-1 - SPECIFICATION COVER TAPE TECHNICAL FIELD [0001]The present invention relates to a
cover tape used as a lid material for carrier tape used to transport chip-type electronic components
until they are mounted on substrates. BACKGROUND ART [0002]When transporting chip-type
electronic components such as ICs, carrier tapes are generally used. hi other words, the
aforementioned chip-type electronic components are inserted into dimples for housing electronic
components formed at standard intervals on the carrier tape, the top surface of the carrier tape is heat
sealed with cover tape having an easily peelabkpadir@sivertayer on a substrate to seal the electronic
components, then wound into a reel for transport. While the aforementioned cover tape must be
transparent enough to enable inspection of the electronic components and to enable it to be smoothly
peeled from the carrier tape with ease, if the elegyQIER cqoAEEONnents are also components that easily
undergo insulation breakdown due to static electricity from ICs or the like, one or both surfaces of the
cover tape may be treated with an antistatic treatment in order to prevent adherence of dust, protect
the contents fromT%Wéqé‘étﬁ&%Pand prevent problems such as the electronic components sticking to
the cover tape and flying out when the cover tape is peeled from the carrier tape. [0003]The antistatic

treatmenfooay be performed-using iavaeihogiskehasblending.ai antistaticrRganbintedhe resin
forming the surface to be static-proofed, or by thinly coating the surface with an antistatic agent.

Examples having & 4Rttatie S5 et REARES HI5EH RIS SUPRESEST B HSE S ENRVEF (8P heat seal layer)

are disclosed in Ratent®&ocuments 1 and 2.

BACKGROUND ART

[0002] When transporting chip-type electronic components such as ICs, carrier tapes
are generally used. In other words, the aforementioned chip-type electronic
components are inserted into dimples for housing electronic components formed at
standard intervals on the carrier tape, the top surface of the carrier tape is heat sealed
with cover tape having an easily peelable adhesive layer on a substrate to seal the
electronic components, then wound into a reel for transport. While the aforementioned
cover tape must be transparent enough to enable inspection of the electronic components
and to enable it to be smoothly peeled from the carrier tape with ease, if the electronic
components are also components that easily undergo insulation breakdown due to static
electricity from ICs or the like, one or both surfaces of the cover tape may be treated with
an antistatic treatment in order to prevent adherence of dust, protect the contents from
static electricity, and prevent problems such as the electronic components sticking to the
cover tape and flying out when the cover tape is peeled from the carrier tape.

[0003] The antistatic treatment may be performed using a method such as blending an
antistatic agent into the resin forming the surface to be static-proofed, or by thinly
coating the surface with an antistatic agent. Examples having an antistatic agent coated
onto the surface of an adhesive layer (or heat seal layer) are disclosed in Patent
Documents 1 and 2.

[0004] With these methods, antistatic agent must be coated in bulk to obtain sufficient
antistatic effects, and when placed in a high-temperature high-humidity environment

while heat sealed to carrier tape, they attract oxygen and moisture from the air, causing



[0004]With these methods, antistatic agent must be coated in bulk to obtain sufficient antistatic effects,
and when placed in a high-temperature high-humidity environment while heat sealed to carrier tape,
they attract oxygen and moisture from the air, causing -2- reductions in the adhesive force of the
cover tape as a result of which vibrations during transport and mounting can cause the cover tape to
peel, and the electronic components may spill out. [0095]Additionally, methods of static-proofing cover
tape by coating the surface of the adhesive layer (heat seal layer or sealant layer etc.) with a coating

containing condugdive ipiGrRRALIGIRS DaKE DRehPEORISAS (B JrefiatentRackBIeniasidrard 5).
However, with these methods, it is not easy to evenly disperse micr 1Partlcles in the resin components

forming the coatifgHREEASH RS FOY GHIy L5iFPREABS e thaRG FAG [P HFGCBRY M reduces
productivity, but ale@ ggiluses dispersion defects Additionally, in the latter method wherein an antistatic
agent is @e{ ded in, suff|C|ent suHace {}e gnee.cann t be obtalne anotl mlﬁng ngetal {TLcropartlcles
may cause the transparency AGReI R |ng g it Qiffieltt n%c?\‘f%rvé‘peené’ucﬁﬁ ’t‘%nsepalre?f&? be able to
observe printing eﬂhhe\@hamﬂeﬁmmtems disoulgit thecavenigpecdsimihegptheidaand, in recent

years, a coating- type ant gtlga Q(tnuswégot% pnlcﬂlgew t%agntl)%es 3p£ogg%ri t é&g statlc Roflng films

or sheets in generaf €é° atent wever, there do not see e any ocuments that
disclose coating tthessmédtseieﬁithew@atﬁemqayed@bc@vmltapermﬂ%sretﬂﬁectanMCpee’bsﬂlength

[0007]Patent Dogumen 4:9F, 7172463 A RAiNRasysRiza1R 3005:A43548. Patent Document
3:JP H11-115088 A

and reduces productivity, but also causes dispersion defects. Additionally, in the latter
method wherein an antistatic agent is kneaded in, sufficient surface resistance cannot be
obtained, and mixing metal microparticles may cause the transparency to drop, making
it difficult to achieve enough transparency to be able to observe printing or the shapes of
contents through the cover tape.

[0006] On the other hand, in recent years, a coating-type antistatic agent using an ionic
liquid has been proposed for static-proofing films or sheets in general (e.g., Patent
Document 6). However, there do not seem to be any documents that disclose coating

the surface of the heat seal layer of cover tape, or its effect on peel strength.

[0007] Patent Document 1: JP H7-172463 A
Patent Document 2: JP 2005-225548 A
Patent Document 3: JP H11-115088 A
Patent Document 4: JP H7-251860 A
Patent Document 5: JP 2003-266016 A
Patent Document 6: JP 2010-121093 A

SUMMARY OF THE INVENTION

[0008] The present invention addresses the problem of offering a cover tape used in a
lid material for a container such as carrier tape for housing components and a chip-type
electronic component package using said cover tape, wherein the cover tape has good
transparency and sufficient antistatic properties, and when housing and storing
components, is capable of sufficiently suppressing decreases in peel strength with
respect to carrier tape even when used in high-temperature high-humidity environments,

and does not cause problems such as corrosion of the contents.



Patent Document 4:JP H7-251860 A Patent Document 5:JP 2003-266016 A Patent Document 6:JP
2010-121093 A SUMMARY OF THE INVENTION [0008]The present invention addresses the problem
of offering a cover tape used in a lid material for a container such as carrier tape for housing
components and a chip-type electronic component package using said cover tape, wherein the cover
tape has good transparency and sufficient antistatic p®perties, and when housing and storing
components, is capable of sufficiently suppressing decreases in peel strength with respect to carrier

tape evepowbien used in Righréampeakgta highiumishtyrenvirormentisnang-60es, et sause problems
such as corrosion of the contents. -3- [0009]As a result of diligent consideration of the aforementioned

problem, the predBHTINERARSFY URLOVEPSETHrsE eRsea888sH puEISHEiT Rt AN B St SRty

suppressed evenin high-temperature high-humidity environments, by forming an antistatic layer
containing a specific antistatic agent comprising an ionic liquid on a surface on a heat
seal layer side, thereby achieving the present invention.

