-1 - SPECIFICATION COVER FILM TECHNICAL FIELD [0001]The present invention relates to a
cover film used in packages for electronic components. BACKGROUND ART [0002]With the
miniaturization of electronic devices, the electronic components used therein have also become
progressively smaller and of higher performance, and the components are automatically mounted on
printed circuit boards during assembly of the electronig-devices. Surface-mounted electronic
components are housed in carrier tape with pockets that are consecutively formed by thermoforming in
accordance with the shapes of the electronic ceryamrenigiéNer loading the electronic components, a
cover film is laid as a lid material over the top surface of the carrier tape, and the ends of the cover film
are continuously heat-sealed in the longitudinal direction with a heated seal bar to form packages. As
the cover film material, one having a heat seal @geyBPRUFEINPPlastic resin laminated onto a biaxially
stretched polyester film substrate is used. The carrier tape is a thermoplastic resin, such as a
polystyrene or a polycarbonate. [0003]In recent years, electronic components such as capacitors,
resistors, IC's, LED's, connectors and switching elements have become increasingly smaller, lighter
and thinner, and ithegorcon@inpreasingly difficult to achieve the desired performance when peeling
cover films to remove the electronic components contained inside from the packages. hi particular, the
peel strength when peeling the cover film from the carrier tape should continuously be within a certain
range of VaAluks. The smgﬁ‘]&p e N T SRR B AL THIBB HErt B RS ISR H B ERBe, the more
likely that the eleetrapim@amponents will fly out due to vibrations when peeling, resulting in problems
during the mounting process. [0004]In other words, when mounting components during the production
of electronic devices and the like, the cover film is peeled from the carrier tape by an -2- automatic
peeling device, bBAICK@RZENEIARTth is too strong, the cover film can be torn, and if too weak, the
cover film may separate from the carrier tape during carrier transport, causing the electronic
componggis,inside to spiauih, In paricular with.fhe. sudden increases,in mounting seeed, the peel
speed of cover films has become very fast, with takt times of 0.1 seconds or egs, andlilarge impact
stresses are appliberdn theccdyebdimelpraste eeingnalsard i lhigher peoblarmnknewhths "film rupture”
wherein the cover film is.severed 6ANRSEYMIAARRIAS A MLASHIS, A0aIRSt thisnd f lp dypture,
method of providing a layer of polypropylene, nylon or polyurethane excelling in impact resistance or
tear propagation pPEstEeaiTcEHetveSrraSubetiHesd Siee B raINPstiattet98rpddteiefiiist BiPthe like and a
sealant layer has,BRepRkORASRA SR RalEN PO HBGR EhdriQ RkiMditi QR admetheg: of preventing
propagation of stress to the substrate layer by using a metallocene linear low-density polyethylene with
a certain specific ﬁ?é\?ﬁ?fégetﬂécﬁﬁ?éﬁﬁ%‘i%ﬁ%eﬁ?er@%‘%%@‘?lméh%{?ﬁﬁ‘g%%'ﬂﬂ’ﬁge&saﬁCﬁ&‘i"’fesive layer

between this intermedialal lRYaranedhe substiatelayesbasheenqioppsedd see-Fatenhbocument 4).
However, even with these methods, it is difficult to suppress film ruptures during high-speed peeling
such as 100 m péPYﬁ’irﬁﬁ%ﬁ%ﬁ%’é‘]‘?&'ﬂBﬁ%hﬁﬁf?ﬁlﬁékﬁa%é(?&lﬁ‘gﬂ%ﬁh TErELR SR B8 s need to be
baked in order tovarmoseniaisiage. condaiaedvii the sealing tesing;ihi atdar denimpsoye the productivity
of such electroniclgom gnents, .thfe bakitng temg%rat.u[ ngutsthb% rakig?eg tglshor%etn tthe bakjng time.
Recently, baking %nguguaﬁﬁﬁ etsélélnabnel?f’lo?m%raofor 72'hours|in a 60 G envitdnient or for 24 hours in a
80 C environmenThvithracower ifilmhasadisedlecto acarter papstylrsuch pases;Hhetelectronic
CompongRiairay adhere digeatssalsiaces oldfe coxer T sausing mawning dgfects when
mounting the’components on a dubstrate. However, such pro?ﬁe S olpcomponent adherence have not
been sufficiently comsidereehdonvehtigrediyeREIAT D ARMNIatar Doclirelgbtf000d [Riatent
Document 1:3P-A, (119373 RAIRNLAGIANLAIFsAHAGR30020 Batent Bocumentatile A
2000-327024 “3”Patent Document 4: JP-A 2006-327624 SUMMARY OF
THE INVENTION{O808]Thie prrasentinvesitionosemsneraies ionidnedintidedfore hentidnets-

circumstances, apgdarimatlyaddrgsses e Rablem-ofofferpga.couar diln.that ablegstpartially
solves the drawbacks of conventional cover films. More specifically, the present invention

addresses the proplR ofbffetngncoRrsliTTer tiselitetarfiet Taple arbisfieybnelosHgnic

polycarbonate or thadikenwhereirvtheinrebstreRgthowhaarpasing the cavietdipdasxstiagtglectronic
components is continuously within a certain range, and the increase in peel strength is small even

during high-speed'B&&firigy thaHssy Sheventing srobiera iR BRemb iR P Seesd BuRP &S Small
electronigpemmponents spiling:ous:dyavieyibationg whenmaslingity plupsaftaercaver film during
high-speed peeling and component adherence due to baking. [0009]As a result of diligent study of the
aforementioned proBISAIC t& STl i VS teT STEURIHAP S S VETHIRT fREIGVEIR8H S the problems
addressed by the present invention can be obtained by providing a heat seal layer comprising a
specific thermoplastic resin having a specific mass-average molecular weight, thereby achieving the
present invention. [0010]In other words, according to one embodiment, the present invention offers a
cover film comprising at least a substrate layer (A), an intermediate layer (B), a peel layer (C) and a
heat seal layer (D) capable of being heat-sealed to a carrier tape; wherein the heat seal layer (D)

comprises, as a main component, a styrenic-acrylic copolymer having a mass-average molecular
weaeiaht of 5000 to 20000 001 11Accordina to one embodiment the <tvrenic-acrvlic conolvvmer of the



polystyrene and polycarbonate or the like is formed using a specific thermoplastic resin having a
specific mass-average molecular weight as a heat seal layer, resulting in a cover film wherein the peel
strength when peeling the cover film to extract electronic components is continuously within a certain
range, and the increase in peel strength is small even during high-speed peeling, thereby preventing
problems in the mounting process such as small electeanic components spilling out due to vibrations
when peeling, rupture of the cover film during high-speed peeling and component adherence due to
baking. BRIEF DESGRIR M Qe R RMVINGE 0H4IRi skds mectian vigw.shoudng an
example of the layer structure of the cover film of the present invention. MODES FOR CARRYING
OUT THE INVENTON (0O TEITHE Cover Mrar therfe st iRt eHtish dsniprises 4\t fEast a substrate
layer (A), an intermaeashate tayende adeaehiayentneandnsheatspanpblay el () tibubatander An example
of the structure of tgg caver film of the p,resentciinﬁqentiop IS s{:ofwn in 1&% % 9016 The sybtstrate layer
(A) is a layer comsﬁrlsfﬁldrgr ?g(f(Siéﬂf/n §Frréttlgﬁéaef)dlyees?5? SFa ?aflozi’l(f)r/ Strétchie Cr(l)y 6n. of which biaxially
stretched polyethyighelerephtifalate (@i )r bigxialylsietcipad polyetwienehaplbthelaiec(PEN),

biaxially stretcheqﬂ6 6-nglon or.6-nylon and Qig&(iallﬁlﬁtreighed pol,¥ﬁ)ro angsne,arﬁeparrltj[ﬁgIarIy preferred.

