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 rel ates
to a winding state evaluation nethod, a winding nethod for tape filmin
whi ch the wi nding conditions are controlled based on the results of the
af orenenti oned eval uati on nethod, and a tlape fil mwound using the

af orenenti oned wi ndi ng net hod. Exanples of tape filns include tape filns
that are slit to a narrow width, sughcascareaver tape for carrier tape
used when transporting electronic conponents. BACKGROUND ART [ 0002] When
transporting chip-type electronic conponents such as IC s, carrier tape

formed by enbossin | astic _sheet i f at
standard intervalsgvﬁngﬁﬁéﬁiﬁﬁﬁlﬁgéﬁpﬁﬁﬁﬁﬁﬁgﬁhigkﬁp @h&ﬁﬁﬁéﬁgaélectronic
conponents into thesecANIRNENBDING MEEHEYD HFOMR dAIUhPOdnt s are seal ed by
heat-sealing the top surface of the carrier tape wth a cover tape, then
they are wound onto cores for transport. [0003] The cover tape used for
sealing is normally slit into the formof a narrowtape filmfroma w de
original roll, rgbgRiMpuURAgL.ENt0 a core to go to market. [0004] However, if
the tape filmis poorly wound, then anbient tenperatures and humdity
during transportation or storage can cause the winding to becone deforned,
and in ewboteme caseThe pesat invérmion ezt ngindimglsiatgeviluatiomposiyidpd windinguse.

0005] P i bl f. pe i ndi i .ud I ith the t fi
[ ] 0SSl %&S‘E g)? ?Eﬁ’(fg 8[{12 g.gvgm%“]r tg? {3{% {Sng ;ggr'?41ti9cin§[1a ercgrRro‘la'lgEbays\ﬁec} on( t%e reesul?s‘pe Lim

itself, such erng uneven resence of

t hi ckness vari gthOsSkmenttRed BaRBl @i EetNid hd hepairdisgdiehfiod such as havi ng
i nappropriate tension settings during the w nding process._ [0006] Exanples

of neans for i npreontrped windita mebedf EXmmmdisnpap@siidyde tane fitredhay a;erﬂift hod

wher ei 0 the [ OLALLANAI LA el cl WAL G GBI 84 el Biporat 201 e during

the -2- process of wnding t ape filmonto a core, so that 1t can be
conti nuously weknenisadhponents.

BACKGROUND ART

[0002] When transporting chip-type electronic components such as ICs, 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



.changing the force of tension (Patent Docunent 1), a nethod of using a
touch roller during the w nding process, such as to nove the support
portion of the touch roller in accordance with the w nding dianeter
(Patent Docunent 2), and a nethod of using a press roller during the

Wi ndi ng process, so as to control the pressure | oad when beginning the

w ndi ng process and at the end of the w nding process (Patent Docurrent 3).

Pat ent Docune t ent
Pat ent Documsﬁ;I %SS o?ﬁ%%gé %té%e%é% Ong?as%{é&%ﬂd% HEnﬁlnlillV IO\I Pr obI ens to

be Sol ved by tch&glrtg\ﬂ&rfbrcenf t[ar&@:@]l]’atdﬂ@Mment B hendietdar mpingt foorh oflerwhet her or

not a tape fil |s. app riatel wound st depe neflnte nmet hods
based on sensdi‘%‘“%%l d%‘gﬁ[:‘)%‘?‘foceésu%%h AHO/PYE eﬁ?%? O Bé’?%eﬁoélé%r Wr'ker maki ng
vi sual obser VvatioascObithie diddatdidmid @batGODb@GTent 2, anahmtﬁohaf@str%tae of the
edge surfaces of the tape filmwound onto a core. [0008] Additionally, even
when wound i ntreesaralerduaing thegaadipppigeesy, pew tofongPube wuwoadw@am

observation ang &@Hg&e malnﬁﬁ ol FRSLSe bl awe%n&ngp;o Ptéaehm&aﬁerl@econe

| oose and unwo uring t ansportatl on or storag Therefore

there was a deyand for effective neans of objectively and guantitatively
det er m ni ng et h or naqt E i Sl}ng state of a tape filmwound onto a
core is good, ‘FHAE gJe @6%‘% bj ective eval uati ons based on vision

and touch. [ OGhRh: Ohempkiesemboosnueanid on was made in consideration of the
above-described circunstances, and offers a nethod of evaluating the

wi ndi ng st at e FgfentPcapent(; I]r??ooéﬁéﬁiﬁﬁﬁﬂg the winding state of a tape film
wound onto a core to be objectively and precisely determned, a tape film
wi ndi ng net hod enabling deformations of the winding state and unwi ndi ng to
be prevented fRISALOSCERE OFAFIEINVENTIONansport and storage by controlling
the w ndi ng conditions based on evaluation results based on the

af orenent i oned eval ua h and a tape filmwound using the
af or ement i oned rowlﬂﬂﬁoﬁ?ﬁgﬁ]éfnﬁgﬂa‘ﬂ“em“

[0oo7] - 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 2 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 evaluation results based on the
aforementioned evaluation method, and a tape film wound using the aforementioned
winding method.

Means for Solving the Problems



‘Means for Solving the Problens -3- [0011] As a result of diligent research
toward a net hod acconplishing the above-descri bed object, the present

i nventors discovered that an objective determ nation of whether or not the
wi nding state is good can be made by generating ultrasonic waves toward a
tape filmwound onto a core, in a direct#on parallel to the axis of
rotation of the core, receiving the reflected or transmtted waves to

t her eby ermne th I, LCy due to the tape
film arg(gﬁgnal yZi ngAgﬁ%&gfggg ?llthIﬁ? ?Sggﬁa{[)t th{?ea%%lgot%zdg%gt& ih%ﬁly ate in the t ape
film [0012] Tdbate-dessribbdebjqot, E@@rdsernit irwentbisaliscokfed tisit an shgtictradiegimewi@nuat i ng

