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 electronic devices. Surface-meaunted electronic components are housed in
carrier tape with pockets that are consecutively formed by thermoforming in accordance with the
shapes of the electronic components. After 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 EEELEEAAPA to form packages. As the cover film
material, one having a heat seal layer of thermoplastic resin laminated onto a biaxially stretched
polyester film is used. The carrier tape is a ther&nﬁ lastic resin, such as a polystyrene, a polycarbonate
or a polyester. [0003]In recent years, electronic uch as capacitors, resistors, IC's, LED's,
connectors and switching elements have become increasingly smaller, lighter and thinner, and when
peeling cover films to remove the electronic components contained inside from the packages, it has
become increasingly difficult to achieve the desired performance on the two points indicated below,
broadly divided. Fi ,}Wé%ﬂ%ﬁ) in peel strength needed to peel the cover film from the carrier tape
must be made small and stable, and second, static electricity generated when peeling the cover film
must not[cause the electinipreemponrants ielskckto dhedteat sealitayekofetterectvenfilm and cause
mounting failures. Regarding the desired performance, the reduced size and weight of the
electronic compoﬁ%rrﬁ'fglfeonf)é housed have made them more susceptible to problems during the
mounting step, such as the electronic components spilling out due to vibrations during peeling, or
being attracted a%%é%y“tﬁﬁgﬁ GQMEr film by static electricity. [0004]On the other hand, electronic
components are sometimes inspected for the absence of the components, orientation of the
components, and damaged or bent leads while they are still housed in the package. With the
miniaturif®ieh of electroWilchaponemteatie ipfsprstworr f Cornpondets dndicsatbimpaeksages requires
that the cover filmg have iohrapsRareRsy. (0005 NI Ie PiRose teshgading dahese desired
properties, cover films capable of preventing the accumulation of electrostatic charge and suppressing
adhesion of compeR@AtSHile A&V REGHY Traparaeyddeitsth Boatttidortss sotablzmiahe
microparticles sueh @stio @xides ang zine-RdidadodbabaRt-seablaver hausRaeen PiaResss (see Patent
Documents 1 to 3). However, in the compositions described in Patent Documents 1 to 3, when peeling
the cover films that RS BESAhestcsrsry teheriradtap &refmeleningea aztperaraviily tBenductivity are
transferred to theseapuesiapeIsHriacespthaha! thapaslathheat sealpartionsotbeouieimost layer of
the cover film is an intermediate layer not containing a conductive material or a primer layer not
containing a condUEv& R aterlis] iR Y 4Rb i RALRER & it EaeT SE&ufAt Y BARPGE Gtter peeling,
making it difficult ¢evebtainase theiahioas-adihesind ritactsiyitidexdrameliosmal electeaniaicomponents.
[0006]On the oth%r hta d, lid materials tQﬁt suppress sttati.clelecgirlici.tx gaetpetrate]q wheQ peeling cover
film from carrier taf:l)re 3? rpnr1 Viditig & static'e %cﬁriél@laﬁsgrllﬁat?gﬁ §§1ergha\?ﬁ1§egor?&%rc?lve micropatrticles
or a surfactant adtedhtplastivexsio plastigaé sincsushxaslpelyedtat pelsistqpdiyuiethene msin, vinyl
chioride-vinyl acetaie. copomeLIeSinANd agrylicfesin bateen,an injermediaie Jayer and a heat seal
layer and peeling between the intermediate iayer and the static elect ity dissipation layer, causing
cohesive failure afdlyesstatic electricity dissipation layer, or causing interlayer peeling between the heat

seal layeggy the static glegligiydissioalion. AYsLaRNSSIE (alie.of e ARk elagicity

dissipation layer, or causing interlayer peeling between the static electricity dissipation layer and the
heat seal layer tocsopgstessadtic ehietritityegtiarstee tencprasingly tieabevbglitimafrd fhithercarrier

tape have been propgsed (saf PatentiRocument AnEHanevsar. whils RatentRacumenid considers the
possibility of a cover film having good sealability with respect to carrier tape, methods for suppressing

variations in the JE¥N Siearigtiaesre Hens bsrraRtersELa Bty PAGiaioAamtyicsecbversited capable of

suppressing peelingrstatic by Prvidinganseleciresiaticindusionprenantiondayerhatwsem the
intermediate layer and the heat seal layer, and thereby reducing variations in peeled seal strength has

been proposed (Wﬁfé?ff‘iﬁ%%lﬁféﬁf%?.ﬂ%\%\f@ﬂ%@fé PP METT SR AR g Edh e the resins
constituting the intigpmesiatedaye ki aleckasiaticsindretion preyentigniaysr-anththe geatant layer, and
there is no discussion of peel strength variation. Furthermore, a cover film comprising sequential
layers of an inter/EaARS TAyE P BSITARaYE A iR+ LS At a8y sr b)Y ShoAHINESKE 1Y LAESt seal layer,
and a static electricity dissipation layer has been proposed (Patent Document 6). However, even with
this structure, peeling occurs between the intermediate layer and the heat seal layer, so problems
similar to those for the compositions described in Patent Documents 1 to 3 remain. [0008]As described
above, conventional cover films sometimes are not capable of preventing mounting failures due to the
generation of static electricity, and it is difficult to reduce variations in the peel strength enough to be

able to handle the high-speed peeling of carrier tapes housing the latest lightweight and miniature
alactronic compnonente TONNOOIAAAItIoNallyy packadece horicina electronic componante miiet he haked in



heat seal layer (D) capable of heat-sealing a carrier tape; wherein the intermediate layer (B)
comprises, as a main component, a linear low-density polyethylene with a tensile elasticity of 200 MPa
or less, polymerized using a metallocene catalyst; and the peel layer (C) comprises a conductive
material, and comprises, as a main component, a hydrogenated resin of an aromatic vinyl-conjugated
diene copolymer with an aromatic vinyl group content-af 15 to 35 mass%. [0014]In the above,
according to one embodiment, the hydrogenated resin of an aromatic vinyl-conjugated diene
copolymer of peellayai{{iisashydrogenated resin of a styrene-butadiene-styrene triblock copolymer
or a styrene-isoprene-styrene triblock copolymer, and preferably has a dens_itf\l/ of 0.890 to 0.920 x 103
(kg/m3) and/or a weight-SV&PAe MG REEYMeErs 606U tse s Obt! weishf{dthermoplastic resin
of the heat seal layet-(b) i pieferably anratkgitresinaanthdm anecambasdinent pisamacrylic resin
having a glass traysitiorghtemope{atur? of 45 to tO q and.in one exatmyl%h 50 tot 5 (ti
[0015]Furthermorelfrllﬁ1 nother embodiment, the conductive’material is conductive rﬁicroparticles
comprising micropirtisles thaihgnecdoigulabespheticatdomd sombinhtioovthétedfy Beriexample, the
conductive mater(iqucrtrr%)( be a carbon nanomaterial, or acicular microparticles of antimony-doped tin
oxide. The conductive material may also be contained in the heat seal layer (D). hi the present
inventiori0thélre is no limPothevtbeetinel palingioccurwhernpeeting awaystiececbivetfim heat-sealed
fo the carrier tape, and.h MAY e, AEGEN e ISImadiais [Rver (D) and e peet iavey (©)
between the peel layer (C) and the heat seal layer (D), or between both; in dne example, it occurs
between the peelMajleti@)anditHetredtind ragerseD) WOD 18] mivhedmbodirmdettrehis surface
resistivity of the pegl layer{GlandierdheheatsealRYel R iis phk 42410 k1430, Eyihermore, the
present invention also includes electronic component packages using the above-described cover films
as lid materials foHBaMee tipe & Haiig Plermoplastic resins as their main components.
[0017]Acepiging to the presertdpuestiens the it flmdsfarmed psineugshretivgly shaeific resins for
the intermediate Iafyer (B) and the peel layer %%)?,ﬁand a conductive material is contained in the peel

layer (C), so whef §555fP4RY g REVETIR B et EhtipErestedr e RBirsdns At ea Mer tape,

problems will not @egstindhiidRgh e IBURHIgSiePsh asethaleledliapicocampangats spilling out due to
static electricity generated in the cover film when peeling. Additionally, according to one embodiment
of the present invBIGgR UaREIBAS TN R S8 AT SAEN G Ra S I AHSA pRElinY 8VEt RIRRSFSt removing
the electronic corgpenasis tathenteduced, Righespeattipeeling aficarestape wantbe adequately
handled, and adhesion of compon nts duye tc,ghbakingf an | etlglrev%ntecgr.eBtRl FdQESCRIETION OF
THE DRAWING [(bcﬂ)’ﬂf]tﬁsg. T 16 '& 'sedtion View s ng?r@sanaex%{’r%p eofa I%lefeer stricture of a cover film
of the present inviéationt. seal layeig havim@eedticivitieweshrowfing i éxample ofpa pedledsfotmt when

peeling the cover ilﬁ?e of the Qreseglt inventiog from a cqrriegrtgﬁ% .3is.a sche getic view
showing a method o

. ~ig.