9
The biaxially stretcﬁ{e%iu Egr?elgllglﬁallys‘s%rreet%%e PE %Ilnaxxllgﬁg/néatsretc e Lg(-en)‘/'fon,eblamally stretched

6-nylon or biaxiallpsiréichedeyelyprepylene may be of types that are generally used, or be coated with
or contaipgaants-static aget fat, a0 Anfi-FAaiieAmEN oL DY e upIRgied ing sorgna reatment
or an easy-adhesion treatment. If the substrate layer is too thin, the tensile strength of the cover film
itself decreases, solyfimrrrigpuieyitentsdywedaramenligdlingre covenfior ©m rhePethiéerhand, if too

thick, the heat seglghility. serRELheGaUHSE (R0edaGTE 8RN IIE. SOSEIRGCERSER. SALNE Of thickness
12 to 25 [nil is normally preferred. [0017]In the present invention, an intermediate layer (B) is laminated

onto one surface BHE SvpdtraketapErRAFViscahuah dNIvemay/er 4 Pectiddiintd yesiefrtonstituting
the intermediate @@e&&i@?@w@%%ﬂia%s lowrdensity:PRlethyleng thateinalter rafarred to as

LLDPE), which is flexible and has an appropriate degree of rigidity and excels in tear strength at
standard temperdfirel BB LY S AT ScHaRsIRr S EsE AR GE 1BF 5150090842573 103 kg/m3) in
particular, the resiswet thevaiapmediaiabayan isineladupazeed.eult frmthenetidipritionsohthe cover
film due to the heat and pressure of heat sealing, so that the iron will not be easily soiled during heat
sealing, and the iTtBTHTSIRE PEFTS BEIRSREt WhEH e RLSERANG e LOVRFRIRINERBY Bleviating
contact spots of thethedi sealifificibmangpiesuliinguptstabie pechistiepgit pebiery; peeling the cover film.
[0018]LLDPEs in%ucéc;:- r‘g\i}osg that are polymerized by a Ziegler catalyst and those that are polymerized
by a metallocene cgtalys?l(‘ﬁéreinafter referred to as m-LLDPES). m-LLDPEs enable strict control of the
moleculdp®ejght distributiddiamdhapelespe tiallydsigh deetr strengtipoaerds are dhebeforefavorably used
for the intermediate, layer (B),f the present invention, Ia0191The aboverdescribed myLL DPE is a
copolymer having, as comonomers, an eﬂ'myllléne and an olefin with at least 3 carbon atoms, preferably
a linear, branchedrodegioriatié vt besraubstitencos- dhefinlwighanre b8 earhohbaterms! ©xamples of
inear mono-olefing aclsie RIGRYIFRS: JcigNS, RERIENG. Js/ AN d-ALlPneriaRaRe, 1-decene,
1-dodecene, 1-tetradecene, 1-hexadecene and 1-octadecene.” Additionally examples of branched
mono-olefins incl6Y&3nriathpIcIionfend Bapieth o0 -Semarmamarm ity (oparitbnbeghepaled
2-ethyl-1-hexene ( Additinally. exampiesef arematicRUclEMsssHHRstitedmRnowRiginsnglude styrene
and the like. These comonomers, singly or as a combination of two or more types, may be

copolymerized with*EgsyiriBe THer epofHIBZa a8 Ater e S s pORHRITES FOBTRY I &Re such as
butadiene, isoprenguplidiaexadiener, dicyciensatadiens phdka-eihylidenrsd-nerbesnene. Among these,
those using 1-hexene and 1-octene as comonomers are preferably used for having a high tensile
strength and excélffigATEFRS 8T edSe6BY0T e thickness of the intermediate layer (B) is generally 5
to 50 im, preferably 10 to 40If the thickness of the intermediate layer (B) is less than 5 im, the adhesive
-6- strength betw?{%ra ttﬂggél?{s[trate layer (A) and the intermediate layer (B) may be inadequate, and it
is difficult to achieve 'tAhe eftect of reducing contact spots of the hot iron when heat sealing the cover
film onto the carrier tape. On the other hand, if 50 is exceeded, the total thickness of the cover film
may be too thick,Banchittmaynteatslifficult to obtain sufficient peel strength when heat sealing the cover
film onto Haszj:arrilegtéapsblggzr}t]}ﬁhe cov‘zlg_w%ggh%%oresent invention is provided with a peel layer (C)
mainly cémp Ising a {hermopfastlb resin between the intermediate layer (B) and the heat seal layer (D).
Examples of the tPreemtlolastient@sin that/mayHde-2p88din this peel layer (C) include acrylic resins,
polyester resins, gihylene-yinylacetate 9991956%%”2"7%511”5 (hereinafter referred to as EVA),
ethylene-acrylic acid copolymer resins, ethylene-methacrylic acid copolymer resins, styrene-isoprene
diblock copolymer resins, hydrogenated styrene-isoprene diblock copolymer resins, styrene-butadiene
block copolymer resins, hydrogenated styrene-butadiene diblock copolymer resins, hydrogenated
styrene-isoprene-styrene triblock copolymer resins (hereinafter referred to as SEPS), hydrogenated
styrene-butadiene-styrene triblock copolymer resins (hereinafter referred to as SEBS), hydrogenated

styrene butadiene random copolymer resins and hydrogenated styrene-isoprene random copolymer
racine Amonad thece [|FPR and [SRFR< havina a <tvrene content of 18 t0 RKE macce0/i hace little vvariation