t he wi ndi ng stat f a tape filmwund onto a core, the nethod being
characteri zed %ﬁ‘&%ﬁﬁ el tﬁ%‘%d% &igtedt soog SHer R BY %ﬁrﬂagg%ﬁl%ﬁso\?\ﬁy E&%t owar d
the tape fil Moivitdd tieBR WoRkd A8 Akdr&lin 4 BrdfiordsiaBlel@d the bAL 3l bBAKOS: tiche core,
and receiving the reflected or transmtted waves, to determne a rate of
att enuati on ofcotehescaiying ths tafleced piyiassnifed waves plersby [dptermaing|thg aensptioss

eval uating the_. w nding. e fd hased ;008 disst ri bution of
the rate of atr?%%@%%%%cﬁ%%sﬁggtotéggp%@&martd[%g%B?éAccor ﬁ’i ng té this met hod
of eval uati ng dtlaeuanbmchtaig tettgledilof a tape film it is possible to

obj ectively and quantitatively determ pe whether or not the w nding, state
of a f[é%g]fi | m wou bt 5ntlh6pr§5%6’r“§erlt‘§“§ %ﬁ?"\ﬁﬁs?‘ﬁ alﬂaéﬁéﬁlﬁvﬁlﬁw%s?tﬁgf senses
of vision or ¢ m B d dhio Adge tthOmathby beikdych&QAEH QN by AGndrRBgWiskbbng

condi tions based on the obtained evaluation results, a nmethod of w nding a
tape film proveaerpignsaliepsonic whvsaiowgrdthatape B n aditesins mralis e fdefgood

w nding state GaNPs Rl LAY Stk relh BGhSre AL kAL O] RURkmiEDE AL esent

i nvention enables a highly precis and o jective determnation of whether
or not the w ndiangrusticatod ttefulteaséraqeades inthavepmitd mpatda sepobeeluaingibed.

Additionally, since the_ results of, th val uat i nmet h can be used to
Opti i vt h' WG CORBRPE SRR Pt T OBAEHGH A Meams Pror SRR g iog of
wi ndi ng a tapecalf,eifhmvmth a good w nding state and a tape filmwth a good

W ndi ng state. _ o
©[0013] According to this method of evaluating the winding state of a tape film, it is

possible to objectively and quantitatively determine whether or not the winding state of
a tape film wound onto a core is good, without depending on the senses of vision or
touch.

[0014] | Additionally, by controlling the winding conditions based on the obtained
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
measuring nmethod of an ultrasonic flaw detecting device as described by
the present invention. [Fig. 2] A schematic view of a nethod of deriving a
rate of attenuation of an ultrasonic -4- wave from neasurenents. [0017] 1
core 2 tape film 3 water 4 nmeasuring water tank 5 probe 6 ultrasonic
flaw detecting device 7 conputer 8 ultrasonic attenuation rate neasuring
system 10 radjus.of tgfi)_e film1l radius of core 12 eval uation range BEST
MODES FOR CARRY] f\l&?ﬁl& TRVENTI ON [ 0018] Herebel ow, an enbodi ment of the
present fgomxentii on wickd be expl ained using the drawings. In all of the
drawi ngs, the sane structural elenents wll be assigned the sane reference
nunbers, and their @Rep{l‘lﬁ‘nati ons will be omtted. [0019] <Summary of Met hod
of Eval uating W ndi pgeState of Tape film Fig. 1 is a conceptual diagram
expl aining the nethod of evaluating the winding state of the tape film of
t he present erfbodi messuringhyeaterdariod of eval uating the winding state of a
tape film acc%rdi ng t ethe present enbodi nent, as shown in Fig. 1, is

per fornmed by im*rers?ng a tape film2 wound onto a core 1 in a measuring
wat er tank 4 fd || edulwhdohic et @etedingdadceusi Ng an ul trasonic attenuation rate
measuring system 8 conprising an ultrasonic probe 5 an ultrasonic flaw
detecting devi‘ce 6 ©8WHEEted to the ultrasonic probe 5, and a conputer 7

for processi ng 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. Inall 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. 1 is a conceptual diagram explaining the method of evaluating the winding
state of the tape film of the present embediment.

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, land using an ultrasonic
attenuation rate measuring system 8 comprising an ultrasonic probe 5, an ultrasenic flaw
detecting device 6 connected to the ultrasonic probe 5, and a computer 7 for processing
and displaying pbsition 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 teréphthalate and polyethylene naphthalate,



‘and di splaying position data of the ultrasonic probe 5 and ultrasonic
attenuation rate data outputted by the ultrasonic flaw detecting device 6.
[ 0020] <Tape filnm The tape film2 is formed by nolding a resin generally
used for industrial purposes into athin filmand slitting to a narrow

wi dt h. Exanpl es of such resins include ol yesters such as pol yet hyl ene
terepht hal ate (PET), polyethylene naphthalate (PEN), and m xtures of

pol yet hyl ene 125 SRNRL dsepggfg%p%{%ﬁgxlyga@e@g@pﬁ%@ﬂ@mde—r‘éﬁnﬁhyoI ef i ns

such as pol ypr ene an ol yvi | oride resins and
styrene resinstyrp@@2ids. The tape film2 may be a filmof single |ayer

structure_conposed of the above-described resin, or a fil f multi-Ilayer
strpctuﬂguﬂorned by ?ﬁﬂﬂ?%émWE?Bsgﬁ@#Fﬁgﬂ@ﬁrFPFH¥%§’ oﬁﬁgggfate, t hen
| ami nati ng andypb it &G Rbd REnSRa kM Bf h@)84ySr stEOMROSALEIMK ughefien resins,

styrene resins or mxtures thereof onto such a substrate. [0022] Wile the
t hi ckness of t#feremeniondd filmaga pubstre, thradamipgtingeny ntqepting spaling la¥Foul d be at

| east 0.03 mm %&%Oé%a oﬁagéensrgsiﬁgg;ﬁﬁe%ﬁﬂsaob Lxx?&ret;tﬁm%tcl K552 suldBifhedror €

