds pearthing Nyst em

equi pped W t hﬁ;t@ﬁ@hi?hﬁg%&rn(?&ﬁod i IR ARML DD WAL ES ali@x{‘i&te"é@?be&ki &g th
water, a tape tilmwou onto a core was conpl etélly i mrer sed t her el n, and a
probe was scatiredme maaner agdinathe abbveddsiripad ehbddigerttapesifilbmutcdiostandy t he

di stribution og‘f%ghe Fl tLasoni c attenuation rate. [0066] The tape fil mwas
wound so as t6 mak&" th& '¥&Gions in which the ultrasonic attenuation rate is
30% or |l ess satisfy the proportions indicated below [0067]Exanple 1 A tape
filmwas cut to a width of about 5 mmfroman original roll having a width
of 440 mm f or BE&MB}FEPami nating a 16 pmthick substrate of pol yethyl ene
terephthalate with a 38 pmthick polyethylene resin |ayer and a 8 pmthick
styrene in |layer n : f.radis . t.a wnding
rate of (0 ‘gﬁm{ m n. \Kﬁ%%&\%wh I Seq%rﬁy Vt%ré%g Ilh?)ﬁ]%r%hﬁlg&%}é?}n&égvét%trg%;seﬁch rt10 was

adj ust ed so asxangldsalg ehetph@es@tventigsss hat linhed perge of 50 gf to 70 gf from
the begjnning to the en f the wi nding process, resulting in a tape film
wound S@O{%blat <Mﬁ%sufe£??§%&\}vﬁté758mfﬁ‘ge%af‘?’hggﬁ c attenuation rate was 30% or

| ess occupi ed 69% THQGELESAIMRhEatRn rate was measured using an ultrasonic flaw detecting

device SDS5500 (ultrasonic flaw detector HIS3HF) manufactured by Krautkramer Japan
and an ultrasonic attenuation rate measuring system equipped with a ®12.7 mm probe.
A measuring water tank was filled with water, a tape film wound onto a core was
completely immersed therein, and a probe was scanned in a radial direction of the tape
film to study the distribution of the ultrasonic attenuation rate.

[0066] The tape film was wound so as to make the regions in which the ultrasonic
attenuation rate is 30% or less satisfy the proportions indicated below.

[0067] Example 1

A tape film was cut to a width of about 5 mm from an original roll having a

width of 440 mm formed by laminating a 16 um thick substrate of polyethylene
terephthalate with a 38 um thick polyethylene resin layer and a 8 pum thick styrene resin
layer, then wound onto a core of radius 46.5 mm at a winding rate of 50 m/min. When
winding the tape film, the winding tension was adjusted so as to raise the settings in the
range of 50 gf to 70 gf from the beginning to the end of the winding process, resulting in
a tape film wound so that the range where the ultrasonic attenuation rate was 30% or less
occupied 69%.

[0068] Example 2



-1 3- Sane as Exanple 1, aside fromthe fact that the w nding
tension on the tape filmduring wnding was adjusted in the range of 40 ¢f
to 65 gf, resulting in a tape filmwound so that the range where the
ultrasonic attenuation rate was 30% or |Lgss occupied 50% [0069] Exanple 3
Sane as Exanple 1, aside fromthe fact that a tape film2 with a width of
about 9 mm was used and the winding tension on the tape filmduring

wi ndi ng was adjustéﬁ“ﬂﬁ%ﬁ@ﬁpkﬁeﬁwgﬁg§“@F&%gbﬁdW”W@dTﬁﬁm@P“0?%§U¥FPH@ in a
tape filmwou t [ on rate was
30% or | ess Oggd%?gﬁﬁgﬁ?%Dﬁaﬁggﬂggﬁggﬁgff%gggkgégﬁgﬂh&gﬁié@&HQE%E as
Exanpl e 1, asmwdend soohattiegadigaothetdihe ultthenigiafielivagort @resvaaAlepr ibdsectuape fil m
during mﬁndingo yas adjusted so as to lower the setting within the range of
55 gf to 70 gf fromthe beginning to the end of the wi nding process,

resul tipgol n axdnapes fil mwound so that the range where the ultrasonic
attenuation rate was 30% or | ess occupied 25% [0071] Conparative Exanple 2
Sanme as Exanpl e 1, Sagedebrrem i pderfge the Fi"é'tth?tﬁéal?/ﬁ tHeti2righaenidihon 2yt P he t ape
filmduri ng V\nlllnlg!/\fn:gl \é\@ﬂ@m@‘ Jc%ituﬁgg Eepalkglh'q g@hlﬁ]\( dL;er g/\tuduq ;95 [ualcdes!'” ti ng
in a tape fil mwound so at the range £rasoni ¢ attenuation
rate was 30% mthinescsraogzmﬁ p30exf tOL40 gf, @@H@bgﬁ\ﬁahm morpunfl sthhadhagnSt at e>