That is, in one aspect, the present invention relates to a cover tape comprising at
least a substrate layer, a heat seal layer and an antistatic layer, wherein the antistatic
layer comprises (A) an ionic liquid containing a cyclic quaternary nitrogen-containing
cation, (B) a quaternary ammonium salt and (C) a polyalkylene glycol, and is formed on
the surface on the heat seal layer side. In one embodiment, anions in (A) the ionic
liquid containing a cyclic quaternary nitrogen-containing cation and (B) the quaternary
ammonium salt are preferably of one or more types chosen from the group consisting of
carboxylic acids, sulfuric acid esters, phosphoric acid esters, sulfonic acids and
phosphoric acids. In another embodiment, the ratios of the content of the components
of the antistatic layer are preferably 10 to 80 mass% of component (A), 5 to 70 mass% of
component (B) and 5 to 50 mass% of component (C).

[0010] In one embodiment, (A) the ionic liquid containing a cyclic quaternary
nitrogen-containing cation is preferably an imidazolium salt. In another embodiment,
the cations in (B) the quaternary ammonium salt should preferably have one alkyl group
or alkenyl group having 10 to 20 carbon atoms. In a further embodiment, (C) the
polyalkylene glycol should preferably be a polyethylene glycol having a mass-average
molecular weight (Mw) of 200 to 600. In yet another embodiment, the thickness of the
antistatic layer on the surface on the heat seal side is 0.01 to 0.2 pm.

Furthermore, in another aspect, the present invention relates to an electronic
component package using one of the aforementioned cover tapes.

[0011] The cover tape of the present invention is a cover tape having transparency that
can be easily peeled from carrier tape, has sufficient antistatic effects and anti-rust effects,
and is capable of suppressing decreases in adhesive force of the cover tape and notably
suppressing spillage of electronic components due to vibrations during transport or
mounting even when housing and storing electronic components in high-temperature

high-humidity environments.



in high-temperature high-humidity environments, by forming an antistatic layer containing a specific
antistatic agent comprising an ionic liquid on a surface on a heat seal layer side, thereby achieving the
present invention. That is, in one aspect, the present invention relates to a cover tape comprising
at least a substrate layer, a heat seal layer and an antistatic layer, wherein the antistatic layer
comprises (A) an ionic liquid containing a cyclic quatemary nitrogen-containing cation, (B) a
guaternary ammonium salt and (C) a polyalkylene glycol, and is formed on the surface on the heat

seal layer side. Invap S THOXCMERY NUPOE 1MTIAY TRy ipaiediguid containing a cyclic quaternary
nitrogen-containing cation and (B) the quaternary ammonium salt are preferably of one or more types

chosen from the group consisting of carboxylic acids, sulfuric acid esters, phosphoric acid esters,
sulfonic AYY and phosphH©SEitEe (7 HISaHar S BB PRSRERRET A S85F R LSHENEB the

components of theeantistatyerd aye natetprederaply 10 80 woass nafydamponent A&l to 70 mass% of
component (B) and 5 to 50 mass% o{ component f%)}E [‘%(r)x%loaura]a one embodiment, gﬁ)aghe ionic liquid

.. .structutre of a substrate layer eat.sea e ]ntlst%tfc lalyler ar it m ea
contalnlng a CyC|IC quaternary nltroge -con alning cation Is prereraply a imidazoium salt. In another

embodiment, the watidmg:iad(Biuiherguiternany ammiorivmdait Bhoulekprefetablylhave ofre alkyl group
or alkenyl group having 10 ?‘carb n.atoms. In a further embo imenthl(C)lttIthtpcol alkylene glycol

to 21
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should preferably be a po ye%ly er Sra ysct81l %f\e/lr?a &énPﬁgass-a (érré(énea}ﬁlﬁ%cu ar welgﬁ1 ?MW) of 200 to

600. In yet anoth epreprisoditient, iﬂm#ﬂe@ma@ﬁﬂg@ anﬂiistamtda}aey. W@B@wﬁa@émmeﬂh eat seal
side is 0.01 t0 0.2, , qu'ééém%?m%?odﬁm%%ﬂ@9(}351&9&}15%gﬂ%&?Y@@F&QM@Mﬁ%&Q@ electronic

component package using one of the aforementioned cover tapes. [0011]The cover tape of the
present inventiondd Bedenaé padl v tialdag transparency that can be easily peeled from carrier tape, has

sufficient antistatic effectgapdRntisiRiSHecia RIS GaRable @l suppressing decreases in adhesive
force of the cover tz#l;e and notably suppressing spillage of electronic components due to vibrations

during tr&¥pbrt cPHYStMERGY&Ven when housing and storing electronic components in
high-temperature high-humidify;ga¢irgrRmertsrised » MOBESHRR GARRYIPIGLLYY, HHE INVENTION

TR e e I ottt vy & By Crerche i protioebal Ham s (bemoplastic
resin which may be a polyester such as polyethylene terephthalate or polyethylene
napththalate, a polyolefin such as polypropylene, a polyamide such as nylon, or a
polycarbonate. It is preferably a biaxially stretched polyethylene terephthalate film,
and in any case, a commercially available film may be used. While the thickness of the
substrate layer is not particularly limited, one with a thickness of 5 to 50 pum should
generally be used.

[0014] The side of the substrate that is to contact the heat seal layer or intermediate
layer may be surface-treated by sandblasting, corona discharge, or plasma treatment to
enhance the adhesive strength with the heat seal layer or intermediate layer and stabilize.
Additionally, an antistatic agent can be kneaded into the substrate layer, or an antistatic
product coated with an antistatic agent may be used on the surface on the side that is to
form the outer surface of the cover tape. Additionally, an anchor coating agent may be
provided on the surface of the substrate layer for the purpose of raising the adhesive
force when laminating an intermediate layer or a heat seal layer on the substrate layer.

[0015] <Intermediate Layer>

An intermediate layer may be provided between the substrate layer and the
heat seal layer. The intermediate layer comprises a thermoplastic resin, and may be a
single layer or multiple layers. By providing an intermediate layer, the cover tape may

be provided with cushioning, and the adhesive force between the substrate layer and the



heat seal layer and an antistatic layer. In other words, it may have a three-layered structure of a
substrate layer, a heat seal layer and an antistatic layer, or it may have a multilayered structure with
one or more intermediate layers between these layers. In the case of a multilayered structure, an
antistatic layer containing an antistatic agent comprising (A) an ionic liquid containing a cyclic
guaternary nitrogen-containing cation, (B) a quaternary-ammonium salt and (C) a polyalkylene glycol is
formed on the surface on the heat seal layer side. Herebelow, each layer will be described in detail.