preferably 0.0 nm or I ckness of at least 0.03 nmis preferable
because [tht}s nmakes #thilk 8@ shicknedef Yre fape filnr DislobigpagtivehripEmttep & shadd hary t o
occur when winding a tape film2 ont core |  or en pul lin ut the
Cape fi1m 2 f 5w SOBRIAN SrRPE: SenPEREH HErmrafa, “HE T PRSI of 1t he
tape film 2 showldide AthilBSss oRatTRE{ WS n8R & rélérahandhish ghidngket Mlewd ew of  the
maj or applications. [0023] While the width of the tape film2 is not

particul arly [|liksivtferdrouple sudhag tage fare talofayr when winding 3 §ape filngPaing ¢4t L nost 50
mm_pr ef erabl v 10, A0k b %% el Mg Widhih D00UL . POEGRIAN Kuheget [east 1 mm
to make it less | y §or waﬁrllng to occur d ring transport or storage.
On t he ot her hakkkesd dfehewbyeitfitm @fshduidbd @ p@stf2 thimf@ egteetihahdbies H@ immewerf | ess f or
ease of handliﬁg during use and in view of the major applications. [0024]

As for the metHOB¥GFRIfP g the tape film2, a shear cutting nethod of
slittingog@s) film beiwaeheadvii@\eihe Rlpaden 2RGoewr EHRPRAY lilkiad @ shéulSginkaby e f or

use, but the inventionis not limted thereto, and various slitting

met hods can bebegseast 1 mm and at most 50 mm, preferably 10 mm or less.  The width should
preferably be at least 1 mm to make it less likely for unwinding to occur during transport
or storage. On the other hand, the width of the tape film 2 should be 50 mm or less for
ease of handling during use and in view of the major applications.

[0024] - As for the method of slitting the tape film 2, a shear cutting method of slitting a
film between a lower blade and an upper blade is suitable for use, but the invention is
not limited thereto, 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] <Ultrasenic 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



[0025] <Core> As the core 1, it is suitable to use one conposed of a paper
material or plastic nmaterial. A plastic material is preferably used for
the ability to withstand stress exerted on the core 1 when wi nding the
tape film2. Additionally, a resin incorporating glass fibers nmay be used
as the material for the purpose of inpro#ing the strength of the core 1.

[ 0026] <U trasonic Attenuation Rate Measuring Systent The ultrasonic

att en.uat ion r aa'%l SIESY rrti)brtle%, asryu%{raesmligﬂmgetpc%nggé(ficl%)é%&rﬁ@é}&h@tthi. 1§ltra§2)9{crm‘l ly
used i n non-déstaet ve Inspection, and Is not limted to the system shown
in the presempkobeshadi@ipute] 7Q02nkted eret. t r asoni ¢ attenuation rate

nmeasuring system8 shown in Fig. 1 conprises -6- % ul t_r?_soglli c probe 5, an
ul trasonic flaw det BEHHH§EUAS R Is" BETRBETEE SYUST APYYN T F'&sofif ¢ probe 5,

and a conpute rsinglegﬁ’wa%ﬁ%g it REEEE Ongld PRbAS LB RE Gradint G dnd Reckidbse
measuring system8 shown in Fig. 1 is a single-probe nethod in which a

singl e probe Seflpemrénlapmoicpuisesns Brd ryegotfl ivvestiaydayuse eptpely a singletpseliced
ultrasonic pulses.,.T resent i nvention i - probe
e e e R
separ at el y gengd akc@dd. amdhd @&0if 4 @slo-plobe tnBBod; aBleer @ pulae tefianipr obigod@tahod,
either a pulse reflection nethod or a_ pulse transm ssion nethod may be
used. [0028] PHECBPtsFUSioRMethet MR Gatidn rate measuring system 8 shown in

Fig. | '[@E!ﬁs use  OfhediItWRESBE aleANRIOR kfmbds@inot86 BisRGv B IEROOmbis W Ch a
sanple is imMersed in water 3. In other words, the ultrasonic attenuation

rate measuri ngfsysteeimmgrstroffay detecEpgyngthodipadighasample iimmegsd i watdtt enuat i on
rate by i nmersi at film2 i ] do Lk i wat er tank
4, generati ngﬁréﬁgﬁﬁvforrggglﬁiuﬁzmﬁﬁ I%Ae&{‘%%agg% tetsrf}nge Sltnléll[gelg?t?rf' %gioqﬁll%ﬁrg gled in the
wat er and r eceieding thdw@risehic egdnaativmayie by nsherginga sipafjine? prvabe 3 bllinAgi de from

water 3, the nediumfilling the measuring water tank 4 e a grease
such as is norffat4ipe “ﬁ?éﬁ‘*?r gﬁ?‘*ﬁ?%d‘ﬁi“&‘af‘%’éw SLRET gﬁ fa ng%'?gjmr*i“ﬁ *dpr obe 5
generates an yh freaRPhid RvHE; thoWAE&ed e (B3R a binkdp2obebi CAvideSrobtdBater
3, the medium filling the measuring water tank 4 may be a grease such as is normally
used in ultrasonic flaw detection.
[0029] The probe 5 generates an ultrasonic pulse toward the tape film 2 which is the
sample, in a direction parallel to the direction of the rotational axis of the core 1, and
receives the reflected ultrasonic pulse. Here, the expression “parallel” refers to a
direction roughly parallel to the axis of rotation, and there is no need for it to be perfectly
parallel. Therefore, measurements are possible as long as the pulse is, for example,
within the range of an angle of inclination of about £10° with respect to the axis of
rotation. The position of the probe 5 can be controlled by the ultrasonic flaw detecting
device 6 or the computer 7, and the position information of the probe 5 can always be
seen on the computer 7.
[0030] The 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 ulirasonic 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



sanple, in a direction parallel to the direction of the rotational axis of
‘the core 1, and receives the reflected ultrasonic pulse. Here, the
expression "parallel” refers to a direction roughly parallel to the axis
‘of rotation, and there is no need for it to be perfectly parallel.
Therefore, neasurenents are possible as ffong as the pulse is, for exanple,
within the range of an angle of inclination of about 10 with respect to the

axis of rotat c!legge 6, Iﬂ@ di@%%stthé)ﬂstgﬁutfop 61 tﬂé Qlla%soﬁlccaﬁéhugﬁorﬁgﬂgt)ﬁ Q{eltﬁﬂz day the

ultrasonic fl et'ect device 6 or the conputer 7, and the position
i nformati on of2.the probe 5 can almays be seen on the conputer 7. [0030]