[0027]The thickness of the heat seal layer (D) is in the range of 0.1 to 5 im, preferably 0.1 to 3 im, and
more preferably 0.1 to 0.5If the thickness of the heat seal layer (D) is less than 0.1 im, the heat seal
layer (D) may not exhibit sufficient peel strength. On the other hand, if the thickness of the heat seal
layer (D) exceeds 5 im, the cost will increase, and there tend to be variations in the peel strength when
peeling the cover film. [0028]Furthermore, in a cover f@m according to a preferred embodiment of the
present invention, an inorganic filler is added to the heat seal layer (D). The cover film of the present
invention, as deserRgdrRRevenMaY be bakadiyhilerbeat sealed to the surface of a carrier tape
containing electronic components for 72 hours in a 60 C environment or for 24 hours in an 80 C
environment in order to remove the moisture contained in the sealing resin. In such cases, if the
electronic composeMMem Mt DRAUINEX®IBNTIIANO the cover film, trouble may occur when peeling the
cover film and mounting electronic components. In the cover film of the present invention, the variation
in peel s th when peeling the cover film is small, and the stickiness of the heat seal layer (D) with
rospect (G contained Lo CermBO R B Rl LA SR ES B R TR contioled
so such problemsuof pdinesigndirelgctionicocbbmpoéntsgandver sbived butadhasidiy poexention can
be more reliably ;9- ngmga\égsdowc%ggrilg%ng _inorganic filler to the heat seal layer (D). The inorganic
filler added here mayrbe of any type as long as the above-described adhesion prevention is
significantly achieved, eXdmpkesdficiligitiy spheridarortionushiested theantibles, dikdarparticles, alumina
particles, mica parfigleg, calcium cRMRNAE. 20 BIpNeRILMGHReNBIR. Additionally.in.erder to
maintain the transparency of the cover film the inorganic filler should have a median size (D50) of less
than 200 nm, andhE0es! Soepattshymradsngdreesean Hie inayive Mrdtickid POTRoTRthermore, in the
cover film of the pgsaNbIRNERIRR Acenduciiemaigrialis.coniained-iniheiprgehiayer (C), butin one
embodiment, a conductive material may be included in the heat seal layer (D) also, and the surface
resistance set prefeiaB s IPsed oacling oL RIeKRERSRIORIS a6 tReY B BEIFASIE A conductive
material may not hengluteddnidasnepkiayesilin; anda conguate malepalicgniapied enly in the heat
seal layer (D). Here, the type and amount of the conductive material contained are similar to those
mentioned above f6F e gg?@'brf%]&ﬁibﬂ’fﬁd[iﬁ’éeﬂi%?%‘éﬂ@m@ﬁﬂﬁﬁéﬂ%a%%roducing the
above-desmiped cover filxa dsd30l padiicshariyuBssrigie gioantbanyhcopromannathioedmay be used. For
example, an adhesive of polyyrethane, palyester, polyolefin or ethyleneimine can be coated onto
the striace of a STHSAEETAEL DAl oY S mOTe! S aRant) SRR as LRt (Tem BT
composition mainkyveainprising ob+hibBRRE teclodngnhaterndeaiatedayeisiily)acaacte extruded from a
T-die, and coated onto & swface o which.an anchor coating has heen anplied, i form g wo-layer fim
consisting of a su Strate ?ayer(s and an termediate ay%%ﬂg T en,t e’sur*a e°0f the ihtermediate
layer (B) may be teatedewtithvingigpreel layer (C) of the present invention, for example, by coating with a
gravure gagisr, a reverse coater, g kiss coater, an.ail knife coatar, 3 Mavisr harcoaier of a dip coater.
hi that case, the surface of the intermediate layer (B) should preferably be subjected to a corona
treatment or ozorrevretimerntbeforatisatingubfvatidtyer Coromartieatrdatt iy paficukedyipraferred.
Further, the peel layer (C)cpated withieiaupedintedaver (B) mavhascoaied. withiagsin
composition constituting the heat seal layer (D), for example, by coating with a gravure coater, a
reverse coater, alM¥sSeB&EN &N LMK CHatE11A PR DARCHERFTICH Bip ROAEBE tABHEin the

objective cover film, JQOILIAs anathanmeibRdhpdneimsediate layer (B) can be pre-formed by T-die
casting or inflation, then dry-laminated onto the substrate layer (A) by adhesion using a -10-

polyuretddHa] polyester S FINBRMPAHBRAE b AIfPCONSIRRY Bra ¥ ibshisqdyer (A) and
an intermediate layes (B)isandshesunface ok theirermadiatalrdayen (B)moated with the peel layer (C)
and the heat seal layer (D) to gbtain the desired cover film. [0032]As yet another method, the desired
cover film can also be oBFaTR&H By CRAY PEMiriBTiBR FYSTHS! SOBIRIL S it RYRSHIOBAY A st
intermediate layerysigmaddoyomdie castinghpiiflatieone Nextyadasiniaomnpestian mainly comprising
melted m-LLDPE is supplied between a film of this first intermediate lgyer and a film of the substrate
ayer () o form ST & 2SR i MR e oyt ARG Lo A s v S hiBiing the
substrate layer (Apoftire desiredtcevertfiiz.and ar intbodiediatehiayendBYiconsistiatiof the first
intermediate layer, and e second nfermediate.ayer, ARsel layer (Gl and adhieaseal layer (O) are
further coated onto the surface 6n the intermediate 1ayer (rBs)p3| € to obtain the 6%jective film. As with
the above methodspama@dhabiveoshdliiecgediertaliyriveecobted, dmtextmeptubfaceadmithe side of the
substrate layer (A),1o he Jamjnated with film. [0033]In addition to the aforementioned steps, at least
one surface of the cover film may be subjected to an antistatic treatment as needed. As the antistatic
agent, an anionic, cationic, non-ionic or betaine surfactant type antistatic agent, or a polymer type
antistatic agent and a conductive material may be applied using a roll coater with a gravure roll, a lip
coater or a sprayer. Additionally, in order to evenly apply the antistatic agent, the film surface should
preferably be subjected to a corona discharge treatment or an ozone treatment, preferably a corona

discharge treatment, before performing the antistatic treatment. [0034]The cover film is used as a lid
matarial for the carrier tane which ic a recentacle for hoticina electronic comnonente CAarrier tane i A



(c-4) Conductive Material: FSS-10T (Ishihara Sangyo), acicular antimony-doped tin oxide,
number-average length 2 la toluene dispersion type (c-5) Conductive Material: SNS-10T (Ishihara
Sangyo), spherical antimony-doped tin oxide, median size (D50) 100 nm, toluene dispersion type
(c-6) Conductive Material: DCNT-263D-1 (Daido Toryo), carbon nanotubes, diameter 10-20 nm,
number-average length 0.1-10 [0040](Resin of Heat S¢al Layer (D)) (d-1) Resin: Daikalac S-7069A
(Daido Chemical), styrenic-acrylic copolymer resin, mass-average molecular weight 9000, glass
transitiondgmperature 8GGHgd-BesinrLaikalasBok AR Bo(Raiglo.Chesnicabnstyanic-acrylic
copolymer resin, mass-average molecular weight 12000, glass transition temPerature 80 C (d-3)
Resin: Daikalac S8 15584 AR es Ry P HIRIR E5P aRMiEr At e Liia falfe molecular
weight 16000, glassitiaasiidondeimperad e 8 Galel-dmpasin. Daikalac 8020 (Daido Chemical),

styrenic-acrylic copolymer resin, mass-average molecular wejght 8000, glass transition temperature 90
& () TR Dakatac S005 [0 CHER T T AT N EOa0R I S average
molecular weight 2030y glesadrasisiticiterapetiatliie 560Gn{d-B)rigesip:cDaikatae Bag69Bn(Daido
Chemical), styrenic-acrylic copolymer resin, mass-average malecular yeight 22000, glass transition
temperaturs 80 C (9 A BARIAL BOBE (Bus Chared b B
molecular weightf4600hgtas shranditiomgtmpenatgrd B0IE c(de8fiResinxiDidrilcBRit 13 (Mitsubishi
Rayon), acrylic re@&g%ﬁ%‘%‘é‘éﬁ%ﬁﬁo@%ﬁ’}%&% yeight 20000, glags; FansIig 5@@@@@&9{5 nC
(Inorganic Filler to be Added to Heat Seal Layer (D)) (d-97 [norganic Filler: MEK-ST-ZL (Nissan
Chemical), silica fitheH svrdiansZeg{DBHeydosing tidrdo) rooisdietiveorareriathF9suning (Ishihara
Sangyo), acicular,antiaony:4oRed i hde 9&%@&@%@&@’&5@9&'%lgﬁ?aadﬁs%l%%%&‘lﬁgers'0” type