[0013]<Substratenkay@kPlayer mhp®SURsiaiadayenaamprsasadparmaplasticaasimeand is preferably,
for example, a film, particularly a biaxially stretched film, produced from a thermoplastic resin which

may be a polyestBHSMHAE BEFdimyiEeraphiimist Hrasbethoens sapiihaRE s hBiYolefin such
as polypropylenepannalypibids; sucivasnyonosapodyeaie pateoldris preferablyiadiaxially stretched

polyethylene terephthalate film, and in any c commercially ayailable film may be used. While the
R T R BT SR DP G g

thickness of the sUBSTFAtR TR EY & het particular el "OHE Wit LYhicKREES 058 im should

generally be usede{o I4]DRE) sicdleradrihel dylxstgate thall issto cantBotcithecdigatiseal layer or intermediate
layer ma surfgge-t at d blgsandblasting, corona discharge, or plasma treatment to enhance the
adhesive%s&t)lr%]ngth vﬁ?ﬁgt%waeﬁmaggt seal layer or intermediate layer and stabilize. Additionally, an antistatic
agent can be kneaded intbeheasstablrateitaye paotiatrdniistétid prodeet goatedwith an antistatic agent

may be used on Qﬂ%r%%rg%ﬁc%sﬁb%ﬂﬂ%@?&k@%ﬁﬁﬁ?&% QUEELRY Uﬂ%&?ﬁﬁe@n‘d"e‘iﬁ{b@soa% Additionally,

an anchor coating agent may be provided on the surface of the substrate layer for the purpose of
raising the adhespgeyforervpnerylanaiiariptaheimetmesdledaidyciine of Heat Seattay@iwatthe substrate

layer. [0015]<IntegnaaiatedAYRRid-modMb A BEIDRAIME IRV A REREGYILRT; bLiyeen the substrate

layer and the heat seal layer. The intermediate layer comprises ‘a thermoplastic resin, and may be a
single layer or mURRSIE R8s cBY previrAY sy in et fhsthatenalyeletie dueer s hay be provided with
cushioning, and theradhesive foscambeiweemthe sbsiiatedayesand the -ombeat-seallayer may be
strengthened. While the thermoplastic resin used in the intermediate layer is not particularly limited, it
may be chosen a&BHE B LeAIGTE SRR BPFHgE BB ¥t Fealie!<erihy a6of5F BYSMple,
polyolefin resins incheding)awotiensityRalwihyleneiresinsetD Pipendlyarious linaardow-density
polyethylene resins (LLDPE) polymerized by Ziegler catalysts or metallocene catalysts.

obtained by mixing one or moré resins chosen from among ethylenic polymers such as

various polyethylene resins, ethylene-vinyl acetate copolymers, ethylene-ethyl acrylate

copolymers and ethylene-butene-1 random copolymers with one or more styrenic

polymers such as styrene-butadiene copolymers, polystyrenes and impact-resistant

polystyrenes in order to adjust the peel strength when heat-sealing to carrier tape can be

used. More preferable is a resin mixture of an ethylene-butene-1 random copolymer, a

styrene-butadiene copolymer and an impact-resistant polystyrene for having a

continuously stable peel strength.

[0017] Furthermore, the use of a mixture blended at a ratio of 15 to 60 mass% of

ethylene-butene-1 random copolymer, 30 to 80 mass% of styrene-butadiene copolymer

and 3 to 15 mass% of impact-resistant polystyrene in 100 mass% of the entire resin in the

heat seal layer of this resin mixture is more preferable for stability of the peel strength

after being in a high-temperature high-humidity environment.

[0018] <Antistatic Layer>
The antistatic layer comprises an antistatic agent comprising (A) an ionic liquid
containing a cyclic quaternary cation, (B) a quaternary ammonium salt and (C) a

polyalkylene glycol, and is formed on the surface of the heat seal layer. The

proportional content of the components of the antistatic layer is 10 to 80 mass%,



[0016]<Heat Seal Layer> The heat seal layer is not particularly limited as long as it contains a
thermoplastic resin that has heat-sealability with respect to carrier tape and exhibits an easy-peel
property enabling it to be easily peeled at the time of use. For example, an ionomer resin, an
acid-modified polyolefin resin, an ethylene-(meth)acrylic acid copolymer, an ethylene-(meth)acrylic
acid ester copolymer, a polyester resin, a polyamide r@sin, a vinyl resin, an acrylic resin such as an
acrylic or a methacrylic, an acrylic acid ester resin, a maleic acid resin, a butyral resin, an alkyd resin,

a polyethylene oxidadigsifizapelyreinanedsasinandg, silicoana JasineRieisrablyoarasigméxture
obtained by mixing one or more resins chosen from among ethylenic polymers such as various
polyethylene resifie RERFTEAR- I E’é@t%%&ﬁ’éfﬁ?ﬁa&l&18[%ﬁ8ﬁ?§é{h9f SRYRREESPolymers and
ethylene-butene-1 randomLopedynaesmith BreeasiAIQuELYreRiG gelyraertsuckas ghiraag-butadiene

copolymers, polystyrenes Ed im act-r§ istant polystyrenes in order to adjust the peel strength when
heat-sealing (o cAEr (RS (AR BE 15d) MO HISTABIE M R AT AU B0 Bifijfone-butene-1

random copolymemidagtjiteneaboitadignéicopotyrioes, anc dhlinpactiesistarizpblysiyagnes dod having a
continuously stabtleagehel stretn(glih.a LQ(g)l?‘l/lintimeEQor the use of a. mixture t[)lloenrgdeg at a ratio of 15to

60 mass% of ethy]ilen(é- utene-1 random copo]irf/maezﬁ ]élbn t%aé%‘%w%}gé%%n louf%ff/'rene- utadiene copolymer

and 3 to 15 ma_ss%r_oﬂidhlgaotm'siswm pelystdema igptt@@oihass%mme lenltérereé&smﬁtﬁOthe heat seal
layer of this feS'“ﬁ&R%@éEaﬁJ%? ?ﬁé%ﬁ% ahle forsiapility tgééb& P&l ﬁ{ﬁ&%‘f‘lé@%&?&ﬂ%}%

high-temperature hig midity environment. [0018]<Antistatic Layer> The antistatic Tayer comprises
an antistédii¢%gent compksing A paimidprelliquictiéantaining hcdenetlgdanedrmatoeation, (B) a quaternary

ammonium salt apg (C) Bsnlyalkyiane.alycql, apdis larmediandheigurface of the heat seal layer. The
proportional content of the components of the antistatic layer is 10 to 80 mass%, -6-
1-ethyl-2,3-dimethylimidazolium, 1-ethyl-3-methylimidazolium,

1-hexyl-3-methylimidazolium and 1-hexyl-3-propylimidazolium, among which
1-ethyl-3-methylimidazolium cations are particularly preferable for being available in
various salts.

[0020] Examples of the anions in the (A) ionic liquid include organic acids and
superstrong acids such as carboxylic acid, sulfuric acid esters, phosphoric acid esters and
sulfonic acid, and inorganic acids such as phosphoric acids, hydrogen halides and
perhalic acids, among which sulfuric acid esters are preferable and ethyl sulfate anions
are more preferable for their antistatic properties and prevention of rust on the electronic
components housed in the carrier tape.