The cont of the ultraso ul se ener d by the probe 5 and the
processﬂh@5 of Vﬁﬁ“?%%%ﬁ@%ﬁ“ﬁ#??a%%%F%‘8b“se§ are performed by the
ultrasonic flaw det egdm&tgodie\thea@irBg the liiRsoHid #RE@HOE riid @\thedGlegihizng devi ce 6

conputes the ultrasonic attenuation rate based on the ultrasonic Pulse
generat ed by t¥Wemgrslsehsogmidmasie agy graednped mrithod. adderay ey tipyarianitey obe 5,

and sends the ﬁ&@B%&EJrﬁH Brd luglﬁ 1R ulthCor G ORI Bbn Zate[ rQ&"éJr% 38 ferk @NPUL €1 7

processes the position | ormati oA of the probe 5 in aSSOCIa ion wth the
ul trasoni ¢ at tsnwain Ry 1sbdlidedatlanedecei ved fron1the ultrasonic fl aw

d 7- d d di of I
at 1 nuatBH 1 at 0. on EHECTARS 1S - 0SS R Ra RGP AT B

U trasoni c At t@askatdian c&il&el? iMl&sdaah h@dﬂ@.@iurﬁﬁg A AR 4t Benhcelhrtyr aas&nmc
attenuation rate of the tape film2 wound onto the core | maybe any

general |y usedhfptméyy b&%eﬂ e gt filyat g Waten? willgrpearie noijadf %“mlél bﬁeas uring
met hod usi ng tQﬁ1H%$§é§BG&P attenuation rate measuring system8 shown in
Fig. 1 shall xp al ned. [0033] The neasuring water tank 4 is filled with
wat er 3,[063%ken t he t denédsturm2niwiithe itiagonic dfenusdinptage ik geréoomed ‘@t@hyammr sed

in the neasurin mater t.a 4. Sinc the b dar et ween
the tape film% WﬁmP hRUd q% &§pan Hméﬁ%%ﬁ%'eﬁ%?%aﬂmhpvwwn Pa° SC%E?

conpletely r en‘a\éﬂﬁeaMg%}]leﬁmemwtamm thefork heahe redeBa@NhCrefidctednuat i on
rate is performed by generating an ultrasonic pulse fromthe probe 5
toward the tap®veittePraRfr-ch i s wound onto a core 1

[0035] The ultrasonic attenuation rate is computed based on the difference between the
intensity of the generated ultrasonic pulse and the intensity of the received ultrasonic
pulse, making use of the fact that the ultrasonic pulses generated by the probe 5 will be
attenuated by acoustic attenuation portions in the sample tape film 2, typically due to the
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



in a direction parallel to the axis of rotation of the core 1, then
receiving the reflected wave at the probe 5. [0035] The ultrasonic
attenuation rate is conputed based on the difference between the intensity
of the generated ultrasonic pulse and the intensity of the received
ultrasonic pul se, making use of the facs that the ultrasonic pul ses
generated by the probe 5 will be attenuated by acoustic attenuation
portions in the sappl e t film i cal.l ta,. ce of air
trapped durin gasﬁoﬁ%rl% i tﬁg‘%ﬁf FoCes %énu%%%?fé% dg%é A gtgl gttpﬁgm%'g Sy %% pef%t% ?nee nuat i on

wi || general | yuliv@byic stepedidh ige difribivndr skapedldiz.om the core 1, in a
concentric distribution centered at the core 1, by sinply scanning the

pr obe 5{(P(}r”‘ﬂeaﬁ_TWeifiﬁ‘“&ﬁf‘?“%?"f“ﬁ@l‘f%{?aﬁﬂﬁ_P’E’gtofi?)n of the tape film2 to study the
llocal ultrasonic ajfSR4RSd @BvalBlify G SAXdiUkdrO8 1eORSH finQSerfobbed Br POSSI bl €

to make roughly the sane evaluation as when the tape film2 is neasured
over its enti resam@ngesho®hén Bgdre, when the ultrasonic attenuation rate

needs t?()(]gg qui ckl yFia.rﬁ?Pge S slt e FES xlilt[ioenddf Ietultlrassonsié‘l a]:tgeln&altign%:'atg Srer HESHIL © the
tape fil'm?2 in only & Fadial” di Fectron.  However, SiNce there are anomal ous
cases of | ocalrhZeef tk fapp GEKEWBynd dntd the piref e mablisirdvaing elaulir-dyenipr obe 5 over

the entirety of the tape film2 and neasure the distribution condition of
the ul trasoni GtataEmERtbEvided Bioghetve shages dnit rrdrandiged) gretenBent Y 58"% i | m 2

in order to MRKguAREBES WaAhe% Y dlemal thalor@fudi Ao NG idOharS409d, 8) grd8037] Next,
the conputer 7 processes the position information of the probe 5 in -8-

associ ati on withdn arlegualifot>0 %o iees thant Bhtuatd 2 arertar baniateguato 10fato 39651 ti on, and
displays the bl @Gl SAUAULL0E AR AL BULLARIRLLhe L gpe T11m 2.