dvaluating the breaking strength when pee ?ﬁé’vﬁ{eﬁé%bsear"fﬁ%‘?% € present
invention from a dartiertapetaMODESHORVEARRMING OtierlHEr INYVENTION f001d]The cover film
of the present invgntion, copiplisen ableast & subalals lyeh (k. N IeImediale Jayer R);a peel layer
(C) and a heat seal layer (D) in that order. An example of the structuré of the coveér film of the present
invention is showfiifificHigo Pbjnzoffrensebsadhesiayer(a) 15th talfemefiprisiteraopiaxially stretched
polyester or a biag@g{%gmstphed nylon, of which biaxially stretched polyethylene terephthalate (PET),
biaxially stretched polyethylene naphthalate (PEN), biaxially stretched 6,6-nylon or 6-nylon and

biaxially E{?&tthed polyprapyené ar8apdriicuraiRy prehatatbrrese St rns S8 s P E Y Baxially
stretched PEN, bigxiallystietshed &b-nyvianapiaxiahy atreiched b-nylatiQrddaxiaily siyetched

polypropylene may be of types that are generally used, or be coated with or contain an anti-static
agent for an anti-SeXIN8 FRAHHIEYE "o RE sk S0 SREEE P8 A A e dsamaBRe i 5 ) - Xdhesion
treatment. If the susisatedayepdstoatthio rthia, angilensirapginyohibatcovesfilaritsalf decreases, so
"film breakage" tends.to occur when peeling the cover fil hOn th?lotherrpand,. if tgo thick, the heat
sealability of the EaMiEr 3P dEErE 458 ST e cOST it 8asas o Oive B thie A Rt [nil is
normally preferrecht¢021ifia thepiesertsiavesitianciandikigranediater) ayeni{Bdseamifdtee onto one
surface of the substrate layer (A an adhesive layer if needed. The resin constityting th
termecdate Tayel ) e B R S B S A e o
rigidity excelling inteamsttbagthiatlstarndadsEpaperddyrecAniosigethdses @ sinstiinededowitdensity
polyetfylenes polymeriged by melalipsan cataheh arelnaliar eleradinas Tk are chosen
for having a narrowly controlled molecufar weight distriBution and a particularly high tear strength, and
those having a tensile elasticity of 200 MPa or less computed from the change in tensile stress when
taking measurements using a JIS K 6251 Type 1 dumbbell-shaped testing piece at a pulling rate of
100 mm/min in the direction of flow of the film when the amount of strain is 3% to 6% are particularly
preferred. The intermediate layer (B) has the effect of reducing differences in iron pressure when a hot
iron contacts the cover film during heat-sealing of a cover film to the carrier tape, and reducing

variations in the peel strength when peeling the cover film by providing uniform adhesion between the
cribetrate lIavar and the neeal Iavaer However when the tencile elacticitvy aveceede 200 MPa the



and hydrogenated styrene-isoprene random copolymer resins. In particular, hydrogenated
styrene-butadiene-styrene triblock copolymer resins and hydrogenated styrene-isoprene-styrene
triblock copolymer resins are more preferably used. These hydrogenated triblock copolymer resins
have stable adhesive force with respect to the heat seal layer (D), and the peel layer has a high tensile
breaking strength, so the peel layer itself is not suscestible to destruction when the cover film is peeled
from the carrier tape, as a result of which the peel layer (C) and the heat seal layer (D) can be stably
peeled, reducing therwadations.inperl stieRgip-Ehadrrsityefifhehysragenateeargmatic
vinyl-conjugated diene copolymer resin used in the peel layer (C) is within the range of 0.890 to 0.920
x 103 (kg/m3), praeralily 688 o e 8o g3 b RS B RS EHSTFaR th B WIS AV e g &S ¥Slecular
weight is betweervhl0Q6:ambdibRe000: @R @ttaide thiesey anges efftlensitihggdodeighbiaiverage
molecular weight, syfficient tseal ro?erties t%r%dg'fficult to optain. . (;3,027 Tt e thiqk?ess&?f the peel layer
(C) is generally MR RE ﬁ)ré?feﬁgrb é§Pﬁ‘1 the ?arslg%r ot £%0"8.5"im. When thethickness ot the peel
layer (C) is less thancOnlidhexe may not be enough peel strength when the cover film is heat-sealed to
the carri e. On the other hand, if the thickness.of the peel layer (C) exceeds 3 im, there may be
variationi@tr(?ﬁm peel streplt‘%gtw(\)/vnélg% ?)%Ogﬁﬁgﬁt éag?)%\)/lgro tifﬁﬁ% %Ssimﬁ/ %%e(la.) %?:’I Cé%’ lgé?gﬁv%?ntﬁgnpeel layer
(C) and the heat skairtaipic (Dywateusatytioraed bsteeratihg aedwhan fyened! by Aebatihg process,
the thickness indigated eie. e disnessalRfing: A2AUTHE Reehiay gLl epipRies a
conductive material, preferably ‘conductive microparticles, such as to have a surface resistivity of
preferably 1 x 10Pesuingnt 6)1 2dlmseapnglelsreasnegetive nacrspaitiskssng dladesisdnductive tin oxide
particles, conductiye zipg.@xideRatticlesangcandustive tianiumnrideRarticles .Qf dhese, antimony-,
phosphorus-, or gallium-doped tin oxide exhibits high conductivity and does not greatly reduce the
transparency, so T PAREARYUSSE: iThe Eavatiet e Rfs! S8 P ARIEIE) conductive zinc oxide particles

or conductive titanium oxigaHaarisles fay Renshgricals aciariahahR b e thereahdmparticular,
when acicular antimony-doped tin oxide is used, a cover film having particularly good anti-static

performance is oB foPHEm B R D PRSI Rl O AT Ree TEa) &t T Yespli4 to 100 parts by
mass of the -10-dhermeplasticarRsineonsibiingthapagblavemge)sbaudy bag@arerallyd 00 to 1000
parts by mass, and more preferably 200 to 800 parts by mass. If the conductive microparticle content
is less than 100 pAHSBY FHESS RS SIS TSSEIGRE Bi5 RS Rsairie ' favBe (1) }éei?JtéQ’e(?F B&over film
may not be able t@ peobleldsketolr 1026, fanchif dbaxcaecs 10QGiRdrs hye-massuthentelativve amount of
thermoplastic resigrglsé.reduced, so the peel strength due to the heat seal may not be sufficient, and the
cost may become prolﬁibitively high. [0029]The peel layer (C) may contain one or more types of carbon
nanomat@fietls such as casdncnaabibbes oncarbiorinranefijerssasaonductvetmatdtiads. Of these,
carbon ”a”Ot“beSrhé‘e‘ﬁPﬁ a&‘oﬁsﬁﬁcﬂl &i%sof{u%%ot%eloégg%%rﬁo‘?% J&f%f%'&ﬁgbeaﬁa“?%”éﬁfcﬁﬂfbo“
nanomaterial added to t peel la er?C should be™0.5 to 15 parts by masg,’ prefera ]Iy 3 to 10 parts by
mass with respedeted@e peigdyy missrefl tHeethdrmopiastidresina todnstitatimghtbe-dpget. If the amount
is less than 0.5 parts; by Jnass.Lie.candustivity effectsiachiened by.agditiengfcagpon nanomaterials
may not be sufficient, while on the other hand, in excess of 15 parts by mass, not only may the cost be
too high, but the temBpRFERcy of the cover film may also be reduced, making it difficult to inspect the
containeghgmponents theygbhe, CavelilM.{AR3QlIhR Goveh filR-AithaPreIaRt NV entign has a heat
seal layer (D) mainly composed of a thermoplastic resin formed on the surface of the peel layer (C).
Examples of the fREFABFIARIY resiaiurtirthespirarisper (Dridefiaskedfeiddinsusblyester resins,

styrene resins ang&thylenenyiykacatateLaRomersiasins. Pbihase aandicrasins.kaveaigxiremely
good heat sealing abijlity with respect to the polystyrene, polycarbonate and polyester resins which are
the materials conRURAY AL & iBY AR &1 SARitET S reS i Y &S fr SRS &k rature of 45
to 80 C is preferregdhamnd snarenmefersed isnateacoylia sk withehta-deCilrh heaaesylic ks constituting
the heat seal Iayer&Dﬁ) should be a resin com rif,in at least 5(t) mass% of ?ttlg st one type of acrylic
acid residue, exaMples FwhitKIRtLGE AN TIEFEId CSBR SUEh ™R r%(gﬁ{fll 281515 sethyl acrylate,
propyl acrylate andrbidtydfabeyiate, fihethaorylie acidnesteisistuchvasnmeinyny etbaongdatentsthyl
methacrylate, propy]. methacrylate, butyl methacrylate n%c clohexyl methacrylate, or a resin
Copolymerizing th O e fipe et DORTT R e P T A reteranly
in the range of 0. hdaid&mufé preter@pbyderddto 3 im, and even more preferably 0.1 to 1.5If the thickness
of the heat seal is less than 0.1 im, then the heat seal layer in the heat seal (D) may not have
sufficient peel strength. On the other hand, if the thickness of the heat seal layer exceeds 5not only will
the cost rise, but also, there may be variations in the peel strength when peeling the cover film.
[0032]Furthermore, in cover films according to preferred embodiments of the present invention, an
inorganic filler may be added to the heat seal layer (D). The cover film of the present invention, as
mentioned above, may be baked for 72 hours in a 60 C environment or for 24 hours in an 80 C
environment while heat sealed to the surface of a carrier tape containing electronic components, in

order to remove moisture contained in the sealing resin. In such a case, if the electronic components
contained therein adbheare to the cover film there will he nrobhleme when nealina awav the cover film to