[0021] The (A) ionic liquid in the present invention may be an ionic liquid comprising
the aforementioned cations and anions. Specific examples include
1,3-dimethylimidazolium ethyl sulfate, 1-ethyl-3-methylimidazolium ethyl sulfate,
1-ethyl-3-methylimidazolium acetate, 1-butyl-3-dimethylimidazolium phosphate and
1,3-dimethylimidazolium hydrogensulfate.

[0022] The (B) quaternary ammonium salt is preferably a compound of the following
Formula 1:

[Chem 1]
{R2}

RU)—N—®RY X

(R3}



preferably 30 to 80 mass% of component (A), 5 to 70 mass%, preferably 10 to 40 mass% of
component (B) and 5 to 50 mass%, preferably 10 to 30 mass% of component (C). Examples of
the cation in the ionic liquid (hereinafter referred to simply as "(A) ionic liquid") containing (A) a cyclic
guaternary nitrogen-containing cation include imidazolium cations, pyridinium cations, pyrrolidinium
cations, pyrazolium cations and triazolium cations, anieng which imidazolium cations, pyridinium
cations and pyrrolidinium cations are preferred, and imidazolium cations are more preferred for being

capable gfopseparing numeiious diverse pesohionigliguigsefiow metingpeintia0dfjExamples of
imidazolium cations include 1,3-dimethylimidazolium, 1-butyl-2,3-dimethylimidazolium,
1-butyl-3-methylitkSa¥bRS 128iR 032 i?ﬁfé’ﬂﬁyﬁ"r?ﬂa‘a%Eﬁﬁ?i%ﬁﬁﬁﬂ%ﬁﬁ%ﬁﬂﬁ’fﬁﬂﬂ%ﬁmﬁ
1-hexy1-3-methylisidasotiumbrag) dnl-Rexanbtds prapydimidezoliisa, amanseWHeiskine type of
1-ethyl-3-methylimidazoliurtrﬂec&t'ons, reuE)c?\rtic#J,larg/ regc rable_ for beicpg available i V%IiiOUS salts.

[0020]Examples SFthe’anions't fﬂrélc( tojltok |(ﬁ?ﬁ’ Ghcindée (S)?gﬁérﬁfca%{0|d5§eﬁn Su reerglfér‘or5fgarélcids such

as carboxylic acidflsulfurigasitbesters, phosphoric acid esters and sulfonic acid, and inorganic acids

such as 9 horic acids, h progen ?aliq%? d e[rhalic acidshamonlg.wrlﬂ ulfur ic1:f1cid gsters are
preferabl@a%g ethyl sulf§ e é':;rlﬁoen%nl re more ?}é}e g?ar & for their gﬁ?i%%atﬁréc&%gp%rrﬁgs }énﬂlgrevention of
rust on the electremmoumporéntsshidiiseathiyl dieatayieaapenfOQR LT hdyi)pitticeligdid in the present

invention may be gn ignic |i H‘Qn%?é}?ﬂﬂ?b'ﬁ%m%%@@%‘fﬁ%&ﬁ ?ﬁ?%%%%ﬁ%%ﬂﬁl?&%%ﬁc examples

include 1,3-dimethylimidazolium ethyl sulfate, 1-ethyl-3-methylimidazolium ethyl sulfate,
1-ethyl-3-methyliiitihdohatny haerateanokmyiosraimethphititaze ktim! ghosbiibirahd

1,3-dimethylimidazolium hydragensyifate, J0022]The (B) quaternary ammonium salt is preferably a
compound of the following
[0025] The antistatic layer used in the present invention contains a (C) polyalkylene

glycol as described above. Examples include polyethylene glycol, polypropylene glycol,
polybutylene glycol, polyalkylene oxides such as ethylene oxide-propylene oxide
copolymers, polyether esters having ester bonds with polyoxyalkylene structures,
polyether amides having amide bonds with polyoxyalkylene structures, and polyether
ester amides having amide bonds and ester bonds with polyoxyalkylene structures,
among which polyethylene glycol is preferable in view of the availability and closeness

of contact with the heat seal layer surface of the coating film. When using polyethylene
glycol, the mass average molecular weight (Mw) should preferably be in the range of 200
to 600, 300 to 500, or about 400 in view of the ease of formation of a coating film and
dispersibilty of ionic liquid in the film.

[0026] As described above, an antistatic layer containing an antistatic agent comprising
the aforementioned components (A), (B) and (C) is formed on the surface on the heat seal
layer side of the cover tape of the present invention.

As for the proportional content of each component (A), (B) and (C) in the
antistatic layer, component (A) should preferably be present at 10 to 80 mass% with
respect to the entire composition. At less than 10 mass%, there is a risk of it becoming
difficult to obtain a surface resistivity providing an adequate antistatic effect, and at
more than 80 mass%, the viscosity may increase and cause stickiness on the surface.
Additionally, component (B) is preferably present at 5 to 70 mass%. At less than 5
mass%, it may become difficult to obtain sufficient antistatic properties, and at more than

70 mass%, the adhesive force of the cover tape may drop in high-temperature



Formula 1: [Chem 1] -7-[0023]In the formula, R1 denotes an alkyl group having 10 to 20 carbon
atoms or an alkenyl group having 10 to 20 carbon atoms, R2, R3 and R4 denote alkyl groups having 1
to 3 carbon atoms, and X denotes an anion. The anion X may be the same type of anion as in the (A)
ionic liquid, and is preferably a sulfuric acid ester, more preferably an ethyl sulfate anion.
[0024]Specific examples of the (B) quaternary ammorgum salt include trimethyl lauryl ammonium
methyl sulfate, ethyl dimethyl stearyl ammonium ethyl sulfate, ethyl dimethyl oleyl ammonium ethyl

sulfate, ethyl dimethyhaurylaennanisenethybsuliaiee ety dioyetbyt steani amrpanitmyeta-sulfonium
and ethyl dimethyl lauryl ammaonium methanesulfonium. [0025]The antistatic layer used in the present
invention contain8 8t ol aIRyaie glye b rE Ot MBE b B oS SIELHER S BBlyethylene
glycol, polypropylene glyceh, foptybrityiene glyaohnpalyalkylena axitesssuchasbetbiylediesicult
oxide-propylene oxide cogg}}/mers, o!}/eth%rwistﬂ% havipig ester bonds with polyoxyalkylene

e

structures, polyet ST 5 Vi eg armnide BnGs Wit 'SFJ% y%@éﬁrﬁ értﬂ?%tructures, and polyether ester

amides having amide bonds alrer ésterthostdsavithf pohyoxyaboflenecsseetvressigingaghgavhich

polyethylene glycol is pref r&%l] in_view. of, the avaijlability and closeness of contact with the heat seal
yor surface of (o8 P Frh R e R e e o it
(Mw) should preféraishaisednativesraingen bi20 o 150061300 tapBle oosuetaetty00 pprvsenegdhthe ease of

formation of a CO%QQ%@@%%%&'ﬁ%e&kl?éll}’af?é WI’PAS ﬂ&&’éﬂé@ﬁﬁ%@ﬁﬁg components, even for use

in high-temperature high-humidity environments, without causing any problems such
as corrosion of the contents.