[ 0038] <Tape 5" ndi ng ate Eval uating eval uati ng
t he wi ndi ng stidt®omt atteéfativapae fistributics: pebd @owpehcistlp graseXd dpplaking@ds shown in

Fig. 2. [0039] Fig. 2(A) .shows the distribution of the ultrasoni
att enuation rd‘f@Wéﬁcg‘f‘fYéﬂWP@eraFH?F&Ed'ofAdtdﬁé’“i’lg'p‘élsﬂs? me%“%}ﬂa&ont o the

core 1. In thic%lo@%x%&ﬂtﬂgs, phtEnslr bERSRMh& to AakERAY HrlaBbh mdkLutbssoddt Vi ded into
the five stages of 1) less than 10% 2) greater than or equal to 10% and

| ess t han 30%att8juatjpemprcatilizitibby equal to 30% and | ess than 50% 4)

greater [0040] As shown in this drawing, the ultrasonic attenuation rate is typically distributed

concentrically about the core 1. However, there are rare cases in which local acoustic
attenuation portions, in other words, local air pockets, are formed regardless of the
winding conditions. Such locally occurring winding anomalies can be found by
analyzing the distribution of the ultrasonic attenuation rate over the entire range of the
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.

10042] 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



than or equal to 50% and | ess than 70% and 5) greater than or equal to
70% so as to enable the distribution of the ultrasonic attenuation rate
to be visually grasped. The wultrasonic attenuation rate distribution can
be nore precisely grasped by naking the w dth of each division narrower as
needed- Additionally, it is also prefera®sle to add col or gradations,
patterns or contour Iines to make the variation in the ultrasonic

attenuation MOLEAPARL I8! i LA AR SHOMLALALS, dF A AGscat N

ultrasonic attenuation rate i s ypi ca di'st centricall y about
the core 1. Hawkesahge dohéfiensar ele:a@éﬁlncasle&bbw watie elibuldooraflerabiy b sdvised as
attenuation portlons in other words, |ocal air pockets, are forned

regardl ess of negded- wi ndi ng conditions. Such locally occurring w nding
anomal i 43qan<ip,§,efﬁgym@l@,y mahalsyzing the distribution of the ultrasonic
attenuation ratée over the entire range of the tape film2. [0041] Fig.

2(B) is a graph showinagod plevidilisg r e tiinpihaigtoes i casise viadwaipEcbierseniiat i on rate

with respect to tl %%éﬁ?eao@{:ﬁdfb% Q%Mtl?g heqvéﬁo “%uﬁ'dlf’%‘% {gﬁ&'ﬂ&&lls bqged%ﬁ}H

(eval uation range Istance fromthe core
I is representeditdy tichdoprdepoibéd Sauiticgn of Wetwindiaspaedt theotapehfﬁnﬂ ength of the
radius 11 of the core 1 subtracted fromthe radi us 10 of ape film2

wound of¥1t he cor * FPipiGHA PV BUNE EongtoRithiETIRG A OF 6B LR as

unwi ndi ng of thRuitAR&idd alp?he%l th %e&eﬁﬁtﬁhﬁ h@rmg&h@%u@lﬂg'ﬁéc@ésngA@dlﬁ&fatl)ainn
ultrasonic attenuatlon rate is not |large enough to reach the proportion

that nmust be covdingidriass vheeinatipafilng? isgeesiadiganst thesored he a tquchialer orhe
present '“Ve“t.c_!ss‘?%uér,s ﬁl%§3‘3¥e Jbeﬁy%estﬁ VEEY h0ak M Qi NGaRL P! ems such as

unwi ndi ng wil P occ tras nic attenuation rate is 30%or |ess
over a f[casge of at Asfasthe E@%d)f:f wihéing ltengtelibo R ohioehacadi iusfolrhatofpableef core 1
subtracted fromthe radius 10 of the tape film2 -9 wound.onto the core 1.

However, si nc& B SRPHEIHY S RedIPE? g ?f’teg‘éfllwt Proardaiy 8 ™S WF st or age

condi tions of phhQiy 8PREnkink Rads bdahBy ARAMES %@ ckBleS NRwhidliopn&f e abldngbe revi sed
as needed. 8043] <Tape film Wndi ng Method> A nethod of w nding a tape

filmthat doeghqﬁ@ﬁh%léﬂ}@éﬂwompwﬂs@ s éhenaklg e vgigding tension on each tape film
2 to be separately controlled.

[0046] The winding tension is set so as to be able to achieve an ultrasonic attenuation
rate distribution in which winding problems such as unwinding of the tape film 2 will
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 W111 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



~unwi ndi ng can be offered by adjusting the various w nding conditions based
on the results of the above-described eval uation of the w nding state of
the tape film [0044] A typical exanple of a winding condition that should
be considered is the wnding tension applied to the tape filmduring the
wi ndi ng process. Additionally, in wndiwg formats wherein a tape film2 is
pressed against the core 1 by a touch roller or press roller, the pressure
applied by th ' 2 sho ' 0 t he
mothod ofwi ngl baafs il Sien pifkdl 1880 1E s CARE LIS aL sl PRl

si mul t aneous| yadthgidionthe t@p & subihadd Zors tHruddiai@ otigk wpsfiint 2 wodrel aatqzheir al i ty of
ri bbons onto a plurality of winding shafts bearing cores 1 is preferable.
In this fornmt®®the winding shafts should be friction-controlled so as to
enabl e {dago)Wi ndi ng 112A%IQRe ARIRBE ARGt ih i) mAnEOwREh S SPARBLRLE Y
controlled. [0046] Thée winding tension is set so as to be able to achieve
an ul t rasoni c vdeteenhapiesnre iy kepecogbtantiiopuhe basinnimawhihe Winding Phg apretirens such
as unwi ndi ng of t i i Eoe dn I ien of the
results of ev%F%ré’ ﬁ%%gggu{t%e &rﬁiméndé‘ tksl{"g{ngg%%aﬁs’cdglkfn %Qﬁfsﬁgﬁﬁeﬁgi ng tension
i s set so thatachifiengdntultasarnt geabdten uas diembitahen whicl38%ddrg drédsdenoverasa  range
of at least 50% of the |length of the radius 11 of the core 1 subtracted
fromthe radi*¥rfregfillrfef8pe film 2 wound onto the core 1. [0047] The