-14- may come loose from the carrier tape and cause the housed components to spill out, and if too
high, the cover film can become difficult to peel away from the carrier tape and become torn when
peeling, so when heat sealed at 120 to 220 C, it should have a peel strength of 0.05 to 1.0 N,
preferably 0.1 to 0.7 N, and the variation in peel strength should preferably be less than 0.4 N,
preferably 0.3 N. EXAMPLES [0041]Herebelow, the present invention will be explained in detail by
way of examples, but the present invention should not be interpreted as limited thereto. [0042]<Raw
Materials Used> ReLAlNELh& kixamples and Comparative Examples, the below-identified raw materials
were used in the substrate layer (A), intermediate layer (B), peel layer (C) and heat seal layer (D). The
tensile elasticity of the intermediate layer (B) was computed from the change in tensile stress when
taking measuremeht&UZAYRHE K 6251 Type 1 dumbbell-shaped testing piece at a pulling rate of
100 mm/fmimoin thexgiteptiamehtlow pfiisefdssamhen the amount of strain was 3% to 6%. (Substrate
Layer (A)) (a-1)Biaxially. stretched p. terephthalate film (Toyobo), thickness 12 (Intermediate
Layer (B)) (b-1) r%‘ifﬂg{%?ﬁr:nﬂ_t- } L]?élﬁ(gz%%%? hemical), thickness 40 im, tensile elasticity 80 MPa,
melting point 103Rate(ibIR)cmmbhiDP HP 2006-X3IMMNAFutamura Chemical), thickness 40 la tensile
elasticity 125 MPg, melting point, 11 s :LLDPE3: Kernel KF270 (Japan Polyethylene),
thickness 40 la te%éstﬁ%?g%%%?tn)} %BOﬁ\)ﬂ%é?ﬁgeﬁ%ﬁg point 108 C (b-4) m-LLDPE4: Kernel KF271 (Japan
Polyethylene), thickaeddod@niartensill’ 8Rsticit)7290 MPa, melting point 102 C (b-5) m-LLDPES:
HR543 (KF Film)pthickpess,aQim. tﬁnﬁ@ngggytigity 206 MPa, melting point 123 C (b-6) m-LLDPES®G:
5E620M (Tamapoly), thickness 40 im, tensile elasticity 255 MPa, melting point 127 C (b-7)
m-LLDPE7: Kernel KF360T (Japan Polyethylene), thickness 40 la tensile -1 5- elasticity 65 MPa,
melting point 90 GRiMARKIGRREE NvENTRIRapoly), thickness 40 lim, tensile elasticity 150 MPa,
melting point 108 C [0043](Resin of Peel Layer (C)) (c-1) Resin: Tuftec H1041 (Asahi Kaseli
Chemicals), hydrogenated styrene-butadiene-styrene triblock copolymer resin (SEBS), styrene
proportiod 3O mass, deRSiRFTVLvEkight avBrRddmonecsraiwabie #BospdeeidResin: Tuftec
H1062 (Asahi Kaseh(ahemicals)d hyslageoatedsyreneautadieparsprenentobhbeck.copalyser resin
(SEBS), styrene proportion 18 mass%, density 0.890, weight average molecular weight 100,000 (c-3)
Resin: Septon 2007 (KuFsia)e W&FBB’(?ﬁﬁféﬁné’fWé‘?’i‘éli%od’ﬁf:élrlll&ﬁﬂ?réﬂ’éafﬂBf‘é’&%lwﬁlé’ﬁﬂner resin
(SEPS), styrene proportivna0pnassity, densiyec. fldntiveiahdaveranemnblecwasiaight 89,000 (c-4)
Resin: Kraton G1651 (k ra%og Po%mers Jbagan : Q/\llg‘ro}genat?d s%;re e-tbutadie e-styrene triblock
copolymer resin (SEBE) SRPene& proSRion 33 Masshs dehSRy 0 818 WeshP averageMolecular
weight 100,000 (pebkfResinthtlikeovidebli{Asahiikasei fetlemicgls )y hydpegagatedover film
styrene-butadienc;sfyfene bladk copolimer iesin (SEBS) siyrene pioorlion 42 massgo. density
0.931, weight average molecular weight §§6?)% fc- ) Resin: Tuftec fﬁff?AsaﬁlpKasel Chemicals),
hydrogenated stybenkilg taciehesstyrigheteiol pekliogpolyrieiadsatriSE B3} styrdnengrppdirtion 12
mass%, density Q887 Welght.ayeraas meleculan et 08099157 ) ResiiSeRIN.8007 (Kuraray),
hydrogenated styrene-isoprene-styrene triblock copolymer resin (SEPS), styrene proportion 30
mass%, density GtoR4ugheis pribes agemabiedaibrsseight Jocoouic @B Rerind TufReEHIOB? (Asahi
Kasei ChemicalS)aAaysdeaQ&;&qgs ¥B%&Qé9wﬁgi%éiﬁyﬁ%ﬂ%mtﬁ%|ﬁ&?9&l¥% JESIR(SERS). styrene
proportion 20 mass%, density 0.894, weight average molecular weight 85,000 (Conductive Material in
Peel Layer (C)) (€Y9YCBHAECENRE MatRREAPSIS SOt SRINAFABSAROT I attetareafitimBsy-doped tin
oxide, number-avgragedgngth 2 la toluene dispersion type (c-10) Conductive Material: SNS-10T
(Ishihara Sangyo), spherical antimony-doped -16- tin oxide, median diameter (D50) 100 nm, toluene
dispersidi®ifde (c-11) CIRABELAt RSEEIRAT RIENTISBES T ISeRfshTBIgB)c ettsorriraietubes, diameter
10 to 20 nm, numkeriane)agertisagth Gridord [Q4dResin atsveatiSeahlayeri)y te-1) Acrylic
Resin 1: Dianal BR-113 (Mitsubishj Rayon), glass transition temperature 75 C, weight average
molecular weight 62088 E(?f—%‘isfér%é BEjiFY:! “i%‘ﬁﬂﬁﬁlk‘i@b(ﬁ)ﬁk%%m?ﬁ {5 Poibi8E Fransition
temperature 50 Giaweightpearageimelesularcuweight:G00 (Additiyas efddaatSeaddayer (D)) (d-3)
Inorganic Filler: %E&;%Ta%lfngl\%irggglgtglgeerpgc | g%ssgri?lsa)y 1-hte)1utangrpgcrsqutie%n gg SiI!IilC%’I filler, solid part
concentration 30 Mass%, median diameter (@@(% of sitica fillef 100 M d‘-lf) Conductive Material:
FSS-10T (IshihareoBangyt)itecibukahantimorypdepedntientxide, number-average length 2 la toluene
dispersiqpfype [0045]<Example 1., 1 11€ SUEAGE.9f aiRiaxially stetched polvester fim of thickness
12 im was coated with a polyester-typ€ anchor coatlngnb'y a gravure process, then a 40 m thick film of
[(b-1) m-LLDPE1}qpuiyiviesizeldanitsebsiratalivce (). catalissmadistédmiidbed byetigytateinatidn, to obtain
a laminated film consisting of a biaxially stretched polyester layer and a m-LLDPE layer. The m-LLDPE
surface of this film was subjected to a corona treatment, then [(c-1) resin] dissolved in cyclohexane
and an antimony-doped tin oxide dispersion [(c-9) conductive material] were mixed at a solid ratio of
(c-1) : (c-9) = 100 : 300 parts by mass, and coated onto the corona-treated surface to a dry thickness
of 0.4 im by a gravure process to form a peel layer. Furthermore, the [(d-1) acrylic resin] and the silica

filler of (d-3) to form the heat seal layer were mixed at a solid mass ratio of (d-1) : (d-3) =80 : 20, and
the enaliition diliited with 1-biitanone wac coated onto the coated <iirfare of the neel laver to 2 drv



etc. described in Table 1, Table 2 and Table 3 as the raw materials. [0047]<Example 3> Aresin
consisting of [(b-3) m-LLDPE3] polymerized by a metallocene catalyst was extruded from a T-die to
obtain a film of thickness 40 m. The surface of a 12 thick biaxially stretched polyester film was coated
with a polyester type anchor coating by a gravure process, then a 40 m thick film consisting of [(b-3)
m-LLDPES3] obtained by prior extrusion was laminateesby dry lamination to obtain a laminated film
consisting of a biaxially stretched polyester layer and an m-LLDPE layer. The m-LLDPE surface of this
film was subjectegkio LA eamBRIY: loanditnb)esin):dipsolveddn axciabexangangean
antimony-doped tin oxide dispersion [(c-9) conductive material] were mixed at a solid ratio of (c-1) :
(c-9) = 100 : 300 FAIHY Hiuds * HCORBA MG tHSESPOREALRRASHIFACS Y58 Wi itifckness of 0.4
im by a gravure pflaeess & formiea peakkayeldrirthe ringe, thelidh) actyie; resimanditheesilica filler of
(d-3) to form the héat seal Iasyer w ret,mixecti atla S%ﬁd mass ratio of (d-1) : d-3g =80 : 20, and the
solution diluted with T BhtaRohe’Was coated ontd the Surface BrRe 1pecg IE\yréerrl ba dry thickness of 1.2
im by a gravure pipdegsrig«biain of eowemidir haying@ngistatitqproperiesdthethesiasused in each
layer are shown ig. T%%'r%ul . (LO%%@I)E t%rggleg,ssg and 8> Cover films were produced in the same
marmer as Exampllney , aside from the fact that tﬁ'e intermediate layer, peel layer and heat seal layer
were foriiféttLising the résitis ebovelescribad in dralviebbdindtabtehPdasgtnetedwesmaténials.
e N R UIRIE 8o UIE LIRS 01 B A AL RARANERIAT D fhickriese
12 im was coated with a pol ester-%ype anchor coating by a gravuré process, then a 40 m thick film of
[(b-2) m-LLDPE2}tptsiyerieviodengrithranmitalitc eriolbamealpsewiaselsriivrmed-Byrany tabidation, to obtain
a laminated film cQpsisting ofAhipxialy eirgtehed,nalyesias Ryenefd oMk LR Jayer. The m-LLDPE
surface of this film was subjected to a corona treatment, then [(c-1) resin] dissolved in cyclohexane
was coated onto tHéeEbrORRaPeatkg S TAisN e OB CKASES of 0.4 im by a gravure process to form a
peel layer. Furthermore, BRORAS IS r e 1KeHeSORALGHY S Brataral We ke aaded o the [(d-1)