[0041]<Example 1> A polyester anchor coating agent was applied by a gravure process to the
surface of a biaxi&iBr&itefche ePpeyasdriinhistiredessinmanice W e rARESRISEE B dry
lamination with afiief thickness 40 m consisting of a [m-LLDPE] polymerized by a metallocene
catalyst, resulting in a laminated film consisting of a biaxially stretched polyester layer (substrate layer)
and an m-LLDPE layer (intermediate layer). Next, the m-LLDPE surface of this film was subjected to a
corona treatmentpaiter vascr IPreI{is: DFResin)rRIasoies in cyclohexane and an antimony-doped tin
oxide dispersion [(c-4) Conductive Material] were mixed at a ratio in solid parts of (c-1) : (c-4) = 100 :
300, the 0%!1% corona-treated surface was cogted to a er thick?%s1 of 0.4 irrt1 bé/ a gravure process to
form therﬂpee layer. The coated SUtAEe STIRE peet VRFIVAS fiMieP Coated By 8 Pavive process with
a solution formedfiby niitingres¢amndamtoapolymer of styrene resin and methacrylate resin [(d-1) Resin]
and [(d-9) Inorganic Filler] so as to have a mass ratio in solid parts of (d-1) : (d-9) = 100 : 50 and
dissolving in MEK, so as to have a thickness after drying of 0.6 im to form a heat seal layer, thereby
resulting in a cov&@PEIGORGRRYPe WA BRtINMEN IO rmance. [0042]<Examples 2-10 and
Comparative Examples 4-6> A cover film was produced in the same marmer as Example 1 aside
from the fagtthat the peeylaver.andihgakssallaver.wers, iRrmedvsingLan materials syah as resins
described in Table 1 and Table 2. <Comparative Example 1> A cover film was produced in the
same marmer as®Exaigiplediagdieridng tel faxertitateng idrentrrediarerd)en Wwasopdevidéd, and the peel

layer and hgat Se@!aﬁ%%é?erdf/ﬂ@sfﬂfmﬁgo?%&%ﬂl}ﬁp& Iﬂ@é&@ﬁirﬁ%xlﬁ){ﬁ'is%mﬁkﬂ%f P0 .
<Comparative Example 2> A cover film was produced in the same marmer as Example 1 aside

from the f¥Efthat no peell PgyPiiate frusiiteds afytheomrEfnedilrr et s s T I8er were
formed using the pawmpletRls SHER AT RSNV FalEdZ oTfe MINPAr ativprEsRRR g B> A

cover film was produced in the same marmer as Example 1 aside from the fact that no heat seal layer

was provided, anBiteintdiiraeiReYaer anapeER e e 2 Y RdY L& YRR Faw materials

such as resins shewnoinahablex2fPf4irEvadugtiop, Meathedzrticulaipyeidilas fanusatmearrier tapes
for electronic components produced according to the exampleiand comparativc? examgles were

evaluated as shoWit BETOW- THREHEEYPE AracdH dilin PE¥BELaUEf Y PABIE T and TAbIEF SN Haze

The haze was measdsadusig@nsitegeatioty spigient/peybeasyagide wiegdneadsotcanoe with
Measuring Methcgj A gtf gl‘%i (Zrl(:%Séa}r?é?r% ‘It'f)s aqﬁsaulég taﬁrﬁa%hovy_n tiargiétge Tows of Tabl%l and Table 2
labeled "Haze". ( fg)eaelln ropeﬁy Riaplng achine @ﬁi%uya 0ogyo EYM28 P) to heat-seal a
5.5 mm wide coveuHitatetbtan @nora twidequo ycar bowatéhesinnaretampentD el Kize) sahstpelisisrane carrier
tape (Denka) with 4 gealing head width o£0:5 mm x4, a.sealing head Jength of 32 mm, 4 sealing
pressure of 0.1 MPa, a feed Tengtl% of 4 mm and a seg]mg time of 0.1 seconds x 8 with a sealing iron
temperature of 140c@r teht0Q<Eliag 18 @ wntdivals Onftee dtttinkpsthHdodo ik, Wouksarsearbilihosphere of
temperature 23 C and a relative humidity of 50%, the cover film was peeled at a peel angle of 170 to
180 at a speed of 300 mm per minute in the same atmosphere of temperature 23 C and relative
humidity 50%, and those with an average peel strength of 0.3 to 0.9 N when heat sealed with a sealing
iron temperature of 140 C to 190 C at 10 C intervals were marked "excellent", those having a sealing
iron temperature range wherein the average peel strength is in the range of 0.3 to 0.9 N but having a

sealing iron temperature range wherein the average peel strength lies outside the range of 0.3t0 0.9 N
when heat caaled with 2 caalinA iron temperatiire of 140 C to 100 C at 10 C intervale were marked



(5) Rupture Resistance of Cover Film Heat sealing was performed on polystyrene carrier tape
(Denka) so as to have a peel strength of 1.0 N. The cover film was peeled under the same conditions
as in (2) Sealing Property above. The carrier tape sealed with the cover film was cut to a length of 550
mm, then the bottoms of the pockets in the carrier tape were applied to a vertical wall on which
double-sided adhesive tape was bonded. 50 mm of ceseer film were peeled from the top portion of the
bonded carrier tape, the cover film was pinched by a clip, and a weight with a mass of 1000 g was
attached to the clip oAfter-alewing-thaweightite all Rattyallysdbaserimiwbich the,cavex film did not
break in a single sample among 50 samples were marked "excellent”, those in which 1 to 5 samples of
the cover film brok¥BMSRS &G € dmples were marked "good", and those in which at least 5 samples
broke wgoeimarked "fail"Inlthe prseiltsraseshioamilitethe davwsayed @ple1dnangctiable ankaheted "Film
Rupture Resistancfe'}'l. %%Peel 1Stre?%ih ,Stabilcml Ov?r Time d He tsealir}g was ter,forrt’rpled so as to
have a peel stren?;tﬁ O O A N URTE & 8 AR CohGitiRE 58 5h ft?) Seaﬁirneﬁ1 r&ﬁgﬂs)/. THE f88ults were
placed for 7 daysiiteenvitiormentsBdfsterapeaitaiurértor ©anthieiatpody bibmedityhtB%adtnd temperature 60
C and relative humijdity .95%, fter remoyal, were left for 24 hours in an atmosphere .of
tomperature 23 C o B B i SO0 Ll e S Er e s S A corme
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aromatic nucleus-substituted a-olefin with 3 to 18 carbon atoms. Examples of linear
mono-olefins include propylene, 1-butene, 1-pentene, 1-hexene, 1-octene, 1-nonene,
1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene and 1-octadecene. Additionally,
examples of branched mono-olefins include 3-methyl-1-butene, 3-methyl-1-pentene,
4-methyl-1-pentene and 2-ethyl-1-hexene. Additionally, examples of aromatic
nucleus-substituted mono-olefins include styrene and the like. These comonomers,
singly or as a combination of two or more types, may be copolymerized with ethylene.
The copolymerization may be a copolymerization of a polyene such as butadiene,
isoprene, 1,3-hexadiene, dicyclopentadiene and 5-ethylidene-2-norbornene. Among
these, those using 1-hexene and 1-octene as comonomers are preferably used for having
a high tensile strength and excelling in terms of cost.