wi ndi ng®endi LE@REoBYd BB&St i n any manner, whether in a manner varying
at a constant gradient fromthe beginning of the wi nding, or in a manner
appropri at el y adj ustiegbetiongdingiorsand péeciriohte mgthpa af ayaluatng heowgdiag it is
capabl e of acghi.evi Ul i LeRMALLAN LAl Al St Lok i.0r:J N which
wi ndi ng probl (eétr!r%e O\sfh{clgap%gl lﬁﬁﬂﬁgﬁgﬁgeﬁ‘i not ocg’u@ " T%%i&%ﬁ%ﬁ t?irl}%ghgl ly, if
the tape fil magdFig. pressed against the core 1 by a press roller or the

| i ke when winding the tape film2 onto.the core 1, the pressure should be
set “so H05H0" be’ b 4 Pl o Bt UL AttRs ATRP RO et B
di stribution Wsel eMbbdimB@tcohPSsdh & stbplof gahedling @itREH RVEs SUEHI Aspeuibi Ndi ng

of the tape film2, in consideration of the evaluation results of the
wi ndi ng st at e.In T¢istcsen pagallel than pripeigpipon of thegpresiyd pergiying e reflggted gt ¢ r asoni ¢

g]E t teﬂgati on 1 hQ.hifeBI0eLlo biShiRUGhre Bf LRAGRIRN bt A uhERSE wA0iRTnetpe | €ngth

film 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.

[0052] 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



radius 11 of the core 1 subtracted fromthe radius 10 of the tape film2
‘wound onto the core 1. [0049] The pressure conditions nay be set in any
manner, whether in a manner wherein the pressure is kept constant fromthe
begi nning of the winding, or in a manner appropriately adjusted dependi ng
on the winding radius, as long as it is-tapable of achieving an ultrasonic
attenuation rate distribution in which w nding problens such as unw ndi ng
W 1 not occury, [, 0090ke sEYRCIHQAS: A0 skl £EL B3¢ HetpRal-oMvollortdinet 1 ONS and
effects of the nethod of evaluating the wnding state of the tape film of
t he present enbediment will be explained with reference to Fig.1 and Fig.
2. [0051]. The nethod of eval uat]j th i ndi ng.state of a tape, film
accordi 8§t the p %?5“%”8HB%%P§&%P“@B’ r??@%mﬁﬁg?%Beg?mﬁg%gﬁgFing

ul trasoni ¢ Waufsnt: QW& ndngd #Rfhafidslsiah as uwidlg Be6hd @Msparl @ldlsekagt ovilan axi s of
rotation of the core, and receiving the reflected or transmtted waves, to
determ ne a rdweo@h: attenuation of the ultrasonic waves in the tape film
2; and ep of ev i alel i sed on
Chedi S8 bt fon op R Al ey Lt b 5P 062] Due
to this structiomey. ilbthiscagossibid sech © tglejtecng sebylidipterqainad thatape ifuwant i fi ed
manner, whether or not the winding state of a tape film2 wound onto a core
is good, mﬁtHBﬁ?Yﬁgﬁﬂﬂﬁing on the senses of vision or touch. [0053]

Addi ti onpglsgly, the abi:eRHAEMs paletabl 5t thé Bitkh@fofitse pFaliRnabbyatdeast 0.03
distribution in the radial direction of the tape film2 wound onto the
core. [0054] Immahitatreegsdmmsince the ultrasonic attenuation rate is

di stributed roughlyy, GOREERLIARRLYnARRUY 16 GO dansfubiablididen roughly

equi val ent to making neasurenents over the entire range of the tape film?2

can be achi evethdittye taperfipinys easit tadiyndig t he distribution of the ultrasonic
anaol | nd 8 ok ana Agnoei e doat AR o asePualiv BT ol fod' of
wi ndi ng a t aperfidia AuMilkfer filke Wi nding conditions controlled based on the
results of the evaluation by the above eval uati on nmethod can be
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.
f0060] 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.
[00&1] 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



achieved. In particular, it is preferable to control the w nding conditions
so that the wultrasonic attenuation rate is 30%or |ess over a range of at
least 50%of the length of the -11- radius 11 of the core 1 subtracted from
the radius 10 of the tape film2 wound onto the core 1. [0056] According
to this winding method, the tape film 2 -an be wound in such a manner that
w ndi ng anomal i es such as unwi ndi ng during transport and storage wll not

occur. [0057] Adgditd tglﬂ%ldlré(mn%sh@lege%%n;@l% Qﬁa&pﬁggﬁhg RaMeindertibfl iy Of at | east
1 mmand at nost 50 nm his case roubl e sucﬂ as tape tearing is not

likely to occumpiowntiuttives ssifsdroni thepbaveareaggpibico handl e. [0058] Furt her nor e,
it is pr @6%0abl c fOE: thenft}%_”hls klnﬁlsesabc()%ffe d:[est% dbedaeg%oéllnjxegt‘s%se{(aewgg‘-l%tmels gast 0.03

mm and 4 st 2 mm case, to occur during
transport ati onypd flfit @ttty metﬁdﬂ:duﬁr’(gea stregpepreﬁhej Niwiopreayetticol dnarhdh e. [0059]
Addi tionally, the wi nding nethod can be particularly favorably used if the
tape film 2 i¥TaongPyisesprRpepargtely ﬁ?“efarﬁEdga@Hé?c5fV9d%F 9 bq uspdAng %/Thﬁerft are

formed by sequept.lahdmbdi@FhiRRteRBnPk hdl inthdrdd in Rfteri€QbphdibiAB NSO it S
difficult to nmake the thickness of the filmuniformand air pockets that

are the cause rozﬁtt&mwwcmupﬁgf mettiod asqd; the ulppeonipptenatigratale capbegreasitred Han i n
films with a gl L oL HEL U RerldG SRA G 8 Lt MBI q et hod,
evenanultl-layer f| mtaﬁa”t M nor variatl ons rn t ness and is
suscepti bl e t Oeffatidehinibg aéin@sdl i es can be wound without resulting in

probl ens such as unw nding, by quantifying and precisely evaluating the
state of wi nding, and setting the opti mum w ndi ng conditions based on the
resul ts of thepemapi@dli ons. [0060] Additionally, as the nulti-layer film
type tape film2, a cover tape for carrier tape can be especially be used.
VWil e cover tapes for carrier tape can be rendered unusabl e by w nding
anonal i €806dluch as uhaiechelbwmdhe weeht iprepbdrewi! be &rrtHseeplained mitidetpygnagét ng t he

examples, but the present invention is not limited thereto.