[0027] An antistatic layer is formed by diluting the above antistatic agent with water or
an appropriate organic solvent and coating by a common method. The thickness of the
antistatic layer after drying should preferably be 0.01 to 0.2 um. At less than 0.01 pm,
sufficient antistatic properties may not be able to be obtained, and at more than 0.2 um,
the heat sealability is reduced, such as with reduced peel strength. Additionally, a
surface resistivity of 1 x 10'2 Q/sq or less has been considered to be preferable for
obtaining antistatic properties, but 1 x 102 Q/sq or less is sometimes inadequate due to
the miniaturization and higher integration of electronic components in recent years, so
the cover tape requires an antistatic performance of 1 x 10" Q/sq or less. Additionally, a
low surface resistivity will never be a problem in terms of the antistatic properties, but it
is not realistic to expect to achieve values of less than 1 x 107 Q/sq by addition of an
antistatic agent.

[0028] <Cover Tape>

The cover tape of the present invention has a substrate layer and a heat seal
layer as mentioned above. As the method for producing the cover tape, it can be
formed by a common method such as forming a heat seal layer as a single film by means
of T-die extrusion or inflation, and laminating onto a substrate layer by dry lamination,
or extrusion lamination via a low-density polyethylene or the like melt-extruded onto a
substrate layer film. Additionally, when providing an intermediate layer between the
substrate layer and the heat seal layer as mentioned above, a multimanifold or a feed
block can be used to form a laminated film formed by laminating the intermediate layer

and the heat seal layer, and laminating this laminated film with the substrate layer by



[0026]As described above, an antistatic layer containing an antistatic agent comprising the
aforementioned components (A), (B) and (C) is formed on the surface on the heat seal layer side of
the cover tape of the present invention. As for the proportional content of each component (A),
(B) and (C) in the antistatic layer, component (A) should preferably be present at 10 to 80 mass% with
respect to the entire composition. At less than 10 mass%, there is a risk of it becoming difficult to
obtain a surface resistivity providing an adequate antistatic effect, and at more than 80 mass%, the

viscosity may incigasaandisavseslickinessoan thaisuiiace AdditipnalhsdcompaneiicB)is preferably
present at 5 to 70 mass%. At less than 5 mass%, it may become difficult to obtain sufficient antistatic
properties, and at ORI RIS £L08 R &M AREE PR S8 oo Y SR Ve iSbe may drop in
high-tempezafure -8- higihtonidiypeniire prentsn@atheiother handyveonmpaseniléppahould
preferably be present at.5 to 50 mass%. At Iggs than 5 ma &%, it may become difficult to form a

i . lect tst the ¥ i t .
uniform film for the“an Fslfa(i?(l:nl%(ﬂ/réerr} and a errnore%glhr%ffsrﬁ)aslsw/g, eltpr?lralil) secome diffictilt to obtain

sufficient peel strengtly wherntieat:spaling howcargiémiaeaortionsAs: isookdar flamothe above, by forming

an anistati layer comprising thrce,components. () (R) and (). e, present inyention provides a
cover tape having go% transparency anér sdfficient antistatic propertles?capagfé of sufficiently
suppressing the peehsiendth ititttienebdiiesttape when housing and storing components, even for
use in hi%— mpeRiys. lﬂf@;humidity environments, without causing any problems such as corrosion
of the contents. [0027]An antistatic layer is formed by diluting the above antistatic agent with water or
an appropriate organic s6ient B ieeathrgroyeredaitistrrinathibd nhéotHid ke ds Bhghe antistatic layer

after drying shoulgQpeiefanly Re. 0 - 490-260h k3R thamP il Rulficignianisiatic.praRsiiies may not be

able to be obtained, and at more than 0.2 the heat sealability is reduced, such as with reduced peel
strength. Additiorfafl§erialstFraeéerasRitthrysrar ieroit 2 ¢/eY iuleds fradedtcandiabied to be

preferable for obtaipingranfistatia MIORaKES. LUt 1p6 1032 NSAMNIe IS sapeatimes inadequate due to
the miniaturization and higher intg;ration of electronic components in recent years, so the cover tape

requires an antistat¥ PEMBHRSNRR Ik ST Oy Rsrsss. Additiorally the G SR ¥eEstivity will
never be a problemde iermsftheiaplisiatic. OPEHiR S, BubinsAotuBalistictte Rxpeskie achieve

values of less than 1 x 107 0/sq by addition of an antistatic agent. [0028J<Cover Tape>
cationic, anionic or hon-ionic surfactant-type antistafic agents or durable antistatic agents
such as polyether ester amides kneaded therein, or have the surface coated with a
surfactant-type antistatic agent or a coating solution having a conductor such as
polypyrrole or polythiophene dispersed in an organic binder such as acryl to provide an
antistatic property.
[0031]  <Electronic Component Package>
A package for housing electronic components or the like is obtained, for
example, by housing electronic components or the like in dimples in the carrier tape for
housing electronic components, then continuously heat-sealing both edge portions in the
longitudinal direction of the cover tape using a heated iron or the like with the cover
tape as a lid material for packaging, and then winding the tape onto a reel. Electronic
components are packaged in this form for storage and transport. The package of the
present invention may be used to house and transport various electronic components
such as connectors, ICs, diode, transistors, capacitors, resistors and LEDs, and are
especially capable of greatly reducing problems when mounting electronic components
in the case of electronic components such as LEDs, transistors and diodes of thickness 1
mm or less. The package housing electronic components or the like is advanced using

holes called sprocket holes for advancing the carrier tape provided at edge portions in



The cover tape of the present invention has a substrate layer and a heat seal layer as mentioned
above. As the method for producing the cover tape, it can be formed by a common method such as
forming a heat seal layer as a single film by means of T-die extrusion or inflation, and laminating onto
a substrate layer by dry lamination, or extrusion lamination via a low-density polyethylene or the like
melt-extruded onto a substrate layer film. Additionallyprevhen providing an intermediate layer between
the substrate layer and the heat seal layer as mentioned above, a multimanifold or a feed block can be