[0020] The thickness of the intermediate layer (B) is generally 5 to 50 pm, preferably 10

to 40 pm. If the thickness of the intermediate layer (B) is less than 5 um, the adhesive
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strength between the substrate layer (A) and the intermediate layer (B) may be
inadequate, and it is difficult to achieve the effect of reducing contact spots of the hot
iron when heat sealing the cover film onto the carrier tape. On the other hand, if 50 pm
is exceeded, the total thickness of the cover film may be too thick, and it may be difficult
to obtain sufficient peel strength when heat sealing the cover film onto the carrier tape.

The cover film of the present invention is provided with a peel layer (C) mainly
comprising a thermoplastic resin between the intermediate layer (B) and the heat seal
layer (D). Examples of the thermoplastic resin that may be used in this peel layer (C)
include acrylic resins, polyester resins, ethylene-vinyl acetate copolymer resins
(hereinafter referred to as EVA), ethylene-acrylic acid copolymer resins,
ethylene-methacrylic acid copolymer resins, styrene-isoprene diblock copolymer resins,
hydrogenated styrene-isoprene diblock copolymer resins, styrene-butadiene block
copolymer resins, hydrogenated styrene-butadiene diblock copolymer resins,
hydrogenated styrene-isoprene-styrene triblock copolymer resins (hereinafter referred to
as SEPS), hydrogenated styrene-butadiene-styrene triblock copolymer resins (hereinafter
referred to as SEBS), hydrogenated styrene butadiene random copolymer resins and
hydrogenated styrene-isoprene random copolymer resins. Among these, SEPS and
SEBS having a styrene content of 15 to 35 mass% has little variation in peel strength
when peeling the cover film and can be favorably used.

The thickness of the peel layer (C) is usually in the range of 0.1 to 3 um,
preferably 0.1 to 1.5 um. When the thickness of the peel layer (C) is less than 0.1 pm,
sufficient peel strength may not be obtained when heat sealing the carrier tape to a cover
film. On the other hand, when the thickness of the peel layer (C) exceeds 3 um, there is
a risk of disparities occurring in the peel strength when peeling the cover film. As will
be described below, the peel layer (C) and heat seal layer (D) are normally formed by
coating, but when formed by a coating method, the thickness here is the thickness after
drying.

The peel layer (C) may include conductive material as needed, preferably
conductive microparticles, so as to make the surface resistance preferably 1 x 104 to 1 x
102 Q. Examples of conductive microparticles include conductive tin oxide particles,
conductive zinc oxide particles and conductive titanium oxide particles. Among these,

tin oxide doped with antimony, phosphorus or gallium exhibits high conductivity with
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little reduction in transparency, and is more preferably used. The conductive tin oxide
particles, conductive zinc oxide particles and conductive titanium oxide particles may be
spherical, acicular, or a mixture thereof. In particular, when using acicular
antimony-doped tin oxide, a cover film having particularly good anti-static performance
is obtained. The amount of conductive microparticles added should generally be 100 to
1000 parts by mass, preferably 200 to 800 parts by mass with respect to 100 parts by mass
of the thermoplastic resin constituting the peel layer (C). If the amount of conductive
microparticles is less than 100 parts by mass, a surface resistance of less than 10" Q may
not be obtained on the heat seal layer (D) side of the cover film, and if the amount
exceeds 1000 parts by mass, the relative amount of thermoplastic resin decreases, making
it difficult to obtain sufficient peel strength by the heat seal.

The peel layer (C) may comprise, as a conductive material, at least one carbon
nanomaterial such as carbon nanotubes or carbon nanofibers. Of these, carbon
nanotubes with an aspect ratio of 10 to 10,000 are preferable. The amount of carbon
nanomaterial added to the peel layer (C) is 0.5 to 15 parts by mass, preferably 3 to 10
parts by mass with respect to 100 parts by mass of the thermoplastic resin forming the
layer. If the amount added is less than 0.5 parts by mass, the effect of providing
conductivity by addition of carbon nanomaterials is not sufficient, whereas in excess of
15 parts by mass, the cost increases and the transparency of the cover film is reduced,
making it difficult to inspect the contained components through the cover film.

With the cover film of the present invention, a heat seal layer (D) mainly
comprising a thermoplastic resin is formed on the surface of the peel layer (C), and a
styrenic-acrylic copolymer is used as the thermoplastic resin. The styrenic-acrylic
copolymer is a copolymer having styrenic monomers and (meth)acrylic monomers as
essential components, example of styrenic monomers being styrene, a-methylstyrene,
o-methylstyrene, m-methylstyrene, p-methylstyrene and p-phenylstyrene, among which
styrene is particularly preferred. These styrenic monomers may be used singly or as a
combination of two or more types. Examples of (meth)acrylic monomers include
acrylic acid esters such as methyl acrylate, ethyl acrylate, propyl acrylate and butyl
acrylate, and methacrylic acid esters such as methyl methacrylate, ethyl methacrylate,
propyl methacrylate, butyl methacrylate and cyclohexyl methacrylate. The

(meth)acrylic monomers may be used singly or as a combination of two or more types.
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Furthermore, in addition to styrenic monomers and (meth)acrylic monomers, a small
quantity of other monomers capable of copolymerizing with these monomers may be
copolymerized therewith.

The resin mainly comprising a styrenic-acrylic copolymer highly excels in heat
sealing ability with respect to polystyrene and polycarbonate which are materials
forming carrier tape. Resins having, as main components, styrenic-acrylic copolymers
with a mass-average molecular weight of 5000 to 20000, preferably 10000 to 20000, are
especially used. Since tackiness occurs with a mass-average molecular weight of less
than 5000, the housed components may stick to the heat seal layer (D) and cause
mounting problems. On the other hand, if the mass-average molecular weight exceeds
20000, there is a dramatic increase in peel strength when the peel rate is raised, which
can cause ruptures. Additionally, the glass transition temperature of the
styrenic-acrylic copolymer is preferably 70 °C to 100 °C. At less than 70 °C, the housed
components may adhere to the heat seal surface of the cover film in transportation
environments such as in sea mail.

