SPECIFICATION ELECTRONIC COMPONENT PACKAGING SHEET, AND FORMED ARTICLE
THEREOF TECHNICAL FIELD [0001]The present invention relates to a sheet for packaging electronic
components such as IC's, LED's, connectors and capacitors, a method for production thereof, and a
formed article formed from said sheet. BACKGROUND ART [0002]Generally, carrier tapes are used to
store and transport compact electronic components stieh as IC's. In particular, polystyrene (PS) sheets
are excellent in transparency and have good thermoforming properties, so they are widely used for
being able to provide carrier tapes of good pocket shape (see, e.g., Patent Documents 1 and 2).
[0003]On the other hand, when transporting IC's, the buildup of static electricity due to friction between
the carrier tape and the content, or generated ﬁﬁ&ﬁ‘ﬁb"e‘hﬂ Sbver tape adhered to the top surface of
the carrier tape, can result in destruction of the IC circuits. Additionally, in the case of very small
components, the components can adhere to the cgo)ver tape, causin robrI%rFr[ls when mounting them to

electronic devices, hi orde%ﬁg&;& I?QMJ’I Mﬁr?ftg%fxt 1851" E’;E:)E is often subjected to
an anti-static treatment (see, e.qg., PEEAHSIRMIEA A BEHILE HHGREEF when treated with a normal

anti-static agent, the surface resistance can become higher, and the anti-static effect can be
insufficient. Therefore, methods of preventing the buildup of static electricity by providing a conductive
layer comprising a conductive material such as carbon black or a metallic powder are known (e.g.,
Patent DocumentIB BN EEEESe, it is difficult to obtain sufficient transparency to read letters
inscribed on the compact electronic components that are contained inside through the tape or to

inspect tigoproducts as g wheihianrResthaya & acsentakis.deRdlAdditinnalhhRaqrdi-static
treatments and conductivity treatments for the surface of films in general, processes of coating the

surface of a substrste?fifncbRSistigsFipE YR BBAAIR TPE)HS HapdpritvaIatd tPET),
polypropylene (PR}medhedikerand darsaingia geaductive layer having a certain degree of transparency
have been proposed for various applications (see, e.g., Patent Documents 6 to 8). [0005]However,
sheets and films coated with various types of conductive agents and conductive compositions on their
surfaces as discl@sackiciRatab Aeauments 6 to 8 are such that the materials of the substrate films are
mainly composed of PC, PET and PP substrates, and no specific examples have been disclosed in the
technical igld of the present nyention, of 8 faorable, arrandement wherein e suface of a PS sheetis
coated. A itionally, when form g pockets in carrier tape using a eet Hg)vmg(f e surface of the
substrate sheet ofdheomatedadicaal€d withpardonaduptivetagentPShehseisfaceredisiaimce of the
conductive layer can fise, reduging the efteet, of preyenting the bulldup of electiostatic charge.
Furthermore, when a'raw sheet Is stored in a wound gtgte, partl’cularfy Ina hlgﬁ/-temperature
high-humidity enVviegrilatolsiscidegaarier swsardtiopdafotketcbmriuetive- taytadtiBaoiblotkihg may occur.
[0006]Furthermoraqfdl32§gtent Document 9 discloses a laminated sheet comprising a conductive coating
layer containing a polythiophene type polymer formed on the substrate sheet. However, the degree of

contact H8t#@en the conBtictiveteerdiing laVer HaPaeisalSHdte shddtnekintinalaetaiieis this
laminated sheet, gnd dfgredsiacHskeQhthe: eqndiative fimlaver sapatatingdroting sipstrate sheet.

[0007]Patent Document 1: Patent Document 2: Patent Document 3: Patent Document 4: Patent
Document 5: PatéeBoifddhtls: PRERPESOE AT PRt sttt BuBiatetf BdCument 9: JP
2003-55526 A JP-200GR:23¢080ndy2A0@- 2230694 JRAQ03nsb20RExX M dinpShdiidesh AddBre
2003-308733 A JP 2005-511808 T JP 2007-157440 A JP 2006-27266 A SUMMARY OF THE
INVENTION [0008]FiéPrasat vdntsr st aehravea et the sBovs dadsibed circumstances,
and has the primaryipusposeafafferingrNtpleatfaricfabmpane iijeackagingisheet wapable of retaining
good thermoforming_abllit)( dl%e tot se of aIpct)Ith rene ﬁ?%) %PE sull_czstrate shﬁ:et,t WQecieint the
transparency doe¥ oI HEIEHOrSIE SRer %’rrﬁiﬁg even when ;a)rowhingoa‘{v Surface ‘Conduc i‘(‘/”e}]ayer, and
the surface resistancercmbetmiaintainebeatidsatisiaciorchemecome hifdditionallyathetpiesent
invention has another purpose of offering an electronic,component packaging sheet.with almost no
Plocking of shoets Bt STEGas A Selar b o e S T B e thermore,
the present inventieriraisptyas ahidipgmposd wtivélasiagrenpesingc seithbievfon prodLsidyathe
aforementioned eJ%%HQBi&E%MPBQ&H&%%%@Q g Shest @[%d Aiformed.arlisle Pradaed using the