used to form a laminaigshidmacrnesbhyaminatiagihenirrmeadisia inyeaandthe iieabaeal layer, and
laminating this laminated film with the substrate layer by -9- dry lamination or sand lamination with the
surface on the int8RT A0 HEEF O SRPITE TR ATH AHEN QU4 [ HIME S tHE AT iSpe of the
present inventionwidR2BEEhengane piapacofdia presemid pyantinpfisheiseeasiacayentapador
transporting electronic components to cover the top surfaces of dimple portions in carrier tapes having
electronic compornné)ﬁflhtgﬁrgiﬁﬁt%?rﬁ%lfétrﬁéertions for housing electronic components formed in a central
portion inodse]widtodiceEkianpddspriddetermined intervals in the longitudinal direction. [0030]<Carrier
Tape>  Carrier tape js.g,1bhon: shaped aricle.of widih.&.mm o199 mm, haying dimles for
housing electronic components.Wﬁlégn eat sealing a cover tape as a fid material, the material of the
carrier tape is notpasticttaxyn pntitegip@ngborietinaltdd curvmepeibilyia/pilableanaynbedbelds For
example, polystyleng, RAESIgE.RKCARonals, & Ralviny| dilgride can.pe. e  Additonally, the
carrier tape may be made conductive by kneading carbon black or carbon nanotubes into the resin,
have cationic, anisHi¢orhviconiedrsfactatne)pe anistane age s ervelias|oaetistaticiayents such
as polyether estefamides.kneadsd thersits 19@B@\g@@%&%@?@m@g@wmﬁun&aﬁ?@;fgype antistatic
agent or a coating solution having a conductor such as polypyrrole or polythiophene dispersed in an
organic binder sul Y HAPRIS HFEVTaRT dPeAIRTEIRItIE JFORRMY S 0DBT REREtISRICHFAPBhent Package>
A package for hoysingselesirenic egaponents or the like is obtained, for example, by housing
electronic components or the like in dimples in the carrier tape for housing electronic components,
then contfiddusly heat-s&%ﬁiﬁ@ﬁdﬂﬁ%@@&%?ﬁb%ﬂﬁﬁ%ﬁ@%ﬁ%ﬂtaﬁfe@ﬁaﬁeaﬂﬁéveave? tape using a
heated iron or the-dike.with ey coveitansamalic atatiahter packagingsgidathen winging the tape
onto a reel. Electronic components are packaged in this form for storage and transport. The package
of the present invEIRGP ATAT Be [f<88 RS OB At AFiBTt Vs ot S BRI ENE oS5kt such as
connectors, ICs, dipaeidiransisioismoapatiatsiresigiorsand LEDS, and are especially capable of
greatly reducing problems when mounting electronic components in the case of electronic components
such as LEDs, transistors and diodes of thickness 1 mm or less. The package housing electronic
components or theXWdEEElvanced using holes called sprocket holes for advancing the carrier tape
provided at edge portions in

[0034] The present invention shall be explained in detail with reference to examples.
(Example 1)

A resin mixture comprising 40 parts by mass of a styrene-butadiene block
copolymer having a styrene content of 80 mass% and a butadiene content of 20 mass%
(Denki Kagaku Kogyo, product name Clearen), 25 parts by mass of a styrene-butadiene
block copolymer with a styrene content of 40 mass% and a butadiene content of 60
mass% (JSR, product name TR Resin), 25 parts by mass of an ethylenic polymer (Mitsui
Chemical, product name Tafmer-A) and 10 parts by mass of a high-impact polystyrene
(Toyo Styrene H870) was prepared, kneaded at 210 °C using a uniaxial extruder of
diameter 40 mm and extruded by a T-die process to produce a film of thickness 30 um
for use in a heat seal layer.

This film and a biaxially stretched polyethylene terephthalate film were
extrusion sand laminated with a melted low-density polyethylene to produce a

laminated film. Aliquid (0.5 mass% solution) obtained by diluting an antistatic agent



-10- the longitudinal direction of the carrier tape while successively peeling away the cover tape, and
the electronic components are withdrawn by a component mounting device while observing the
presence, orientation and position of the electronic components to mount them onto a substrate.
[0032]<Other Examples of Use> As other examples of use of the cover tape of the present
invention, there are transports comprising polygonal fianched carrier tape having polygonal punched
holes for housing components, bottom cover tape for covering the bottom surfaces of polygonal holes

in polygonal puncheg sanisntapasssdiapicayariarea faoapuadnathe top surfaces of polygonal holes
in polygonal punched carrier tape. In such transports, the cover tape for trans%(;ging electronic

components of the BIadeAr Ve REACIHDE ey B ¥ COVEPIEb B tie 3 THREo0&! fape for
transporting electjoniacompanenisnofdearesanttBy emtildnieathhelfawosablpused in the form of uses

mentioned above to transpo |de range of chip-type electronic ¢ onents including resistors such
s Chiprmounted SIS AR A SiRH A AT C B AT ESRNIPL ES
[0034]The presern)itiventi¢n)shalDbemsgplanedidn detaiwasthpreierenae daiexamigles t¢bxample 1)

A resin mixture comprising 40 parts by mass of a styrene-butadi block copolymer having a styrene
contentof 80 mas R 4 b e B e P e
Clearen), 25 partsdvyrmaass of a styrene-butadiene block copolymer with a styrene content of 40
mass% apeh but(%g(ij1 g.content of 60 mass% (JSR, product name TR Resin), 25 parts by mass of an
ethylenic polymer (Mitsui Chemical, product name Tafmer-A) and 10 parts by mass of a high-impact
polystyrene (Toyo StyrerecPi8T Gpwaigspredared ikeadad vty2ad usiad aartaitial @xtruder of

diameter 40 mm apd extruded by, 8- ErliRPHREeS 1A-RIRAUSS;a-film;of thickness 30 .t.m for use in a
heat seal layer.
Y (1-ethyl-3-methylimidazolium ethyl sulfate, Tokyo Chemical Industry), 10 mass% of a

quaternary ammonium salt (ethyl dimethyl laurylammonium ethylsulfate, NOF Elegan
264 wax) and 10 mass% of a polyethylene glycol (Mw = 400) was used.
[0036] (Example 3)

A cover tape was produced in the same way as Example 1, except that an
antistatic agent comprising 30 mass% of an imidazolium salt
(1-ethyl-3-methylimidazolium ethyl sulfate, Tokyo Chemical Industry), 40 mass% of a
quaternary ammonium salt (ethyl dimethyl oleylammonium ethylsulfate) and 30 mass%
of a polyethylene glycol (Mw = 400) was used.

[0037] (Example 4)

A cover tape was produced in the same way as Example 1, except that an
antistatic agent comprising 30 mass% of an imidazolium salt
(1-ethyl-3-methylimidazolium ethyl sulfate, Tokyo Chemical Industry), 40 mass% of a
quaternary ammonium salt (ethyl dimethyl laurylammonium ethylsulfate, NOF Elegan
264 wax) and 30 mass% of a polyethylene glycol (Mw = 400) was used.

[0038]  (Comparative Example 1)

A cover tape was produced in the same way as Example 1, except that an
antistatic agent comprising 70 mass% of a quaternary ammonium salt (ethyl dimethyl
laurylammonium ethylsulfate, NOF Elegan 264 wax) and 30 mass% of a polyethylene
glycol (Mw = 400) was used.