The thickness of the heat seal layer (D) is in the range of 0.1 to 5 um, preferably
0.1 to 3 um, and more preferably 0.1 to 0.5 um. If the thickness of the heat seal layer (D)
is less than 0.1 pum, the heat seal layer (D) may not exhibit sufficient peel strength. On
the other hand, if the thickness of the heat seal layer (D) exceeds 5 um, the cost will
increase, and there tend to be variations in the peel strength when peeling the cover film.

Furthermore, in a cover film according to a preferred embodiment of the
present invention, an inorganic filler is added to the heat seal layer (D). The cover film
of the present invention, as described above, may be baked while heat sealed to the
surface of a carrier tape containing electronic components for 72 hours in a 60 °C
environment or for 24 hours in an 80 °C environment in order to remove the moisture
contained in the sealing resin. In such cases, if the electronic components contained
therein stick to the cover film, trouble may occur when peeling the cover film and
mounting electronic components. In the cover film of the present invention, the
variation in peel strength when peeling the cover film is small, and the stickiness of the
heat seal layer (D) with respect to the contained electronic components at high
temperatures of 60 to 80 °C may be controlled, so such problems of adhesion of

electronic components can be solved, but adhesion prevention can be more reliably
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achieved by adding an inorganic filler to the heat seal layer (D). The inorganic filler
added here may be of any type as long as the above-described adhesion prevention is
significantly achieved, examples including spherical or crushed talc particles, silica
particles, alumina particles, mica particles, calcium carbonate and magnesium carbonate.
Additionally, in order to maintain the transparency of the cover film the inorganic filler
should have a median size (D50) of less than 200 nm, and 10 to 50 parts by mass, for
example, may be included.

[0029] Furthermore, in the cover film of the present invention, a conductive material is
contained in the peel layer (C), but in one embodiment, a conductive material may be
included in the heat seal layer (D) also, and the surface resistance set preferably to 1 x 104
to1x102 Q. Alternatively, in another embodiment, a conductive material may not be
included in the peel layer (C), and a conductive material contained only in the heat seal
layer (D). Here, the type and amount of the conductive material contained are similar
to those mentioned above for the case of addition to the peel layer (C).

[0030] The method for producing the above-described cover film is not particularly
restricted, and any common method may be used. For example, an adhesive of
polyurethane, polyester, polyolefin or polyethyleneimine can be coated onto the surface
of a substrate layer (A), for example, of biaxially stretched polyester, then a resin
composition mainly comprising m-LLDPE to form an intermediate layer (B) can be
extruded from a T-die, and coated onto a surface to which an anchor coating has been
applied, to form a two-layer film consisting of a substrate layer (A) and an intermediate
layer (B). Then, the surface of the intermediate layer (B) may be coated with the peel
layer (C) of the present invention, for example, by coating with a gravure coater, a
reverse coater, a kiss coater, an air knife coater, a Mayer bar coater or a dip coater. In
that case, the surface of the intermediate layer (B) should preferably be subjected to a
corona treatment or ozone treatment before coating, of which a corona treatment is
particularly preferred. Further, the peel layer (C) coated with the intermediate layer (B)
may be coated with a resin composition constituting the heat seal layer (D), for example,
by coating with a gravure coater, a reverse coater, a kiss coater, an air knife coater, a
Mayer bar coater or a dip coater, to obtain the objective cover film.

[0031] As another method, the intermediate layer (B) can be pre-formed by T-die

casting or inflation, then dry-laminated onto the substrate layer (A) by adhesion using a
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polyurethane, polyester or polyolefin adhesive to obtain a film consisting of a substrate
layer (A) and an intermediate layer (B), and the surface of the intermediately layer (B)
coated with the peel layer (C) and the heat seal layer (D) to obtain the desired cover film.

[0032] As yet another method, the desired cover film can also be obtained by sand
lamination. In other words, a film constituting a first intermediate layer is formed by
T-die casting or inflation. Next, a resin composition mainly comprising melted
m-LLDPE is supplied between a film of this first intermediate layer and a film of the
substrate layer (A) to form and laminate a second intermediate layer, and after obtaining
a film comprising the substrate layer (A) of the desired cover film and an intermediate
layer (B) consisting of the first intermediate layer and the second intermediate layer, a
peel layer (C) and a heat seal layer (D) are further coated onto the surface on the
intermediate layer (B) side to obtain the objective film. As with the above methods, an
adhesive should generally be coated onto the surface on the side of the substrate layer
(A) to be laminated with film.

[0033] In addition to the aforementioned steps, at least one surface of the cover film
may be subjected to an antistatic treatment as needed. As the antistatic agent, an
anionic, cationic, non-ionic or betaine surfactant type antistatic agent, or a polymer type
antistatic agent and a conductive material may be applied using a roll coater with a
gravure roll, a lip coater or a sprayer. Additionally, in order to evenly apply the
antistatic agent, the film surface should preferably be subjected to a corona discharge
treatment or an ozone treatment, preferably a corona discharge treatment, before
performing the antistatic treatment.

[0034] The cover film is used as a lid material for the carrier tape which is a receptacle
for housing electronic components. Carrier tape is a strip-shaped material with a width
of about 8 mm to 100 mm having dimples for housing electronic components. When
heat sealing a cover film as a lid material, the material constituting the carrier tape is not
particularly restricted, and any type that is commercially available may be used, such as
polystyrene, polyester, polycarbonate or polyvinyl chloride. When using an acrylic
resin in the heat seal layer, it can be suitably combined with polystyrene and
polycarbonate carrier tapes. The carrier tape may be made conductive by mixing
carbon black or carbon nanotubes into the resin, may have an antistatic agent or a

conductive material mixed in, or have a surface coated with a coating having a surfactant
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type antistatic agent or a conductive material such as a polypyrrole or a polythiophene
dispersed in an organic binder of acrylic or the like to provide an antistatic property.

[0035] A package housing electronic components can, for example, be obtained by
housing electronic components etc. in electronic component receiving portions of carrier
tape, then forming a lid using cover film, and continuously heat sealing both edge
portions in the longitudinal direction of the cover film to form a package, and winding
onto areel. The electronic components etc. are stored and transported by packaging
them in this form. The package housing electronic components etc. is conveyed using
holes called sprocket holes for conveying the carrier tape provided on the edge portions
in the longitudinal direction of the carrier tape while intermittently peeling away the
cover film, and the electronic components etc. are extracted while checking for their
presence, orientation and position, then mounted to a substrate by means of a
component mounting device.

[0036] Furthermore, when peeling away the cover film, if the peel strength is too low, it
may separate from the carrier tape and spill out the housed components, whereas if too
high, it can become difficult to peel from the carrier tape and tear when peeling the cover
film. Therefore, when heat sealed at 120 to 220 °C, the peel strength should be 0.05 to

1.0 N, and the variation in the peel strength should preferably be less than 0.4 N.

EXAMPLES

[0037] Herebelow, the present invention shall be explained in detail by means of
examples, but these should not be considered to limit the present invention.