[0065]  <Measurement of Ultrasonic Attenuation Rate>

The ultrasonic attenuation 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
cornpletely 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 pum thick substrate of polyethylene
terephthalate with a 38 pm 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]  Example2



~above-descri bed wi ndi ng nethod. [0061] Additionally, the wound tape film
can be favorably used as a result of the above-described tape filmw nding
met hod. Wth this tape film the rate of occurrence of w nding anonalies
such as unwi nding during transportation and storage is |low. [0062] Wile
enbodi nents of the present invention hav&-been described above with -12-
reference to the drawi ngs, these are sinply exanples of the present

invention, and var5QusS,s$lduiit Hhede ASh 88 ticf @M thhRinaPQ V& siBh 6n BRSSPk Blne.-
[ 0063] For exanple, while the above-described enbodi ments use a

wat er - i mrer si oduring yyiedifyg waw adimsted in theyrangstah dbisf s eoreg resullina gl etapr fde, a

t wo- pr obe net hod i.n jch ultrasoni ul ses_ar.e separ Ly.denerated and
recei ved can a‘fv%ugdbsoe G][stgl?fan envdrﬂeerle Frec OmccaoF‘lrtmé’i'%:l nrﬁgef aggéo?ﬁy\?\%i%gﬁh i&le sanpl e
is not imersemu.n water is also possible. No matter which type of nethod
is used, the ultrasgonic attenuation rate can be .neasured in the sane
manner d¥%n tHem&lscve- descri bed embodi nents, so similar functions and

effects can be achi gygoh sEXAYPLERde LOR G4l Hehebeboimm the Diageitbdbyent i on
will be further explained with reference to exanples, but the present

invention is not vasmidethditheeriotiog nei06 8] the kpa §im eyringtwinding vy aglgotsil c
Attenuation Rate> The ult oni t.tenyation rate was neasured using an
ultrasonic fl aw%hré éaé?r}gﬁatrﬁgéé\}f) géeoa%ﬂg%%tﬁ'é lr(ﬁa’f“%téhsno%?uél df$ T %\?VP%%{%%% or H S3HF)
manuf act ur ed byhdi d tiklagRrattd@pacn ragenehs adP: o lkdsas@pied 6@%.t enuati on rate
measur i n&gsystem equi pBed with a 012.7 nm probe. A neasuring water tank
was il IlEHOR t erpegrdive Bemplsde £ m wound onto a core was conpletely

i mersed therein, apgh@:sRkaRSe VAsidsaeNRRad: hafihk AcHadlg lislofGhRnaRffihhe tape
filmto study the distribution of the ultrasonic attenuation rate. [0066]

The tape fil m dargwowing o adisisted squsikeloprethe egfingrvgthimthomirghofoh gt talf sfasoni ¢
attenuation r allr § lch% bg’ggg/r({ir(?gr to lt}?ese%d %?’tthle \SMErYdiIggr})%chgsplggdléIlgoLH 3 taipre] ﬂin? %El?rgl s@el OW.
[0067] Exanple I-
that the range where the ultrasonic attenuation rate was 30% or less occupied 25%.
[0071}  Comparative Example 2

Samme as Example 1, aside from the fact that the winding tension on the tape film
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 = 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.



A tape filmwas cut to a wwdth of about 5 mmfroman original roll having a
width of 440 mmfornmed by lamnating a 16 mthick substrate of polyethyl ene
terephthalate with a 38 mthick polyethylene resin layer and a 8 mthick
styrene resin layer, then wound onto a core of radius 46.5 nmat a w ndi ng
rate of 50 mMmn. Wien w nding the tape#ilm the w nding tension was
adjusted so as to raise the settings in the range of 50 gf to 70 gf from

t he begldb&ﬂng Lon Tt (geﬁgge @fvibhgchdi ng process, resulting in a tape film
wound S(g at nge where the ultrasonic attenuation rate was 30% or

| ess occupi ed 69% AE@GG&)wEadaﬁtrpllaee&ﬁos@_CBsiat‘S@miah«agilE@(lafriﬂeetOIsetasi5d§ fromthe
fact that the windinp ten on on th dur.i.ng .w ndi ng was adj usted
in the range Oarldﬂ't? ba?e n%v]yase}f%%agdi eéem&dmh{arefmg at Tn wound so that the
range whers the ul tnazsr@smtgofahé@lluatdn@mm@atlmmmata&%mwleaﬁf@mmgu ed 50%
[0069] Exanple 3 Same as Exanple 1, aside fromthe fact that a tape film2
wth a w dth orlfablalﬁout 9 mm was used and the wi nding tension on the tape
filmdurip, pdjg was adj ust ed within the range of 130 gf to 160 gf,
resultlrgg iI'n a tape filmwound so that the range where the ultrasonic
attenuation rate was 30% @it Wiéss |ocBarge €6) B@%enif 007 OYinCogparedyilvaiokExanpl e 1
Sanme as Exanp|e 1, aside framthe bachatdnadd%dngssM nHighetgnsilow Tanpt he t ape
film during Weadiphg Wab apsljtBsdned so as be | ower the setting w dbhin the
range of 55 g Elhpld 9f | ab&RELENE Deginnkmg to the endpof tlhe wondi ng

process, resulflng Idra LaRR oLl M wound g@,~ that the rgnge [wherg the
ul trasoni c at penuattrontatewas 30%or Iess—occupred 25% [ 0071]