Next, the win tes of the ta i cated above were

d
eval uat ed V|sﬁéggywutm“mmaW%%m§Wégﬁ§?f%ﬁgmdﬁsgﬁﬁpﬁfﬁggng states of the

tape fijom) werempatfiermmdprfiter |eaving the tape films in high-tenperature
or lowtenperature environments, to sinulate various transportation and

st orage enV|ronnenﬁ%“wE@@?B?Hﬂgﬁm#éﬁﬁéWQ#ﬁﬂémEh%WF@HﬁéﬁﬁmWé§ﬁwtﬂmfm“ A tape
filmwound ONkiQy \Q%S'\é‘l)@§acﬂus@&ﬁ@ dL R l@wQQ?l(e s%QﬂgQ\gt]?ﬂ\ tgg raggé'(qlgg)g{tg 70 %f mm X

approximately 7 I nner di mensi o | ength abo
wi dt h about ZB@mMMngMnghI&@bmhm%msﬂmdmgpwha§hema®uﬁeﬁmpbﬁmawomvbn set to
60 C for 2 ho

r After vi.n x. fromth g eft for at
oast 24 hour Bl e ARVERDTE BRAAE BT SBRISPAT e 337 BhA“SO% Rk i ty,
after wobah tbhempapevefaxhiprwas renoved fron1the box and its winding state
S e Dy . s Lample 1 Soc omt b fack st the windng Fenon o e tape fim

Same as Example g tens p
during winding was adjusted in the range of 10 gf to 20 gf, resulting in a tape film
wound so that the range where the ultrasonic attenuation rate was 30% or less occupied
0%.

[0072] <Evaluation of Winding State>

Next, the winding states of the tape films wound as indicated above were
evaluated visually.

The evaluations of the winding states of the tape films were performed after
leaving the tape films in high-temperature or low-temperature environments, to simulate
various transportation and storage environments.

[0073] High-Temperature Environment Test

A tape film wound onto a core was placed in a box composed of cardboard
approximately 7 mm thick, with inner dimensions of length about 220 mm x width about
220 mm x height about 180 mm, which was left in an oven set to 60 °C for 2 hours.

After removing the box from the oven, it was left for at least 24 hours in an environment

of temperature 23 °C and 50% humidity, after which the tape film was removed from the

box and its winding state evaluated by eye.



Atape filmwas left in an exposed state for 1 hour in a refrigerator set
to 15 C, and the state of wi nding was eval uated by eye inside the
refrigerator. [0075] The results of the evaluation of the winding state are
shown in the following Table 1. [0076][Table 1] Slit Wdth (nmm Range

(/.0) ultrasonic attenuation 30% or

Tenp le 1 about 5 mm

Low Tenp

[0074]

[0075]

[0076]

Exanp

Low-Temperature Environment Test

| ess Wnding State Eval uation

A tape film was left in an exposed state for 1 hour in a refrigerator set to 15 °C,

and the state of winding was evaluated by eye inside the refrigerator.

The results of the evaluation of the winding state are shown in the following

Table 1.
[Table 1]

Slit Width
(mm)

Range (%) ultrasonic
attenuation 30% or less

Winding State Evaluation

High Temp

Low Temp

Example 1

about 5 mm

69%

O

O

Example 2

about 5 mm

50%

Example 3

about 9 mm

60%

Comparative
Example 1

about 5 mm

25%

0
0O
X

0
0O
X

Comparative

about 5 mm

0%

x

x

Hi gh

Example 2

[0077] In Table 1, the symbols have the following meanings.

O (good): No loosening or unwinding observed by eye.
X (poor): Loosening or unwinding observed by eye.
{0078] <Analysis of Tests>
As is clear from Table 1, there is a certain correlation between the winding state
and the ultrasonic attenuation rate, and based on this relationship, the winding state of a
tape film, which has conventionally been dependent on the human senses, can be
quantified to enable objective and precise evaluations. Specifically, winding anomalies
such as unwinding do not occur if the ultrasonic attenuation rate is 30% or less over a
range of at least 50% of the length of the radius of the core subtracted from the radius of
the tape film wound onto the core.
{0079] The present invention has been described above with reference to the examples.
These are merely examples, and those skilled in the art will recognize that various
modifications are possible, and such modifications may also fall within the scope of the

present invention.