[0038] <Materials Used>

In the Examples and Comparative Examples, the following materials were used

in the substrate layer (A), intermediate layer (B), peel layer (C) and heat seal layer (D):
(Substrate Layer (A))
Biaxially stretched polyethylene terephthalate film (Toyobo), thickness 12 um
(Intermediate Layer (B))
m-LLDPE: LL-UL (Futamura Chemical), thickness 40 um

[0039] (Resin of Peel Layer (C))
(c-1) Resin:  Tuftec H1041 (Asahi Kasei Chemicals), hydrogenated styrene-butadiene-

styrene triblock copolymer (SEBS), styrene proportion 30 mass%



7111-171 Tuftec 141041 Septone 2007 Tuftec 141051 10I-SSd I0I-SNS DCNT-263D-1 Daikalac
S-7069A Daikalac S-7069B D690t-S 301DITECE Daikalac 8020 Daikalac 8000 Daikalac S-7069D
Daikalac 8085 EII-Nff TEffeTa 71Z-1S-21HIAI 10I-SSd Substrate layer thickness; om Intermediate
layer thickness; om Peel layer thickness; om Heat seal layer thickness; om Cover film thickness; run
I0h 7401-1(i) polycarbonate tape polystyrene tape (3)2/ariation in peel strength (4) Cover film speed
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(7) Baking resistapogK&Irsudanen esisi@nesall), Hylirdglnatkd 1§ 3re=iQsrdrR-dyRie-Riblopg-p 9-P L-P
8P 6P copolymer (SEPS), styrene proportion 30 mass%
(c-3) Resin:  Tuftec H1051 (Asahi Kasei Chemicals), hydrogenated styrene-butadiene-
styrene triblock copolymer (SEBS), styrene proportion 42 mass%
(Conductive Material of Resin Layer (C))
(c-4) Conductive Material: FSS-10T (Ishihara Sangyo), acicular antimony-doped tin
oxide, number-average length 2 um, toluene dispersion type
(c-5) Conductive Material: SNS-10T (Ishihara Sangyo), spherical antimony-doped tin
oxide, median size (D50) 100 nm, toluene dispersion type
(c-6) Conductive Material: DCNT-263D-1 (Daido Toryo), carbon nanotubes, diameter
10-20 nm, number-average length 0.1-10 um
[0040] (Resin of Heat Seal Layer (D))
(d-1) Resin: Daikalac S-7069A (Daido Chemical), styrenic-acrylic copolymer resin,
mass-average molecular weight 9000, glass transition temperature 80 °C
(d-2) Resin: Daikalac S-7069B (Daido Chemical), styrenic-acrylic copolymer resin,
mass-average molecular weight 12000, glass transition temperature 80 °C
(d-3) Resin: Daikalac S-7069C (Daido Chemical), styrenic-acrylic copolymer resin,
mass-average molecular weight 16000, glass transition temperature 80 °C
(d-4) Resin: Daikalac 8020 (Daido Chemical), styrenic-acrylic copolymer resin,
mass-average molecular weight 8000, glass transition temperature 90 °C
(d-5) Resin:  Daikalac 8000 (Daido Chemical), styrenic-acrylic copolymer resin,
mass-average molecular weight 9000, glass transition temperature 66 °C
(d-6) Resin: Daikalac S-7069D (Daido Chemical), styrenic-acrylic copolymer resin,
mass-average molecular weight 22000, glass transition temperature 80 °C
(d-7) Resin:  Daikalac 8085 (Daido Chemical), acrylic resin, mass-average molecular
weight 4000, glass transition temperature 90 °C
(d-8) Resin: Dianal BR-113 (Mitsubishi Rayon), acrylic resin, mass-average molecular
weight 30000, glass transition temperature 75 °C
(Inorganic Filler to be Added to Heat Seal Layer (D))
(d-9) Inorganic Filler: MEK-ST-ZL (Nissan Chemical), silica filler, median size (D50) 100
nm

(d-10) Conductive Material: FSS-10T (Ishihara Sangyo), acicular antimony-doped tin
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oxide, number-average length 2 um, toluene dispersion type
[0041] <Example 1>

A polyester anchor coating agent was applied by a gravure process to the
surface of a biaxially stretched polyester film of thickness 12 um, which was then
laminated by dry lamination with a film of thickness 40 pm consisting of a [m-LLDPE]
polymerized by a metallocene catalyst, resulting in a laminated film consisting of a
biaxially stretched polyester layer (substrate layer) and an m-LLDPE layer (intermediate
layer). Next, the m-LLDPE surface of this film was subjected to a corona treatment,
after which the [(c-1) Resin] dissolved in cyclohexane and an antimony-doped tin oxide
dispersion [(c-4) Conductive Material] were mixed at a ratio in solid parts of (c-1) : (c-4) =
100 : 300, then the corona-treated surface was coated to a dry thickness of 0.4 um by a
gravure process to form the peel layer. The coated surface of the peel layer was further
coated by a gravure process with a solution formed by mixing a random copolymer of
styrene resin and methacrylate resin [(d-1) Resin] and [(d-9) Inorganic Filler] so as to
have a mass ratio in solid parts of (d-1) : (d-9) =100 : 50 and dissolving in MEK, so as to
have a thickness after drying of 0.6 um to form a heat seal layer, thereby resulting in a
cover film for carrier tape having anti-static performance.

[0042]  <Examples 2-10 and Comparative Examples 4-6>

A cover film was produced in the same manner as Example 1 aside from the fact
that the peel layer and heat seal layer were formed using raw materials such as resins
described in Table 1 and Table 2.
<Comparative Example 1>

A cover film was produced in the same manner as Example 1 aside from the fact
that no intermediate layer was provided, and the peel layer and heat seal layer were
formed sequentially on the substrate layer of thickness 50 um.
<Comparative Example 2>

A cover film was produced in the same manner as Example 1 aside from the fact
that no peel layer was provided, and the intermediate layer and heat seal layer were
formed using the raw materials such as reins shown in Table 2.
<Comparative Example 3>

A cover film was produced in the same manner as Example 1 aside from the fact

that no heat seal layer was provided, and the intermediate layer and peel layer were
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formed using the raw materials such as resins shown in Table 2.
[0043] <Evaluation Method>

Cover films for use in carrier tapes for electronic components produced
according to the examples and comparative examples were evaluated as shown below.
The results are shown respectively in Table 1 and Table 2.
(1) Haze

The haze was measured using an integrating sphere type measuring device in
accordance with Measuring Method A of JIS K 7105: 1998.  The results are shown in the
rows of Table 1 and Table 2 labeled “Haze”.
(2) Sealing Property