acrylic resin] and the silica filler of (d-3) to form the heat seal layer at a solid mass ratio of (d-1) : (d-3)
= 80 : 20 totaling FV0hALBY NI AR AR IR alited sIith BiaR SRR s Bated onto
the coated surfacey of thedpeehlayanieasdny tiekness of 1.2 .t.m by a gravure process to obtain a
cover film having antistatic properties (the resins used in each layer are shown in Table 3).
[0050]<EV&Itation Test T3 MM Pl BRI ST ET By ANTSHBAS WS BB F8a B S ver films for
carrier tape of elaesttenjiercamponentsmpratdugedinek kamnplesiduter 3 grd GO mpatativeaixamples 1 to 6.
The results are s own l{o Otrhg(rc1 r|rr11 il;a%léaso% Cfgcg). (111) \éaglartrilgnggaligr Io§trerr11 tgter. (,)Ar taping machine
(Shibuya Kogyo Ve '8%was 0BSH 16 heat Seal A9 B mm wida Sover fin 16 & fﬁ mm wide
polycarbonate cairienltaps (OenkrikagfaktiKogyyd)peadthitlei deal Treadndidthvbeingrdl iaymlso 2, the seal
head length being, 32 mm, the sealpressyre.beina 0:1,Mba, the deliverylength,being 4 mm and the
sealing time being 0.1 seconds X 8 times, so as to have an average pe'ei strengﬁ1 ot 0.40 N. After
letting stand for 2¢teotizipedimamosphére pfdar perattieco 8 Cilndeatreskitd eolmeidiiyrof 50%, the
variation in peel srength (difference ehusendhemadmum,velvs andibs.mininye value) was

measured when peeling 100 mm of the cover film in the same atmosphere of temperature 23 C and

relative humidity 5¢%eeit B¢ arelof3o(rirdgbe it atel Ener APewlbshiterdfollydriene 8Rampese with a

variation in peel sirengthfLnil Igge[q%wgggr{@mgﬁ%gg[q%& tpgse in the range of 0.2 to 0.3 N were
rated "good", and those exceeding 0.3 N were rated "poor”. Those with an avera/ge eel strength of

less thad WXIN even whéhPfeetRPARErSRG @ CTEHE hEE K W aktorr e veré rhatked tMeated”. (2)

Electrostatic Voltage whemPeelingGoveribim. rurdisingthecprditionsofich Abaveuacheat seal was
made on a polycarbonate carrier tape (Denki Kagaku Kogyo) so as to have a peel strength of 0.40 N.
After peeling 50 rfifT TS CORBIARA 464t ﬁé‘i’i@"(‘if%‘ésﬁﬂ?éflact%‘f‘ér S5e25hd RHERRIVE humidity of
50% under the sagigcandiinnsmasidhaporac euaitiaaier hMoervaeadoleetsonics Isoprobe Electrostatic
Voltmete 0M9del 279) was us d tc% ntlaeeasure Ehe el?,ctrotﬁtatic vc%qage.fAddgionaII%/, thoge ith an
average Leellstrength of 1683 thah O A° N even When the températtire of the Hotdrorhwas 200 C were
marked "unrated'sp@)ficowiteinpaeattirenSdalabijity (B) anddseyithl (d)ealioyendatapidgetivachine (Shibuya
Kogyo ETM-480) was used {9 form.a ieat seal with the seal heqd width being 0,5 mm.x 2, the seal
head length being 357218 mm, the sea IE)res ure being 1 MPa the %Iléllve y Iengtﬁnf)eing 4 mm and
the sealing time Beingofehtsecomdsed SrtiheesrrEhtge, lraviirgnaw Bverageupdetisy éngtiveithg0 N with a

hot iron temperatyye of less than. 169.C Were alg 8%&!;'&9&&4&%%&@91‘4@9&” é%\’lg@gg igeel strength

of 0.40 N with a hot'iron temperature of at least 160 C and less than 200 C were rated "good", and
those having an average peel strength of 0.40 N with a hot iron temperature of 200 C or more were
rated "poor”. (4) Change in Peel Strength Over Time A heat seal was made on a polycarbonate
carrier tape under the same conditions as (1) above so as to have an average peel strength of 0.40 N.
After letting the heat sealed product stand for 7 days in a 60 C environment, the peel strength was
measured under the same conditions as (1) above. Those having an average peel strength of at least

0.30 N were rated "excellent”, those having an average peel strength in the range of 0.20 to 0.30 N
weare rated "anod" and thoce not reachina an averane neeal ctrenath of 0O A0 Nl and thaearefore not
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the cover film when peeling. Additionally, according to one embodiment of the present
invention, variations in the peel strength needed when peeling cover films for removing
the electronic components can be reduced, high-speed peeling of carrier tape can be

adequately handled, and adhesion of components due to baking can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a section view showing an example of a layer structure of a cover film
of the present invention.

Fig. 2 is a section view showing an example of a peeled form when peeling the
cover film of the present invention from a carrier tape.

Fig. 3 is a schematic view showing a method of evaluating the breaking strength

when peeling the cover film of the present invention from a carrier tape.

MODES FOR CARRYING OUT THE INVENTION

The cover film of the present invention comprises at least a substrate layer (A),
an intermediate layer (B), a peel layer (C) and a heat seal layer (D) in that order. An
example of the structure of the cover film of the present invention is shown in Fig. 1.

The substrate layer (A) is a layer comprising a biaxially stretched polyester or a
biaxially stretched nylon, of which biaxially stretched polyethylene terephthalate (PET),
biaxially stretched polyethylene naphthalate (PEN), biaxially stretched 6,6-nylon or
6-nylon and biaxially stretched polypropylene are particularly preferred. The biaxially
stretched PET, biaxially stretched PEN, biaxially stretched 6,6-nylon, biaxially stretched
6-nylon or biaxially stretched polypropylene may be of types that are generally used, or
be coated with or contain an anti-static agent for an anti-static treatment, or may be
subjected to a corona treatment or an easy-adhesion treatment. If the substrate layer is
too thin, the tensile strength of the cover film itself decreases, so “film breakage” tends to
occur when peeling the cover film. On the other hand, if too thick, the heat sealability
of the carrier tape decreases and the cost increases, so one of thickness 12 to 25 um is
normally preferred.

In the present invention, an intermediate layer (B) is laminated onto one surface

of the substrate layer (A), by an adhesive layer if needed. The resin constituting the
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intermediate layer (B) is preferably a thermoplastic resin having flexibility and a suitable
degree of rigidity, excelling in tear strength at standard temperature. Among these
resins, linear low-density polyethylenes polymerized by a metallocene catalyst
(hereinafter referred to as m-LLDPE) are chosen for having a narrowly controlled
molecular weight distribution and a particularly high tear strength, and those having a
tensile elasticity of 200 MPa or less computed from the change in tensile stress when
taking measurements using a JIS K 6251 Type 1 dumbbell-shaped testing piece at a
pulling rate of 100 mm/min in the direction of flow of the film when the amount of strain
is 3% to 6% are particularly preferred. The intermediate layer (B) has the effect of
reducing differences in iron pressure when a hot iron contacts the cover film during
heat-sealing of a cover film to the carrier tape, and reducing variations in the peel
strength when peeling the cover film by providing uniform adhesion between the
substrate layer and the peel layer. However, when the tensile elasticity exceeds 200
MPa, the adhesion between the m-LLDPE constituting the intermediate layer and the
hydrogenated aromatic vinyl-conjugated diene copolymer resin constituting the peel
layer (C) becomes uneven causing variations in peel strength when peeling the cover
film.

Additionally, when the tensile elasticity of the m-LLDPE constituting the
intermediate layer (B) is less than 70 MPa, the adhesion of the intermediate layer (B) with
the substrate layer (A) and the peel layer (C) will be uniform, but heat and pressure from
the hot iron when heat sealing the cover film can cause the resin of the intermediate layer
to be squeezed out from the ends of the cover film, and adhesion of the squeezed-out
resin may cause heat sealing failures. Additionally, the intermediate layer is susceptible
to deformation and is easily torn, as a result of which the cover film itself may be torn.

The above-described m-LLDPE is a copolymer having, as comonomers, an
ethylene and an olefin with at least 3 carbon atoms, preferably a linear, branched or
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 1-ethyl-1-hexene. Additionally, examples of aromatic

nucleus-substituted mono-olefins include styrene and the like. These comonomers,
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alone 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.

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
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 has a peel layer (C) mainly composed of
a thermoplastic resin provided between the intermediate layer (B) and the heat seal layer
(D). The thermoplastic resin used in this peel layer (C) is a hydrogenated aromatic
vinyl-conjugated diene copolymer resin having an aromatic vinyl group content of 15 to
35 mass%.

According to one example, the cover film of the present invention is peeled
between the peel layer (C) and the heat seal layer (D). In that case, if the aromatic vinyl
group content is less than 15 mass%, the adhesiveness with respect to the m-LLDPE
constituting the intermediate layer (B) is good, but the adhesiveness to the heat seal layer
(D) is insufficient, and the necessary peel strength for a cover film cannot be obtained.
On the other hand, if the aromatic vinyl group content exceeds 35 mass%, changes in
heat due to the hot iron used for the heat seal can cause the adhesiveness between the
peel layer (C) and the heat seal layer (D) to suddenly change, making it difficult to obtain
the desired peel strength, or causing variations in the peel strength when peeling the
cover film.