INDUSTRIAL APPLICABILITY

[0080] The method of evaluating a tape film according to the present invention enables
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specific quantification and objective determination that does not depend on indefinite
methods of sensory evaluation based on the experiences of skilled workers, and thus can
be used to advantage in cover tapes for carrier tapes requiring highly precise evaluations
of the winding state. Similarly, since the method of winding a tape film by controlling
the winding conditions based on the results of said evaluation is capable of suppressing
the occurrence of winding anomalies such as unwinding during transportation and

storage, it can be used to advantage, particularly in cover tapes for carrier tape.
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have the foll ow ng nmeanings. 0 (good): No | oosening or unw ndi ng observed
by eye. X (poor): Loosening or unw ndi ngigobserved by eye. [0078] <Anal ysis
of Tests> As is clear fromTable 1, there is a certain correlation
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a step of evaluating the winding state of the tape film based on a distribution of

the rate of attenuation in the tape film.

[2] A method of evaluating the winding state of a tape film in accordance with
claim 1, wherein said distribution of the rate of attenuation is a distribution in a radial

direction of the tape film wound onto a core.

[3] A method of winding a tape film, characterized by controlling the winding
conditions of the tape film based on evaluation results of a method of evaluation of the

winding state of a tape film in accordance with claim 1.

[4] A method of winding a tape film in accordance with claim 3, wherein said
winding conditions are controlled so that the ultrasonic attenuation rate is 30% or less
over a range of at least 50% of the length of the radius of the core subtracted from the

radius of the tape film wound onto the core.

{5] A method of winding a tape film in accordance with claim 3, wherein the width

of said tape film is at least 1 mm, and at most 50 mm.

[6] A method of winding a tape film in accordance with claim 3, wherein the

thickness of said tape film is at least 0.03 mm, and at most 2 mm.

[7] A method of winding a tape film in accordance with claim 3, wherein said tape

film is a multi-layer film.

[8] A method of winding a tape film in accordance with claim 7, wherein said tape



-15- specific quantification and objective determ nation that does not
depend on indefinite nmethods of sensory eval uation based on the experiences
of skilled workers, and thus can be used'fo advantage in cover tapes for
carrier tapes requiring highly precise evaluations of the wi nding state.
Simlarly, singgiidbeveml qg%ggn%ggggng a tape filmby controlling the

wi ndi ng conditions based on the results of said evaluation is capabl e of
suppressing the occurrence of w nding anomalies such as unw ndi ng during
transportation and storage, it can be used to advantage, particularly in
cover tapes for carrier tape. -16- CLAIMS [1] A nmethod of evaluating the
w nding state of a tape fil mwound onto a core, the nethod being
characterized by conprising: a step of generating ultrasonic waves toward
the tape film in a direction parallel to an axis of rotation of the core,
and receiving the reflected or transmtted waves, to determne a rate of
attenuation of the ultrasonic waves in the tape film and a step of
eval uating the winding state of the tape filmbased on a distribution of
the rate of attenuation in the tape film [2] A nethod of evaluating the
w nding state of a tape filmin accordance with claim1, wherein said
distribution of the rate of attenuation is a distribution in a radi al
direction of the tape filmwound onto a core. [3] A nethod of wi nding a
tape film characterized by controlling the wi nding conditions of the tape
fil mbased on evaluation results of a nmethod of evaluation of the w nding
state of a tape filmin accordance with claim1l. [4] A method of winding a
tape filmin accordance with claim 3, wherein said wi nding conditions are
controlled so that the ultrasonic attenuation rate is 30%or |ess over a
range of at |east 50% of the length of the radius of the core subtracted
fromthe radius of the tape filmwound onto the core. [5] A nethod of
winding a tape filmin accordance with claim3, wherein the width of said
tape filmis at least 1 mm and at nost 50 nm [6] A nethod of winding a
tape filmin accordance with claim 3, wherein the thickness of said tape
filmis at least 0.03 mm and at nost 2 mm [7] A nethod of wi nding a tape
filmin accordance with claim3, wherein said tape filmis a nulti-Ilayer
film filmis a cover tape for a carrier tape.