Conpar ati ve axacﬁlﬁl;?ratfeSamBomSnﬁxetml e 1, 236i de fromthé faqt thit the
wi ndi ng t ensi pRERS he—tape—fit+ml—during- w-ndi-rg—was—adi-ustled—a-therange
of 10 gf to ZDC@FP“"E“%U tbAg@sind tape figegm wound| so kxhat {t he xange |where
the ul trasoni cE¥MpaRuation rate vas 30%or | ess—ockupied 0%

o

[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



[0072] <Eval uation of Wnding State> Next, the w nding states of the tape
films wound as indicated above were evaluated visually. The eval uati ons of
the winding states of the tape filns were perforned after |eaving the tape
films in high-tenperature or |owtenperature environnents, to sinulate
various transportation and storage envi rSnnments. [0073] Hi gh-Tenperature
Envi ronnment Test A tape filmwound onto a core was placed in a box conposed
of cardboard sﬁ&ﬂ{c%gr{.{ﬁiﬁﬁioﬁ ar{d 61}]’@(:5@ determMbdidh thd1A8ss ndt ARSI dNsdBhitd engt h
about 220 nmm x" wi dth about 220 nmm x hei ght about 180 mm which was left in
an oven set t on@ipdEofensopy dvalyptirn bagetl e theenmavierrys eftkillbworkeremnd Hes Afen, |t
was left for at |east.24 hours in_an _envi . of . 23 C and
50% humi di ty, TSP P RRET Reoteh Bat e el QPel elirid ndfREiR g - 200
wi ndi ng st at e @wakuadiggstdy, Sysilarly, éce h0 hédhbd bbowmindiapgp expatin by denwrdliianment
Test A tape filmwas left in an exposed state for 1 hour,in a refrigerator
set to 15C, UEHE SIS BRI FEral A P AN B By SyY THEITEE { he
refrigerator. {0Q7alendh& V\hﬁ(ﬁﬁ% Ien@fiestiig a@Mﬁ«kiﬂaﬁ‘%gﬂri@g wdrBgorittifiiag state are
shown in the followng Table 1. [0076] [Table 1] Slit dt h Range (%

ul trasoni ¢ W redliragg, iStaatbe uied ¢ abvpitege. pAriayjarkitin eqveenes fr 309s6fPet ess H gh Tenp
Low Tenp Exanple 1 about 5 mMmm 69% 0 0 Exanple 2 about 5 mMm 50% 0 O
Exanpl e 3 about 9 nm 60% 0 0 Conparative about 5 mm 25% X X Exanple 1
Conpar ative about 5 mMm 0% X X Exanple 2



[0077] In Table 1, the synbols have the foll ow ng nmeanings. O (good): No

| ooseni ng or unwi ndi ng observed by eye. X (poor): Loosening or unw ndi ng
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 w nding
state of a tape film which has convertAimsal | y been dependent on the human
senses, can be quantified to enable objective and preci se eval uati ons.
Specifically, w nding anomalies such as unw nding do not occur if the

ul trasop,c attenuat) @th%@BFev'aL%at%-%o{ﬁé%inhﬁ $taQW¥E4 taPe AARARAQbtAlcoltBSt 50% Of
t he Ienégh of the radius of the core subtracted fromthe radius of the
tape fil m woungetiodtbeing hiergtrieed fy00F9tisiThe present invention has been

descri bed above with reference to the exanpl es., .These are.nerely exanples,
and those skilled i?ﬁ@ﬂ%ggFWﬁﬂﬁPﬁm(E%BﬁﬁFggw?f§¥”a§§?%ﬁ§a%ﬁgcﬁ i cations are

possi bl e, and yspgh @ik of adtitRASE KBYordlas@rd-avihg ke tdtiefted rarasaniped ehvet,he
present invention. |NDUSTRI AL APPLI CABI LI TY [0080] The net hod of eval uating
a tape film ade8stePrry araterhrstepraion t the AFatRicoveraBr&pe i g peci f i ¢
quantification and ohj SGLINSHSHRNTDRS LR R I08D RN RGO ot

indefinite mnethods of sensory eval uation based on the experiences of
ski | | ed wor kertke ragnflattehusiooamthe bge fibed t 0 advantage in cover tapes for
carrier tapes requiring highly precise evaluations of the w nding state.
Simlarly, since the nethod of winding a tape filmby controlling the

wi ndi ng (gondi ti ons haseddenekhetiliasevingingfstataif d tpv dlnumtac@rdante wigpabl e of
suppressing the occurrence of w nding anomalies such as unmﬁnding during

transportati orflaind wherer sifbdistributionef he rag df@tenyaten/ap tisgeutigdrer¥idtar 1y in

cover tapes fQqf GALGE&E tdpBBEn wod@rontd-AMS [1] A method of eval uating the
w nding state of a tape filmwound onto a core, the nethod being

characterized by conprising:
[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.

[&] 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



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 e\71§Tuating the wi nding state of the
tape filmbased on a distribution of the rate of attenuation in the tape
film [2] A methed oferepakdtatcirig thte W nding state of a tape filmin
accordance with claim1, wherein said distribution of the rate of
attenuation is a distribution in a radial direction of the tape film wound
onto a ggre. [3] A ﬁﬁh@ﬁﬁn ‘qur}@'b@@tﬂﬂ B WAREnd hitd i habAGEEM iECHiRY.
controll'irng the winding conditions of the tape filmbased on eval uation
results of a method of evaluation of the wnding state of a tape filmin
accordance with claiml [4) A nmethod of wnding a tape filmin accordance
with claim3, wherein said wnding conditions are controlled so that the
ultrasonic attenuation rate is 30%or |less over a range of at |east 50% of
the length of the radius of the core subtracted fromthe radius of the
tape fil mwound onto the core. [5] A nethod of winding a tape filmin
accordance with claim3, wherein the wwdth of said tape filmis at least 1
mm and at nost 50 mm [6] A nethod of winding a tape filmin accordance
with claim3, wherein the thickness of said tape filmis at |east 0.03 mm
and at nmost 2 nm [7] A nmethod of winding a tape filmin accordance with
claim3, wherein said tape filmis a multi-layer film [8] A nmethod of
winding a tape filmin accordance with claim7, wherein said tape -17- film
is a cover tape for a carrier tape. [9] Atape filmwound by a tape film
wi ndi ng nethod in accordance with claim 3.