Examples of the hydrogenated aromatic vinyl-conjugated diene copolymer resin
constituting the peel layer (C) include hydrogenated styrene-conjugated diene block
copolymer resins such as hydrogenated styrene-butadiene diblock copolymer resins,
hydrogenated styrene-butadiene styrene triblock copolymer resins, hydrogenated

styrene-isoprene diblock copolymer resins, hydrogenated styrene-isoprene-styrene
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d hydrogenated styrene-isoprene random copolymer resins. In particular,
hydrogenated styrene-butadiene-styrene triblock copolymer resins and hydrogenated
styrene-isoprene-styrene triblock copolymer resins are more preferably used. These
hydrogenated triblock copolymer resins have stable adhesive force with respect to the
heat seal layer (D), and the peel layer has a high tensile breaking strength, so the peel
layer itself is not susceptible to destruction when the cover film is peeled from the carrier
tape, as a result of which the peel layer (C) and the heat seal layer (D) can be stably
peeled, reducing the variations in peel strength. The density of the hydrogenated
aromatic vinyl-conjugated diene copolymer resin used in the peel layer (C) is within the
range of 0.890 to 0.920 x 103 (kg/m?3), preferably 0.905 to 0.920 x 103 (kg/m3).

Additionally, the weight-average molecular weight is between 50,000 and 150,000, and
outside these ranges of density and weight-average molecular weight, sufficient seal
properties are difficult to obtain.

[0027] The thickness of the peel layer (C) is generally 0.1 to 3 um, and preferably in the
range of 0.1 to 1.5 um. When the thickness of the peel layer (C) is less than 0.1 pm,
there may not be enough peel strength when the cover film is heat-sealed to the carrier
tape. On the other hand, if the thickness of the peel layer (C) exceeds 3 pum, there may
be variations in the peel strength when peeling the cover film. As will be described
below, the peel layer (C) and the heat seal layer (D) are usually formed by coating, and
when formed by a coating process, the thickness indicated here is the thickness after
drying.

[0028] The peel layer (C) comprises a conductive material, preferably conductive
microparticles, such as to have a surface resistivity of preferably 1 x 10* to 1 x 1012 Q2.
Examples of conductive microparticles include conductive tin oxide particles, conductive
zinc oxide particles and conductive titanium oxide particles. Of these, antimony-,
phosphorus-, or gallium-doped tin oxide exhibits high conductivity and does not greatly
reduce the transparency, so it is favorably used. The conductive tin oxide particles,
conductive zinc oxide particles or conductive titanium oxide particles may be spherical,
acicular or a mixture thereof. In particular, when acicular antimony-doped tin oxide is
used, a cover film having particularly good anti-static performance is obtained. The

amount of conductive microparticles added with respect to 100 parts by mass of the
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thermoplastic resin constituting the peel layer (C) should be generally 100 to 1000 parts
by mass, and more preferably 200 to 800 parts by mass. If the conductive microparticle
content is less than 100 parts by mass, the surface resistivity on the heat seal layer (D)
side of the cover film may not be able to be held below 10'2(), and if it exceeds 1000 parts
by mass, the relative amount of thermoplastic resin is reduced, so the peel strength due
to the heat seal may not be sufficient, and the cost may become prohibitively high.

[0029] The peel layer (C) may contain one or more types of carbon nanomaterials such
as carbon nanotubes or carbon nanofibers as conductive materials. Of these, carbon
nanotubes having an aspect ratio of 10 to 10,000 are preferable. The amount of carbon
nanomaterial added to the peel layer (C) should be 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
constituting the layer. If the amount is less than 0.5 parts by mass, the conductivity
effects achieved by addition of carbon nanomaterials may not be sufficient, while on the
other hand, in excess of 15 parts by mass, not only may the cost be too high, but the
transparency of the cover film may also be reduced, making it difficult to inspect the
contained components through the cover film.

[0030] The cover film of the present invention has a heat seal layer (D) mainly
composed of a thermoplastic resin formed on the surface of the peel layer (C).
Examples of the thermoplastic resin of the heat seal layer (D) include acrylic resins,
polyester resins, styrene resins and ethylene-vinyl acetate copolymer resins. Of these,
acrylic resins have extremely good heat sealing ability with respect to the polystyrene,
polycarbonate and polyester resins which are the materials constituting the carrier tape.
In particular, a resin with a glass transition temperature of 45 to 80 °C is preferred, and
more preferred is an acrylic resin of 50 to 75 °C.  The acrylic resin constituting the heat
seal layer (D) should be a resin comprising at least 50 mass% of at least one type of
acrylic acid residue, examples of which include acrylic acid esters such as methyl
acrylate, ethyl acrylate, propyl acrylate and butyl acrylate, methacrylic acid esters such
as methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate and
cyclohexyl methacrylate, or a resin copolymerizing two or more types thereof.

[0031] The thickness of the heat seal layer (D) is preferably in the range of 0.1 to 5 um,
more preferably 0.1 to 3 um, and even more preferably 0.1 to 1.5 um. If the thickness of

the heat seal is less than 0.1 um, then the heat seal layer in the heat seal (D) may not have
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sufficient peel strength. On the other hand, if the thickness of the heat seal layer
exceeds 5 pum, not only will the cost rise, but also, there may be variations in the peel
strength when peeling the cover film.

[0032] Furthermore, in cover films according to preferred embodiments of the present
invention, an inorganic filler may be added to the heat seal layer (D). The cover film of
the present invention, as mentioned above, may be baked for 72 hours in a 60 °C
environment or for 24 hours in an 80 °C environment while heat sealed to the surface of
a carrier tape containing electronic components, in order to remove moisture contained
in the sealing resin. In such a case, if the electronic components contained therein
adhere to the cover film, there will be problems when peeling away the cover film to
mount the electronic components. In the cover film of the present invention, there is
little variation in the peel strength when peeling the cover film, and the adhesiveness of
the heat seal layer (D) to the electronic components contained at high temperatures of 60
to 80 °C can be controlled, so such problems of adhesion of electronic components can be
overcome, but if an inorganic filler is added to the heat seal layer (D), such adhesion can
be more surely prevented. Here, the added inorganic filler may be of any type as long
as it is capable of meaningfully achieving the adhesion prevention described above.
Example include spherical or pulverized 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
diameter (D50) of less than 200 nm, and should be contained at 10 to 50 parts by mass.

[0033] Furthermore, while the cover film of the present invention contains a
conductive material in the peel layer (C), in one embodiment, the heat seal layer (D) may
also contain a conductive material, so as to have a surface resistivity of preferably 1 x 104
to 1 x1012Q. The types of conductive materials and amounts to be contained are the
same as those mentioned above for the case where they are to be contained in the peel
layer (C).

[0034] 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 composed of m-LLDPE to form an intermediate layer (B) can be
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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.

[0035] 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
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.

[0036] 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 composed of 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 composed of 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.

[0037] 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
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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.

[0038] 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 cationic, anionic or non-ionic
surfactant type antistatic agents or long-lasting antistatic agents such as polyether ester
amides mixed in, or have a surface coated with a coating having a surfactant 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.

[0039] A package housing electronic components can, for example, be formed by
placing the electronic components in the dimples formed in a carrier tape for housing
electronic components, then using the cover film as a lid material by continuously heat
sealing both edges of the cover film in the longitudinal direction using a hot iron to
package, and winding the result into a reel. By packaging the electronic components in
this form, they can be stored and transported. The package of the present invention
may be used for storage and transport of various electronic components such as
connectors, IC’s, diodes, transistors, capacitors, resistors and LED’s, and can largely
reduce problems when mounting the electronic components, particularly in the case of
electronic components such as LED’s, transistors and diodes having a thickness of 1 mm
or less. The package housing the electronic components is advanced using holes called
sprocket holes for conveying carrier tape provided in the longitudinal direction at the
edges of the carrier tape while successively peeling away the cover film, verifying the
presence, orientation and position of the electronic components, extracting them, and
mounting them onto a substrate using a component mounting device.

[0040] Furthermore, when peeling away the cover film, if the peel strength is too low, it
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may come loose from the carrier tape and cause the housed components to spill out, and
if too high, the cover film can become difficult to peel away from the carrier tape and
become torn when peeling, so when heat sealed at 120 to 220 °C, it should have a peel
strength of 0.05 to 1.0 N, preferably 0.1 to 0.7 N, and the variation in peel strength should
preferably be less than 0.4 N, preferably 0.3 N.

EXAMPLES

[0041] Herebelow, the present invention will be explained in detail by way of examples,
but the present invention should not be interpreted as limited thereto.