[0039] (Comparative Example 2)

A cover tape was produced in the same way as Example 1, except that an



This film and a biaxially stretched polyethylene terephthalate film were extrusion sand laminated with a
melted low-density polyethylene to produce a laminated film. A liquid (0.5 mass% solution) obtained by
diluting an antistatic agent comprising 30 mass% of an imidazolium salt (component A)
(1-ethyl-3-methylimidazolium ethyl sulfate, Tokyo Chemical Industry), 40 mass% of a quaternary
ammonium salt (component B) (ethyl dimethyl laurylan2monium ethylsulfate, NOF Elegan 264 wax)
and 30 mass% of a polyethylene glycol (component C) (Mw = 400) by 200 times in purified water was

applied as an antistafigiagent:l@Rpthisyrfasessaf shalaminaied:fikato a dry thickness of about 0.1 im,
then dried to obtain a cover tape. [0035](ExarT}15PIe 2) A cover taPe was produced in the same way

as Example 1, exdeppharat s irtan gt eomifieinyg sd tharist ‘B usimmigd 20ima &L0f

(1-ethyl-3-methylumpislazokuwie gthyd smiatesobpkyodsddemical Industry), 10 mass% of a quaternary

ammoningrﬁéﬂt (?& I dimeth%l@aur lammonium ethylsulf ate, NOF Elegan 264 wax) and 10 mass% of
ylene glyco

a polyet W ?\}ngs used. [0036](Example 3) A cover tape was produced in the

same way as Example 1Aexcephthatapadtistatic thagenhcomprisingrgdlehassdmt dfaaanmidazolium salt
(1-ethyl-3-methylim'lc;%?(c)lium teth]%(l sulfatgb Tok}//ooo hemigazl 'fi‘ngStr ), 40 mass% of a quaternary
y

{
ammonium salt (3{}1 i ﬁrwlylc% e@?ﬁ% onium et ja/?sllﬂ]ilf aate(3 and 30 mass% of a polyethylene glycol

(Mw = 400) was usethy[oo3¢{(Exampielid)n ethyl Autote Ttdpe VhasiprbidoedyimtidetSarme ey as

Example 1, excepl gl a0 AONSIalE Ads' Rmariaing PAMASS AR ANIABRAIU S an
(1-ethyl-3-methylimidazolium ethyl sulfate, Tokyo Chemical Industry), 40 mass% of a quaternary

ammonium salt (éf4yVatinethydddurylammonium ethylsulf ate, NOF Elegan 264 wax) and 30 mass% of

a polyet M!ﬂ’ﬂﬁ glyealiMu7-49dhpiasused. [0038](Comparative Example 1) A cover tape was
produced in the same way as Example 1, exgﬂ?)t that an antistatic agent comprising 70 mass% of a

quaternary ammonium salf (Eth{iARSiRSRIRdEeRY amBHIa s isaraik! Ko Ehegah 264 wax) and
30 mass% of a palystiyiana Bl s AROISWASHSREs used as the antistatic agent.

(Comparative Example 5)

A cover tape was produced in the same way as Example 1, except that a
zwitterionic antistatic agent (Nissananon BF, NOF) was used as the antistatic agent.
(Comparative Example 6)

A cover tape was produced in the same way as Example 1, except that a metal
oxide-containing acrylic resin (Neocon Coat 565DR-2, Dainichiseika) was coated as the
antistatic agent on only the heat seal layer side of the same laminated film as Example 1
to a thickness after drying of about 0.1 pum.

[0042] (Comparative Example 7)

A cover tape was made in the same way as Example 1 except that only
1-ethyl-3-methylimidazolium chloride (Tokyo Chemical Industry) was used as the
antistatic agent. This cover tape had stickiness on the antistatic layer formed on the
surface of the heat seal layer and had problems in practical application such as adhesion
to contents.

[0043] (Evaluation Method)

Cover tapes produced in the above-described examples and comparative
examples were used to make the following evaluations and the results of the evaluations
are shown together in Table 1.

(1) Surface Resistivity Measurement

A Mistubishi Chemical Hiresta UPMCP-HT450 was used to measure the surface



[0039](Comparative Example 2) A cover tape was produced in the same way as Example 1, except
that an -12- antistatic agent comprising 70 mass% of an imidazolium salt (1-ethyl-3-methylimidazolium
ethyl sulfate, Tokyo Chemical Industry) and 30 mass% of a polyethylene glycol (Mw = 400) was used.
[0040](Comparative Example 3) A cover tape was produced in the same way as Example 1,
except that an antistatic agent comprising 60 mass% tg-an imidazolium salt
(1-ethyl-3-methylimidazolium ethyl sulfate, Tokyo Chemical Industry) and 40 mass% of a quaternary

ammonium salt (etyldisthy lrudammeniumsathyiswliates NQF Flaoan 26huaxwas used.
[0041](Comparative Example 4 A cover tape was produced in the same way as Example 1,
except that an anféhie t&ﬁﬁ&%{‘ﬁg Qe IO h N STEEM SN P {vels WaRY L e it Atic Ay ent.
(Comparative Exappiel Spitage 50000MeT tiapeuwasprocddcedeidiie sameewayrasdrxasple df except that
a zwiterionic antigiaic, ggent (Nisgananon BE. NOF) was usedas fhe gniitalic agent, (Comparative
Example 6)
and higher integration of electronic components in recent years has made a surface
resistivity of 1 x 10" Q/sq or less necessary.
(2) Peel Strength
A carrier tape was produced by heat sealing a cover tape prepared as described
above to a carrier tape of width 24 mm formed by a Denka EC sheet (thickness 0.4 mm)
using a heat sealer under conditions of iron width 0.5 mm x 2, pressure 0.34 MPa, time
0.5 seconds and two sealings, and the peel strength was measured at a speed of 300
mm/minute. Those with a peel strength of less than 0.4 N even when sealed at a seal
temperature of 160 °C had insufficient peel strength for practical use and sometimes
became peeled during transport.
(3) Peel Strength Stability in High-Temperature High-Humidity Environment
A carrier tape was produced by heat sealing in the same way as in section (2)
above. The peel strength of the taped product was measured after seven days of
storage at high-temperature high-humidity (60 °C, relative humidity 90%), then letting
stand for 24 hours at a constant temperature and constant humidity (23 °C, relative
humidity 50%). Those with a peel strength of less than 0.4 N did not have sufficient
peel strength for practical use, and the housed components sometimes spilled out.
(4) Metal Corrosion
In a progressive environment (60 °C, relative humidity 90%), a small piece of
kovar was placed on the heat seal layer surface of a cover tape, and the appearance of the
surface of contact with the cover tape was observed every 24 hours. Observations were
performed with a stereo microscope at 20-times magnification, with the occurrence of
reddish-brown discolorations compared to the surface not contacting the cover tape
being observed, and the time elapsed until the occurrence being measured. The
observations were performed up to 396 hours. It has been confirmed that if no
discolorations are observed for more than 336 hours in the progressive environment,

similar discolorations will not be observed for one year when actually put on the market.