A taping machine (Shibuya Kogyo ETM-480) to heat-seal a 5.5 mm wide cover
film to an 8 mm wide polycarbonate carrier tape (Denka) and polystyrene carrier tape
(Denka) with a sealing head width of 0.5 mm x 2, a sealing head length of 32 mm, a
sealing pressure of 0.1 MPa, a feed length of 4 mm and a sealing time of 0.1 seconds x 8
with a sealing iron temperature of 140 °C to 190 °C at 10 °C intervals. ~After letting
stand for 24 hours in an atmosphere of temperature 23 °C and a relative humidity of 50%,
the cover film was peeled at a peel angle of 170° to 180° at a speed of 300 mm per minute
in the same atmosphere of temperature 23 °C and relative humidity 50%, and those with
an average peel strength of 0.3 to 0.9 N when heat sealed with a sealing iron temperature
of 140 °C to 190 °C at 10 °C intervals were marked “excellent”, those having a sealing
iron temperature range wherein the average peel strength is in the range of 0.3 to 0.9 N
but having a sealing iron temperature range wherein the average peel strength lies
outside the range of 0.3 to 0.9 N when heat sealed with a sealing iron temperature of
140 °C to 190 °C at 10 °C intervals were marked “good”, and those in which the average
peel strength fell outside the range of 0.3 to 0.9 N at all sealing iron temperatures were
marked “fail”. The results are shown in the rows of Table 1 and Table 2 labeled
“Sealing Property”.
(3) Variation in Peel Strength

Heat sealing was performed to obtain a peel strength of 0.4 N with respect to
polystyrene carrier tape (Denka). The cover film was peeled under the same conditions
as in (2) Sealing Property above. The variation in peel strength was derived from a

chart obtained when peeling the 100 mm of the cover film in the peel direction. Those
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with a variation in peel strength of 0.2 N or less were marked “excellent”, those with a
variation of 0.2 to 0.4 N were marked “good”, those with a variation greater than 0.4 N
were marked “fail” and those with a peel strength not reaching 0.4 N were marked “n/a”.
The results are shown in Table 1 and Table 2 in the rows labeled “Variation”.
(4) Peeling Speed Dependence of Cover Film

Heat sealing was performed on polystyrene carrier tape (Denka) so as to have a
peel strength of 0.4 N. The cover film was peeled under the same conditions as in (2)
Sealing Property above. The peeling speed was changed to 2000 mm per minute, and
those with an average peel strength of 0.4 to 0.5 N were marked “excellent”, those of 0.5
to 0.6 N were marked “good”, and those greater than 0.6 N were marked “fail”. The
results are shown in Table 1 and Table 2 in the rows labeled “Variation”.
(5) Rupture Resistance of Cover Film

Heat sealing was performed on polystyrene carrier tape (Denka) so as to have a
peel strength of 1.0 N.  The cover film was peeled under the same conditions as in (2)
Sealing Property above. The carrier tape sealed with the cover film was cut to a length
of 550 mm, then the bottoms of the pockets in the carrier tape were applied to a vertical
wall on which double-sided adhesive tape was bonded. 50 mm of cover film were
peeled from the top portion of the bonded carrier tape, the cover film was pinched by a
clip, and a weight with a mass of 1000 g was attached to the clip. After allowing the
weight to fall naturally, those in which the cover film did not break in a single sample
among 50 samples were marked “excellent”, those in which 1 to 5 samples of the cover
film broke among 50 samples were marked “good”, and those in which at least 5
samples broke were marked “fail”. The results are shown in the rows in Table 1 and
Table 2 labeled “Film Rupture Resistance”.
(6) Peel Strength Stability Over Time

Heat sealing was performed so as to have a peel strength of 0.4 N under the
same conditions as in (3) Sealing Property. The results were placed for 7 days in
environments of temperature 60 °C and relative humidity 10% and temperature 60 °C
and relative humidity 95%, and after removal, were left for 24 hours in an atmosphere of
temperature 23 °C and relative humidity 50%, then the peel strengths were measured in
the same atmosphere of temperature 23 °C and relative humidity 50%. The

measurement of peel strength was performed under the same conditions as (3) Sealing
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Property above. Those with an average peel strength in the range of 0.4 + 0.1 N were
marked “excellent”, those in the range of 0.4 + 0.2 N were marked “good”, and those
with an average peel strength outside the above ranges were marked “fail”. The results
are shown in Table 1 and Table 2 in the rows labeled “Sealing Property”.
(7) Baking Resistance

50 electronic components (Stanley LEDs, 1.6 mm x 0.8 mm) were placed on the
heat seal layer surface of a cover film that was laid flat, then placed for 24 hours in an
80 °C environment. After removal from the 80 °C environment, they were let stand for
1 hour in an atmosphere of temperature 23 °C and a relative humidity of 50%, after
which the cover film was inverted in the same atmosphere of temperature 23 °C and
relative humidity 50% and the number of electronic components stuck to the cover film
were counted. Those wherein the number of components stuck to the cover film was in
the range of 0 to 5 were marked “excellent”, those in the range of 6 to 10 were marked
“good”, and those exceeding 10 were marked “fail”. The results are shown in Table 1
and Table 2 in the rows labeled “Baking Resistance”.
(8) Surface Resistivity

The surface resistivity of a heat seal layer surface with an atmospheric
temperature of 23 °C, an atmospheric humidity of 50% RH and an applied voltage of 10
V was measured by the method of JIS K6911 using a Mitsubishi Chemical Hiresta-UP
MCP-HT450. The results are shown in Table 1 and Table 2 in the rows labeled “Surface

Resistivity”.
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DESCRIPTION OF THE REFERENCE NUMBERS

[0046] 1 cover film
2 substrate layer (A)

3 anchor coat layer
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4 intermediate layer (B)
5 peel layer (C)
6 heat seal layer (D)
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CLAIMS

A cover film comprising at least a substrate layer (A), an intermediate layer
(B), a peel layer (C) and a heat seal layer (D) capable of being heat-sealed to a carrier
tape;

wherein the substrate layer (A) is a biaxially stretched polyester,

the intermediate layer (B) is a linear low-density polyethylene,

the peel layer (C) is a hydrogenated styrene-isoprene-styrene triblock
copolymer having a styrene content of 15 to 35 mass% or a hydrogenated
styrene-butadiene-styrene triblock copolymer having a styrene content of 15 to 35
mass%,

wherein the heat seal layer (D) comprises, as a main component, a
styrenic-acrylic copolymer having a mass-average molecular weight of 5000 to 20000,
and the styrenic-acrylic copolymer of the heat seal layer (D) is a resin having a glass

transition temperature of 70 to 100°C.

The cover film according to claim 1, wherein a thickness of the substrate
layer (A) is 12 to 25 um, a thickness of the intermediate layer (B) is 10 to 40 pm, a
thickness of the peel layer (C) is 0.1 to 1.5 um, and a thickness of the heat seal layer

(D)is 0.1 to 5 pum.

The cover film according to claim 1 or 2, wherein the peel layer (C) and/or

the heat seal layer (D) comprises a conductive material.

The cover film according to claim 3, wherein the conductive material is
conductive microparticles, comprising acicular or spherical microparticles, or a

combination thereof.

The cover film recited in either claim 3 or 4, wherein the conductive material

is a carbon nano-material.
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[6] An electronic component package wherein the cover film according to any
one of claims 1 to 5 is used as a lid material of a carrier tape having a thermoplastic

resin as the main component.