[0042] <Raw Materials Used>

In the Examples and Comparative Examples, the below-identified raw materials

were used in the substrate layer (A), intermediate layer (B), peel layer (C) and heat seal
layer (D). The tensile elasticity of the intermediate layer (B) was computed from the
change in tensile stress when taking measurements using a JIS K 6251 Type 1
dumbbell-shaped testing piece at a pulling rate of 100 mm/min in the direction of flow of
the film when the amount of strain was 3% to 6%.
(Substrate Layer (A))
(a-1)  Biaxially stretched polyethylene terephthalate film (Toyobo), thickness 12 um
(Intermediate Layer (B))
(b-1) m-LLDPE1: LL-UL (Futamura Chemical), thickness 40 pum, tensile elasticity 80
MPa, melting point 103 °C
(b-2) m-LLDPE2: LL-XUMN (Futamura Chemical), thickness 40 um, tensile
elasticity 125 MPa, melting point 116 °C
(b-3) m-LLDPE3: Kernel KF270 (Japan Polyethylene), thickness 40 pum, tensile
elasticity 130 MPa, melting point 108 °C
(b-4)  m-LLDPE4: Kernel KF271 (Japan Polyethylene), thickness 40 um, tensile
elasticity 190 MPa, melting point 102 °C
(b-5) m-LLDPE5: HR543 (KF Film), thickness 30 pm, tensile elasticity 206 MPa,
melting point 123 °C
(b-6) m-LLDPE6: SE620M (Tamapoly), thickness 40 pm, tensile elasticity 255 MPa,
melting point 127 °C
(b-7)  m-LLDPE7: Kernel KF360T (Japan Polyethylene), thickness 40 pum, tensile
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elasticity 65 MPa, melting point 90 °C

(b-8) m-LLDPES: UL-1 (Tamapoly), thickness 40 um, tensile elasticity 150 MPa,
melting point 108 °C

(Resin of Peel Layer (C))

(c-1) Resin: Tuftec H1041 (Asahi Kasei Chemicals), hydrogenated
styrene-butadiene-styrene triblock copolymer resin (SEBS), styrene proportion 30 mass%,
density 0.914, weight average molecular weight 78,000

(c-2) Resin: Tuftec H1062 (Asahi Kasei Chemicals), hydrogenated
styrene-butadiene-styrene triblock copolymer resin (SEBS), styrene proportion 18 mass%,
density 0.890, weight average molecular weight 100,000

(c-3) Resin: Septon 2007 (Kuraray), hydrogenated styrene-isoprene-styrene triblock
copolymer resin (SEPS), styrene proportion 30 mass%, density 0.914, weight average
molecular weight 89,000

(c-4) Resin: Kraton G1651 (Kraton Polymers Japan), hydrogenated
styrene-butadiene-styrene triblock copolymer resin (SEBS), styrene proportion 33 mass%,
density 0.915, weight average molecular weight 100,000

(c-5) Resin: Tuftec H1051 (Asahi Kasei Chemicals), hydrogenated
styrene-butadiene-styrene triblock copolymer resin (SEBS), styrene proportion 42 mass%,
density 0.931, weight average molecular weight 85,000

(c-6) Resin: Tuftec H1221 (Asahi Kasei Chemicals), hydrogenated
styrene-butadiene-styrene triblock copolymer resin (SEBS), styrene proportion 12 mass%,
density 0.887, weight average molecular weight 100,000

(c-7) Resin: Septon 8007 (Kuraray), hydrogenated styrene-isoprene-styrene triblock
copolymer resin (SEPS), styrene proportion 30 mass%, density 0.914, weight average
molecular weight 90,000

(c-8) Resin: Tuftec H1052 (Asahi Kasei Chemicals), hydrogenated
styrene-butadiene-styrene triblock copolymer resin (SEBS), styrene proportion 20 mass%,
density 0.894, weight average molecular weight 85,000

(Conductive Material in Peel Layer (C))

(c-9) Conductive Material: FSS-10T (Ishihara Sangyo), acicular antimony-doped tin
oxide, number-average length 2 um, toluene dispersion type

(c-10)  Conductive Material: SNS-10T (Ishihara Sangyo), spherical antimony-doped

00T
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tin oxide, median diameter (D50) 100 nm, toluene dispersion type
(c-11)  Conductive Material: DCNT-263D-1 (Daido Toryo), carbon nanotubes,
diameter 10 to 20 nm, number average length 0.1 to 10 um

[0044] (Resin of Heat Seal Layer (D))
(d-1)  AcrylicResin 1: Dianal BR-113 (Mitsubishi Rayon), glass transition
temperature 75 °C, weight average molecular weight 30,000
(d-2)  AcrylicResin 2: Dianal BR-116 (Mitsubishi Rayon), glass transition
temperature 50 °C, weight average molecular weight 60,000
(Additives of Heat Seal Layer (D))
(d-3)  Inorganic Filler: MEK-ST-ZL (Nissan Chemical Industries), 1-butanone
solution of silica filler, solid part concentration 30 mass%, median diameter (D50) of
silica filler 100 nm
(d-4)  Conductive Material: FSS-10T (Ishihara Sangyo), acicular antimony-doped tin
oxide, number-average length 2 um, toluene dispersion type

[0045] <Example 1>

The surface of a biaxially stretched polyester film of thickness 12 um was coated

with a polyester-type anchor coating by a gravure process, then a 40 um thick film of
[(b-1) m-LLDPE1] polymerized with a metallocene catalyst was laminated by dry
lamination, to obtain a laminated film consisting of a biaxially stretched polyester layer
and a m-LLDPE layer. The m-LLDPE surface of this film was subjected to a corona
treatment, then [(c-1) resin] dissolved in cyclohexane and an antimony-doped tin oxide
dispersion [(c-9) conductive material] were mixed at a solid ratio of (c-1) : (c-9) = 100 : 300
parts by mass, and coated onto the corona-treated surface to a dry thickness of 0.4 um by
a gravure process to form a peel layer. Furthermore, the [(d-1) acrylic resin] and the
silica filler of (d-3) to form the heat seal layer were mixed at a solid mass ratio of (d-1) :
(d-3) =80 : 20, and the solution diluted with 1-butanone was coated onto the coated
surface of the peel layer to a dry thickness of 1.2 um by a gravure process to obtain a
cover film having antistatic properties (the resins used in each layer are shown in Table
1).

[0046]  <Examples 2, 5-7 and 9; Comparative Examples 1-5>

Cover films were formed in the same manner as Example 1, aside from the fact

that the intermediate layer, peel layer and heat seal layer were formed using the resins



Cover film thickness : pm (1) Peel strength variation (2) Electrostatic voltage peeling cover film : V (3)
Low temperature sealability (4) Peel strength change over time (5) Surface resistivity : 12. (6) Breaking
strength : per 10 points Resin Type m-LLDPE b-2 LL-XUMN m-LLDPE b-5 1IR543 m-LLDPE b-6
5E620M SEBS c-1 Tuftec H1041 SEPS c-3 Septon 2007 SEBS c-5 Tuftec H1051 SEBS c-6 Tuftec
H1221 Conductor c-9 FSS-10T Acrylic Resin d-1 Diatia] BR-113 Inorganic Filler d-2 MEK-ST-ZL
Conductive Filler d-3 FSS-10T Intermediate Layer c,drJ Ts, -'atta'ta) -23- [0054]<Example

10> The surfacaQfabiaxialbistretehed.polyasierdilmeof thickagss. 12 im was coated with a
polyesteiqtngj anchor coating by a gravure process, then a 40 m thick film of [m-LLDPE1] polymerized

with am cen%EéadT‘éﬂk‘?sqt was laminated by dry lamination, to obtain a laminated film consisting of a
biaxially stretched p0|ye$eédﬁy©hﬁﬂd1§.dﬂﬁbmﬂﬁﬂa¥mﬂfb@ﬂhﬁe@ﬁﬁa&hﬁfﬂﬁ&@iﬁetﬁiﬁlﬁikﬂ was

subjected to a corona tre tm nt, th L((t:olzjresm] |ssfoh/ed in c§clohe>(sg%?e and a%aﬁtlmony doped tin

oxide dispersion R’c §)X con%duéf) Ve’ ma erfafPwere Wiked At 1élnesscgll Fatio of (¢ acfc HBo: 300 parts

by mass, and coatedk bhatdathescordnd prdated surface d@h&cﬁ@tﬂn@mmofy(})ﬂammycaagr@vure process
to form a peel Iayer Fuﬁﬁ?gmrgﬁ%sat 0"“!% 3}‘2 rﬁq b On%.‘f) 3 %I“?ng .n%i%E‘fEs‘ml%j [(d-3)

inorganic filler] at gséfd maSs ratio o was coated as a
heat seal layer omtoctirtsusifacesfdthénpedidayer lmrmndn;olthmkﬂelwdrfnlu@ﬁm Byracgrastire girocess to

obtain a cover f"@ﬁ%&%ﬁg L‘?&Fﬁ%‘é PAYING.ANSIANE RIOPETIRS: 1L%Q§5]ﬁl%>§9’i‘19!ﬁ% L dgand

Comparative Examples Coverfilms were formed in the same marmer as Example 10,

aside from the fadritantmay ﬁt@r‘m‘@é itete despap. tadnRyehemtdche atssdalisaglerdie e doheieteusing the
resins etc. describgdin Labls.¢-anstd ahleasithe daw mefesidlacni amrarative Example. >

solid ratio of (c-1) : (c-9) = 100 : 300 parts by mass, and coated onto the corona-treated
surface to a dry thickness of 0.4 pm by a gravure process to form a peel layer.
Furthermore, the [(d-1) acrylic resin] and the silica filler of (d-3) to form the heat seal
layer were mixed at a solid mass ratio of (d-1) : (d-3) =80 : 20, and the solution diluted
with 1-butanone was coated onto the surface of the peel layer to a dry thickness of 1.2
pum by a gravure process to obtain a cover film having antistatic properties (the resins
used in each layer are shown in Table 1).
[0048] <Examples 4 and 8>

Cover films were produced in the same manner as Example 3, aside from the
fact that the intermediate layer, peel layer and heat seal layer were formed using the
resins etc. described in Table 1 and Table 2 as the raw materials.