A cover tape was produced in the same way as Example 1, except that a metal oxide-containing
acrylic resin (Neocon Coat 565DR-2, Dainichiseika) was coated as the antistatic agent on only the
heat seal layer side of the same laminated film as Example 1 to a thickness after drying of about 0.1
[0042](Comparative Example 7) A cover tape was made in the same way as Example 1 except
that only 1-ethyl-3-methylimidazolium chloride (Tokye1@hemical Industry) was used as the antistatic
agent. This cover tape had stickiness on the antistatic layer formed on the surface of the heat seal
layer andobag problems impeasticabapglitationsushasiadhesion e aonrtenispl0043)valuation
Method) Cover tapes produced in the above-described examples and comparative examples
were used to maﬁ%gﬁt}ée’féﬂfﬁ\lﬁlr‘?d'evaluations and the results of the evaluations are shown together in
Table 1. (1) Surface Resistivity Measurement A Mistubishi Chemical Hiresta UPMCP-HT450 was used
to measure the surface -1 3- resistivity on the heat seal layer side surface and substrate layer side of
the cover tape using the method of JIS K6911 in an environment of 23 C and relative humidity 50%,
applied voltage 500 V and measurement time 60 seconds. While a surface resistivity of 1 x 1012 0/sq
or less has conventionally been considered preferable, the miniaturization and higher integration of
electronic components in recent years has made a surface resistivity of 1 x 1011 0/sq or less
necessary. (2) Peel Strength A carrier tape was produced by heat sealing a cover tape prepared
as described above to a carrier tape of width 24 mm formed by a Denka EC sheet (thickness 0.4 mm)
using a heat sealer under conditions of iron width 0.5 mm x 2, pressure 0.34 MPa, time 0.5 seconds
and two sealings, and the peel strength was measured at a speed of 300 mm/minute. Those with a
peel strength of less than 0.4 N even when sealed at a seal temperature of 160 C had insufficient peel
strength for practical use and sometimes became peeled during transport.



(3) Peel Strength Stability in High-Temperature High-Humidity Environment A carrier tape was
produced by heat sealing in the same way as in section (2) above. The peel strength of the taped
product was measured after seven days of storage at high-temperature high-humidity (60 C, relative
humidity 90%), then letting stand for 24 hours at a constant temperature and constant humidity (23 C,
relative humidity 50%). Those with a peel strength of-fss than 0.4 N did not have sufficient peel
strength for practical use, and the housed components sometimes spilled out. (4) Metal Corrosion

In a progiessjve ¢myronment (60 C, relative humidity 90%), a small piece of kovar was placed on the

heat seal layer sur \d-the appearance of the sprface of coptact with the cover
tape was observefl gvel urs. Observatlons were performed wjth gstereg mj¢roscope at
20-times magnifica®#, with the otclirrence of|reddish-brown dis¢oloeatianSeémpalred to the surface
not contacting thefeevei-tape-being-obsetved,and-the-timerelapspdunti-the-pegurrence being
measured. The ohsergations were performed up to|396 hours, & hag begn confitneed that if no
discolorations are|dbsefved for more than 336/ hours in the [progtéssivel énvitoffiment, similar
discolorations will not-be-opserved-for-one-yearwhen-actuattyjput-orn-themarketr—1 4- [0044]The
evaluation results fcg gue examples and comparative examples are sﬁga@n tegeiher|in Table 1. -15-
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-1 6- INDUSTRIAL APPLICABILITY [0046]The cover tape of the present invention is a cover tape
having transparency that can be easily peeled from carrier tape, having good antistatic effects and
being capable of notably suppressing corrosion of contents having metal portions such as ICs in
high-temperature high-humidity environments, and therefore can be used not only as a cover tape for
electronic component transporters for transporting angléstoring electronic components such as ICs
having metal portions, but also for the transport of a wide range of chip-type electronic components
including resistorsngucB B8 ANIRFPOIKEH 1@SiStors and capacitors such as laminated ceramic
capacitors. -17- CLAIMS [1] A cover tape comprising at least a substrate layer, a heat seal layer and
an antistatic layer, wherein the antistatic layer comprises (A) an ionic liquid containing a cyclic
quaternahly Fitrogen-contaiify FatBn(BY 8TgtatdPHam) i SHiEhTRERXINE (B 2 FsREIRene glycol,
and is formed on ¢hetsurkageencthedaeairsealdayansitdegdad dieaoveffdapendceaigingdaeadaim 1,
wherein anions in g@bfhe ionic Iiguid containlin a c%y lic | uatetrqar(}/tnitros%eﬂ-c%taining cation and (B)
the quaternary ammoniuni Sait are of one or more types chosentrom the group consisting of
carboxylic acids, biglittineciduestegs; iphogphericiacideasiens] sulfeinie arits @ad phospheric acids. [3]
The cover tape ageording o, claim, 1or claim 2, whereln. the antistatic.laver containg the respective
folo

over ta Or
components (A), ?B‘ﬁ and (C) at the wing ratios: omponentr(SK): 10to %6 mass%; Component (B):
5 to 70 mass%; ageahponents such as ICs having metal portions, but also for the transport of a wide range

of chip-type electronic components including resistors such as chip-mounted resistors

and capacitors such as laminated ceramic capacitors.



Component (C): 5 to 50 mass%. [4] The cover tape according to any one of claims 1 to 3, wherein (A)
the ionic liquid containing a cyclic quaternary nitrogen-containing cation is an imidazolium salt. [5] The
cover tape according to any one of claims 1 to 4, wherein the cations in (B) the quaternary ammonium
salt have one alkyl group or alkenyl group having 10 to 20 carbon atoms. [6] The cover tape according
to any one of claims 1 to 5, wherein (C) the polyalkytene glycol is a polyethylene glycol having a
mass-average molecular weight (Mw) of 200 to 600. -1 8- [7] The cover tape according to any one of
claims 1 to 6, wherein the thickness of the antistatic tayangn the surface on the heat seal side is 0.01
to 0.2 um. [8] An electronic component package using the cover tape according to any one of claims 1
to 7.

[1] A cover tape comprising at least a substrate layer, a heat seal layer and an
antistatic layer, wherein the antistatic layer comprises (A) an ionic liquid containing a
cyclic quaternary nitrogen-containing cation, (B) a quaternary ammonium salt and

(C) a polyalkylene glycol, and is formed on the surface on the heat seal layer side.

[2] The cover tape according to claim 1, wherein anions in (A) the ionic liquid
containing a cyclic quaternary nitrogen-containing cation and (B) the quaternary
ammonium salt are of one or more types chosen from the group consisting of
carboxylic acids, sulfuric acid esters, phosphoric acid esters, sulfonic acids and

phosphoric acids.

[3] The cover tape according to claim 1 or claim 2, wherein the antistatic layer
contains the respective components (A), (B) and (C) at the following ratios:
Component (A): 10 to 80 mass%;

Component (B): 5 to 70 mass%; and

Component (C): 5 to 50 mass%.

(4] The cover tape according to any one of claims 1 to 3, wherein (A) the ionic
liquid containing a cyclic quaternary nitrogen-containing cation is an imidazolium

salt.

[5] The cover tape according to any one of claims 1 to 4, wherein the cations in
(B) the quaternary ammonium salt have one alkyl group or alkenyl group having 10

to 20 carbon atoms.

[6] The cover tape according to any one of claims 1 to 5, wherein (C) the
polyalkylene glycol is a polyethylene glycol having a mass-average molecular weight

(Mw) of 200 to 600.



-18-
[7] The cover tape according to any one of claims 1 to 6, wherein the thickness of

the antistatic layer on the surface on the heat seal side is 0.01 to 0.2 um.

[8] An electronic component package using the cover tape according to any one

of claims1to 7.