[0049]  <Comparative Example 6>

The surface of a biaxially stretched polyester film of thickness 12 um was coated
with a polyester-type anchor coating by a gravure process, then a 40 um thick film of
[(b-2) m-LLDPE2] polymerized with a metallocene catalyst was laminated by dry
lamination, to obtain a laminated film consisting of a biaxially stretched polyester layer
and a m-LLDPE layer. The m-LLDPE surface of this film was subjected to a corona
treatment, then [(c-1) resin] dissolved in cyclohexane was coated onto the corona-treated
surface to a dry thickness of 0.4 pm by a gravure process to form a peel layer.
Furthermore, 300 parts by mass of the (d-4) conductive material were added to the [(d-1)
acrylic resin] and the silica filler of (d-3) to form the heat seal layer at a solid mass ratio of

(d-1) : (d-3) =80 : 20 totaling 100 parts by mass, and the solution diluted with 1-butanone



A cover film was produced in the same marmer as Example 10, except that no intermediate layer was
provided, and the peel layer and heat seal layer were sequentially formed on a substrate layer of

thickness 50 <Comparative Example 11> A cover film was produced in the same marmer as
Example 10, except that a conductive material was not added to the peel layer, and was added to the
heat seal layer. <Comparative Example 12> A cager film was produced in the same marmer as

Example 10, except that no peel layer was provided, and the intermediate layer and heat seal layer

were formed usingdhe{esiosieite deseiibachin Jiakiep&aghedsaurmatasials orCompeyative Example
13> A cover film was produced in the same marmer as Example 10, except that no -24- heat seal
layer was providefd® GHa RFS STAH IR YRS P B pas P& R R i S HE i &%ins etc.
described in Tablea&has theréanomaienads $0056]<Evaluation Test 2> The below-described
evaluatiog%é\fere%er ormed on cover films for carrier tape of electronic components produced in
Example% tol ‘éanléaﬁoélmﬁsarative Examples 7 to 13. The results are shown together in Tables 4
and 5. (1) Haze Th&hazgowas:melasureduasing arréntegratiag sphece ftimefoneasiaringadevice in
accordance with mepsyring meod A of A3 1 71054908, Thesefor which the fim. orming properties
were extremely poor and a film Was not able to be obtained S0 the hazeé could not be evaluated were
marked "unrated Thehresréis ultsshrevsiepsihdnithierbtedlu=s of Tables 4 and S. (2) Sealability A
taping machine (%Qibvggagg%%gTMfé%@ was used to heat seal a 5.5 mm wide cover film to an 8 mm
wide polycarbonaté carrier tape (Denki Kagaku Kogyo) and a polystyrene carrier tape (Denki Kagaku

Kogyo) with the seal head! iaéth beshigOShivmiakg e BaARNe udsiusgtte beineed2 limthe seal

pressure being 0.1;MRa.dhe delivan langiidsing.mm.andithe, seahnading Reivg.0.} sagonds x 8
times, at sealing iron temperatures from 140 C to 190 C at 10 C intervals. After letting stand for 24

hours in an atmo&phsréhspeerigératingiZammartd thergrlhraHanstbifyios S0t efler film was peeled
in the same atm?ﬁbﬁ{@ plitgmpeiaiuig 231eAndralaMahimidiyaaR-atiAate 8300 mm per
ela

minute and a peel angle of 170 to 180. Those with an average peel strength in the range of 0.3 to 0.9
N when heat seafiffg it SE8fgFEh tdmsaratirestoir o€ e 18 atfigr¢iimeials were rated

"excellent”, thoseryyith Rogealing Hewiprepasairgdange ip ‘whichdhe.averagepealstength was in the
range of 0.3 to 0.9 N but having an average peel strength outside the range of 0.3 to 0.9 N when heat

sealing with sealify FoM (BRBErAUIES FURR IS RO B ® iRtERAIE WP P88 "good”, and
those in which theaawgragenpaelstrengthpditiiiotoenter then¢ange hOi3tte hddhaiapyeseading iron
temperature were rated "poqr’, The results are shown, in the sealability colu=s in Tahle 4 and Table 5.
(3) Vatiation i PEa BT A b Rl e (e AARE R B Bt Soaled so as
to have -25- a peekstréngihtofiénd NIhbhevdtverdiatives peskecngidef A2eNsarkeesconeititds as for (2)
Sealability above. Th,yariation in peel strength was derived frgm the.chart.obtained when,peeling 100
mm of cover film in the peél direction. THose with a vaniation in p ef)stfengtth of 0.2 N of less were
rated "excellent", ¥hose vwithl appariatidinest Ov2hterOideNaverel ratedttyoders tthodehWittvenvdriation greater
than 0.4 N were r&ge&;eggﬁgrbq ihass in which fheResl strengih did agt reach 0.4 N were marked
"unrated". The results are shown in the variation in peel strength columns in Table 4 and Table S. (4)
Electrostatic Volt&)e WhdrepaslyRit@ovdrerifieeling Coxgsdistyrene carrier tape (Denki Kagaku Kogyo)
was heat sealed so as tqiayaid ReRLSHENIM) b8 NuAftRLReRlInghecavaydiimbHnder the same

conditions as for (2) Sealability above, a voltmeter (Monroe Electronics Isoprobe Electrostatic
Voltmeter Model 27952Rs (RetkiSapriastirarines titade st #re necrakal Sdfice Oftthe cover film.

Additionally, thosgeinMgicimthemeel siengih:did natrpach OrdeNprarermarkeshauvatede. The results
are shown in the electrostatic voltage when peeling cover film colu=s in Table 4 and Table S. (5)

Component Adhd&iBRAE& 0% vidst Hig srnfetbiopo A it Ay e nERfgth 0.6 mm x depth
0.5 mm were loadmgidia-Ssapidbidaccendualivel peliyearbanarm)cadiedthjpendaankiltagaku Kogyo),
then the cover filn] was th%a,at sl?aled. ﬁéetr, vigfattipg for_glminutes at 6%()’[ rﬁpmth(BPIOO ti}rlne%) 4with the
cover film side dowin' the Coverfifn was pasied Shd 4 CoMponataahesion evafialiSh Was performed
on the cover film.N fiesevinewthic Femnptanealédtednicroampolidntadhered tedthencowdt. film were rated
excellent, those w&yv '%kvlve}n a\é%gges%faggﬁ. adhered were rated good, and those in which two or more
attached were rated poor. The‘resufts are s'f%wn in the component adhesion test colu=s of Table 4

and Table S. (6) Surface/RegibtilitgbdtHsawasnmeashiredsbiptive Kegne Hifibti160) assfoseBvaluation Test 1.
-26- [0057][Table] | 9T XH Q0 00 helacc’lox%idthODOeLgOOTS fh Q%?thé?s'gal head length being 32



17'ES OT tODX0 tODX0 tODX0 0 tODX0 80+H'T ST'xH 00T 00T 00E 00T 08 ZT 017 17'0
17'ES OT p0X0 pOX0 pOX0 0 pOX0 80+H'T 17T"H 00T 00T O00E 00T OZ

-19-

mm, the seal pressure being 0.1 MPa, the delivery length being 4 mm and the sealing
time being 0.1 seconds x 8 times. Those having an average peel strength of 0.40 N with
a hot iron temperature of less than 160 °C were rated “excellent”, those having an
average peel strength of 0.40 N with a hot iron temperature of at least 160 °C and less
than 200 °C were rated “good”, and those having an average peel strength of 0.40 N with
a hot iron temperature of 200 °C or more were rated “poor”.
(4) Change in Peel Strength Over Time

A heat seal was made on a polycarbonate carrier tape under the same conditions
as (1) above so as to have an average peel strength of 0.40 N. After letting the heat
sealed product stand for 7 days in a 60 °C environment, the peel strength was measured
under the same conditions as (1) above. Those having an average peel strength of at
least 0.30 N were rated “excellent”, those having an average peel strength in the range of
0.20 to 0.30 N were rated “good”, and those not reaching an average peel strength of 0.40
N and therefore not capable of being evaluated were marked “unrated”.
(5) Surface Resistivity

The surface resistivity of the surface of the heat seal layer of a cover film was
measured using a Mitsubishi Chemical Hiresta UP MCP-HT450 with an applied voltage
of 10 V in an atmosphere of temperature 23 °C and a relative humidity of 50% by the
method of JISK6911. The results are shown in the surface resistivity columns in Tables
1to 3. Inthe tables, the numbers after “E” represent the number of digits in the index,
so for example, “5.6E+08” means 5.6 x 108.
(6) Breaking Strength

Under the same conditions as (1) above, a heat seal was made with respect to a
polycarbonate carrier tape so as to have an average peel strength of 0.50 N. A
double-sided adhesive tape was affixed to the bottom surface of carrier tape sufficient for
500 mm of heat sealed product, which was then affixed to a vertical wall. As shown in
Fig. 3, 50 mm of the cover film was peeled, a 1 kg weight was attached and dropped, and
the cover film was inspected for the presence or absence of breakage. The number of
test points was 10 points. Those that were not able to be evaluated due to not being

able to obtain a heat seal of average peel strength 0.40 N were marked “unrated”.
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[Table 1]
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[Table 2]
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[Table 3]

Septon 8007 Tuftec H1052 Tuftec H1221 Tuftec H1051 LOT -SS3 LOT -SNS T-GE9Z-INDG Dianal
[0053]

BR-113 Dianal BR-116 Substrate layer thickness; lam Intermediate layer thickness; tn Peel layer
thickness; 'am Heat seal layer thickness; tn Cover film thickness; pm % 3ZP (T) to polycarbonate

carrier tape to polystyrene carrier tape (3) Peel strengah variation (4) Electrostatic voltage when
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peeling cover film; V (5) Component adhesion test (6) Surface resistivity; 12. -4 z-q




8-qT-0L-08-09-05-06-00T-OTT-0T-P Z-P HJCEFI-m HAdCEFI-m HACEFI-m LTISON
LTISON LTISON LTISON LTISON Conductor Conductor Conductor Acrylic Resin Acrylic Resin

Inorganic Filler

[0054]

[0055]

(2) Sealability
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<Example 10>

The surface of a biaxially stretched polyester film of thickness 12 um was coated
with a polyester-type anchor coating by a gravure process, then a 40 um thick film of
[m-LLDPE1] polymerized with a metallocene catalyst was laminated by dry lamination,
to obtain a laminated film consisting of a biaxially stretched polyester layer and a
m-LLDPE layer. The m-LLDPE surface of this film was subjected to a corona treatment,
then [(c-1) resin] dissolved in cyclohexane and an antimony-doped tin oxide dispersion
[(c-9) conductive material] were mixed at a solid ratio of (c-1) : (c-9) =100 : 300 parts by
mass, and coated onto the corona-treated surface to a dry thickness of 0.4 um by a
gravure process to form a peel layer. Furthermore, a solution obtained by mixing the
[(d-1) acrylic resin] and [(d-3) inorganic filler] at a solid mass ratio of (d-1) : (d-3) =100 :
50 and dissolving in MEK was coated as a heat seal layer onto the surface of the peel
layer to a dry thickness of 1.0 um by a gravure process to obtain a cover film for carrier
tape having antistatic properties.
<Examples 11 to 16 and Comparative Examples 8 to 10>

Cover films were formed in the same manner as Example 10, aside from the fact
that the intermediate layer, peel layer and heat seal layer were formed using the resins
etc. described in Table 4 and Table 5 as the raw materials.
<Comparative Example 7>

A cover film was produced in the same manner as Example 10, except that no
intermediate layer was provided, and the peel layer and heat seal layer were sequentially
formed on a substrate layer of thickness 50 pm.
<Comparative Example 11>

A cover film was produced in the same manner as Example 10, except that a
conductive material was not added to the peel layer, and was added to the heat seal
layer.
<Comparative Example 12>

A cover film was produced in the same manner as Example 10, except that no
peel layer was provided, and the intermediate layer and heat seal layer were formed
using the resins etc. described in Table 5 as the raw materials.
<Comparative Example 13>

A cover film was produced in the same manner as Example 10, except that no
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heat seal layer was provided, and the intermediate layer and peel layer were formed
using the resins etc. described in Table 5 as the raw materials.
[0056] <Evaluation Test 2>

The below-described evaluations were performed on cover films for carrier tape
of electronic components produced in Examples 10 to 16 and Comparative Examples 7 to
13. The results are shown together in Tables 4 and 5.
(1) Haze

The haze was measured using an integrating sphere type measuring device in
accordance with measuring method A of JIS K 7105:1998. Those for which the film
forming properties were extremely poor and a film was not able to be obtained so the
haze could not be evaluated were marked “unrated”. The results are shown in the haze
columns of Tables 4 and 5.
(2) Sealability

A taping machine (Shibuya Kogyo ETM-480) was used to heat seal a 5.5 mm
wide cover film to an 8 mm wide polycarbonate carrier tape (Denki Kagaku Kogyo) and
a polystyrene carrier tape (Denki Kagaku Kogyo) with the seal head width being 0.5 mm
x 2, the seal head length being 32 mm, the seal pressure being 0.1 MPa, the delivery
length being 4 mm and the sealing time being 0.1 seconds x 8 times, at sealing iron
temperatures from 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 in the same atmosphere of temperature 23 °C and relative humidity 50% at a
rate of 300 mm per minute and a peel angle of 170° to 180°. Those with an average peel
strength in the range of 0.3 to 0.9 N when heat sealing with sealing iron temperatures
from 140 °C to 190 °C at 10 °C intervals were rated “excellent”, those with a sealing iron
temperature range in which the average peel strength was in the range of 0.3 to 0.9 N but
having an average peel strength outside the range of 0.3 to 0.9 N when heat sealing with
sealing iron temperatures from 140 °C to 190 °C at 10 °C intervals were rated “good”,
and those in which the average peel strength did not enter the range of 0.3 to 0.9 N at
any sealing iron temperature were rated “poor”. The results are shown in the
sealability columns in Table 4 and Table 5.
(3) Variation in Peel Strength

A polystyrene carrier tape (Denki Kagaku Kogyo) was heat sealed so as to have
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a peel strength of 0.4 N. The cover film was peeled under the same conditions as for (2)
Sealability above. The variation in peel strength was derived from the chart obtained
when peeling 100 mm of cover film in the peel direction. Those with a variation in peel
strength of 0.2 N or less were rated “excellent”, those with a variation of 0.2 to 0.4 N were
rated “good”, those with a variation greater than 0.4 N were rated “poor” and those in
which the peel strength did not reach 0.4 N were marked “unrated”. The results are
shown in the variation in peel strength columns in Table 4 and Table 5.
(4) Electrostatic Voltage when Peeling Cover Film

A polystyrene carrier tape (Denki Kagaku Kogyo) was heat sealed so as to have
a peel strength of 0.4 N. After peeling the cover film under the same conditions as for
(2) Sealability above, a voltmeter (Monroe Electronics Isoprobe Electrostatic Voltmeter
Model 279) was used to measure the voltage on the heat seal surface of the cover film.
Additionally, those in which the peel strength did not reach 0.4 N were marked
“unrated”. The results are shown in the electrostatic voltage when peeling cover film
columns in Table 4 and Table 5.
(5) Component Adhesion Test

Ten electronic components of width 1.0 mm x length 0.6 mm x depth 0.5 mm
were loaded into 8 mm wide conductive polycarbonate carrier tape (Denki Kagaku
Kogyo), then the cover film was heat sealed. After vibrating for 5 minutes at 600 rpm
(3000 times) with the cover film side down, the cover film was peeled, and a component
adhesion evaluation was performed on the cover film. Those in which not one
electronic component adhered to the cover film were rated excellent, those in which an
average of one adhered were rated good, and those in which two or more attached were
rated poor. The results are shown in the component adhesion test columns of Table 4
and Table 5.
(6) Surface Resistivity

This was measured by the same method as for Evaluation Test 1.
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DESCRIPTION OF THE REFERENCE NUMBERS

[0059] 1 cover film

substrate layer (A)
anchor coat layer
intermediate layer (B)
peel layer (C)

heat seal layer (D)
carrier tape

wall

o 0o NN N O ok~ WN

double-sided adhesive tape

10 carrier tape
11 cover film
12 clip

13 string

14 weight
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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 heat-sealing a carrier tape; wherein

the intermediate layer (B) comprises, as a main component, a linear low-density
polyethylene with a tensile elasticity of 200 MPa or less, polymerized using a metallocene
catalyst; and

the peel layer (C) comprises a conductive material, and comprises, as a main
component, a hydrogenated resin of an aromatic vinyl-conjugated diene copolymer with

an aromatic vinyl group content of 15 to 35 mass%.

The cover film of claim 1, wherein the hydrogenated resin of an aromatic
vinyl-conjugated diene copolymer of peel layer (C) is a resin with a density of 0.890 to

0.920 x 10% (kg/m?) and a weight-average molecular weight of 50,000 to 150,000.

The cover film of claim 1 or 2, wherein the heat seal layer (D) comprises an

acrylic resin as a main component.
The cover film of any one of claims 1 to 3, wherein the conductive material is
conductive microparticles comprising microparticles that are acicular, spherical, or a

combination thereof.

The cover film of any one of claims 1 to 4, wherein the conductive material is a

carbon nanomaterial.

The cover film of any one of claims 1 to 4, wherein the conductive material is

acicular microparticles of antimony-doped tin oxide.

The cover film of any one of claims 1 to 6, wherein the heat seal layer (D) further

comprises a conductive material.

The cover film of any one of claims 1 to 7, wherein peeling occurs between the
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THE REFERENCE NUMBERS [0059]1cover film 2substrate layer (A) 3anchor coat layer
dintermediate layer (B) 5peel layer (C) 6heat seal layer (D) 7carrier tape 8wall 9double-sided adhesive
tape 10carrier tape 11cover film 12clip 13string 14weight -29- CLAIMS [1] 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 heat-sealing a carrier tape; wherein the intermediate layer (B) comprises, as a main
component, a lingasloyeAensity pRlyethyansg withadensie@lastichnef 208 MRaaitlessdrelymerized
using a metallocene catalyst; and the peel layer (C) comprises a conductive material, and
comprises, as a M4iffE&HhBRent, a hydrogenated resin of an aromatic vinyl-conjugated diene
copolymer with an aromatic vinyl group content of 15 to 35 mass%. [2] The cover film of claim 1,
wherein the hydrogenated resin of an aromatic vinyl-conjugated diene copolymer of peel layer (C) is a
oo it density of 0 306 B 603 05 (RGBS L 0 RIS St of 50,000
to 150,000. [3] Theddyer fhroad/olaim Hearse] her@mnithexheabdeal dayer (D) comprises an acrylic
resin as a main component. [4] The cover film of any one of claims 1 to 3, wherein the conductive
material is conductive microparticles comprising microparticles that are acicular, spherical, or a
combinatidh thereof. [5] Theleoverifihnghaeyt pméagkclaimsht tovdr filheareinytheecdadinetiVéomaterial is a
carbon nanomaterial, [f] 1, £9v6 JIm.0[.30% ane Al clams ko A wherein e apdugtive material is
acicular microparticles of antimony-doped tin oxide. [7] The cover film of any one of claims 1 to 6,
wherein the heat seal layer (D) further comprises a conductive material. [8] The cover film of any one
of claims 1 to 7, wherein peeling occurs between the -30- peel layer (C) and the heat seal layer (D)
when peeling away the cover film heat-sealed to the carrier tape. [9] The cover film of any one of
claims 1 to 8, wherein the surface resistivity of the peel layer (C) and/or the heat seal layer (D) is 1 x
104 to 1 x 10120. [10] An electronic component package using the cover film of any one of claims 1 to
9 as a lid material for carrier tape having a thermoplastic resin as a main component.