aforementioned electronic component packaging sheet. [0009]The antistatic effect is achieved in a
carrier tape havingiattisalicovbtiayar brictdranmaradyiaispblding ststibes eotheitprgederated by
friction with the contenis duing.ransRarte'thelike asidesaibedaboye JthiaHgha genductive layer
with sufficiently low surface resistance. Therefore, the present inventors performed diligent research
into compositions wherein the surface resistance measured at standard intervals is held to a standard
level or less and the transparency is retained even after pocket formation, whereupon they discovered
that an electronic component packaging sheet capable of solving these problems, and with almost no
blocking of the sheet resulting in separation of the conductive layer, can be obtained by applying a
coating comprising a polythiophene type polymer to a substrate sheet using a polystyrene (PS) type

resin composition, wherein each resin has a molecular weight in a specific range. [0010]In other
worde accordina to a firet acnecrt the nrecent inventinn offare an electronic comnonant nackaadina



layer comprises, as a polythiophene type polymer, an ion complex (E) of a polythiophene type polymer
and an anionic polymer. In such an embodiment, the surface conductive layer preferably comprises 10
to 45 mass% of the ion complex (E) of a polythiophene type polymer and an anionic polymer; and 55
to 90 mass% of the acrylic copolymer resin (D). The particle size in a dispersion of the acrylic
copolymer resin (D) in the surface conductive layer is-80 to 350 nm and the glass transition
temperature Tg of the acrylic copolymer resin (D) in the surface conductive layer is 25 to 80 C.

Additionally, in a pfg&g&gggmmemmh@@w;@g@gﬁsmance of a formed article with a draw ratio for
thermoformin]g of 1.5 to 3 times is_on the order of 1051-2 to 107 Q. Additionally, the coefficient of static

friction of & conductive MY TRHY BHitHaTS FrARRe B fe SOBNIFERA K HsaTe B Ete by at least 0.85
and at most 2.50 saustdhe faasficientraf kinediek igtiontiss prederablypd sapstfe8bnanchattimgst 2.50.
[0013]In another embodiment, t resent invention offers thod for producing the aforementioned
electronic com poﬂg%(f{) ac (glga itre1g(1q?§$epe(i,y(eitoﬁﬁ1 ;e)rrllesf?‘lrﬁpa}f té[\aeapteo%l’ ?gbmfydﬁ ?&%%grgggofﬁlﬁiﬂéean aqgueous
dispersion of the id tomiplex (@)}l ant anyagteous disparsiegred theaspgliencppatymmenresin (D) to a
surface on at least one 'chr gfrtlfgnelssaub§tr(;j1 te ?E}%eet' Pat!egl tﬁg(t)capnoemse(t) gong??odiment, the present
invention offers afofmed article forn%’dwbyt e m(’)?(ﬁ'ming the alorementiofied electronic component
packaging08hkeet, and thisldermeadsbetislenrh@lynfovatecamipleabevatyernbbssethdae igetapand
[00141According (g {f RUessaIMANTON /- U5AG & ROUSIIEN (RR)vRe Sibslials sheet, Lis

possible to obtain an electronic component packaging sheet that maintains good thermoforming
properties, whereincth@at diespaiesiaty chfterstdamittfiivesrnoridrexomneed e RovREhaproR ding a surface
conductive layer, ﬁﬂgﬁl&,%i%%ﬁgéf%@%ﬁp%@mg}% et HEQ&E@&@H@I@&%‘%'E%‘of"tﬁg't'ona”y’ the
sheet almost never undergoes blocking or separation of the conductive layer. BRIEF DESCRIPTION
OF THE DRAWINGSTOBYSIER} of 3RuRrstcrvitnsarasticeforingis By itrethofor sy iarPeRsktronic
component packagingishest J&h&@&%&g%&@nmm&hm asrording R mexapieelthe present
invention. Fig. 2 shows standards for evaluation of thermoforming properties of an electronic
component packdlirytsHakrhet ¥t aitarples Sihre gréedive rrrahtBnsurface systanshows a
method of measuseimeninatsuréaspresisisd) caiatiaoarigftaperferaadartioleircgoseing to an example
of the present invention. MODES FOR CARRYING OUT THE INVENTION [0016]Herebelow, modes
for carrying out tHecPre¥aHE fhoEStioh WIF BR°Gedtbed B daisii® i7" 8d&rSitife component
packaging sheet ascording io A ggrabosiment bitheuprelserhinuenion hasknguHasepeaiiductive layer
formed on the Sugﬂ%% on ﬁ}clt(leae?%oer}% &éc%g ?I) Ctﬂ% srl#llgstor&tersheet. The substrate sheet is formed from
a resin composition con?alnln‘é 2 respecﬁve co’?np&'nenfls', i.e. a styrene-conjugated diene block

copolym@iofa), a polystytentheesine( BteahDaigintinpadope bystyiertedrgsiet (Ghpréspectively having

specific weight-average.molecular weights, and th rface conductjve layer comprises an acrylic
copolymer resin (3] e S A e e B e e block
copolymer (A) is aupeipinehdeicludinggvier itestearseire cpudyhrermtsiocies maihistizoneptisdrigystyrenic
monomers and palyrger hlacks.mainly camprising £onigaled. diens.nenameLs. Fxamplgs of styrenic
monomers include styrene, o-methylstyrene, p-methylstyrene, p-tert-butylstyrene, 1,3-dimethylstyrene,
oc-methylstyrenethgisgpdaptieiiie feeviptatthedrangranebatrteippénylethylene. hi a particularly
preferreq@prpodipent phthg.dnventipnotiesggnemers are mainly styrene, but one or more other
components may be included as trace components. [0019]Conjugated diene monomers are
compounds havirgesrilrgararidoubie¥brditheir structure. Examples include 1,3-butadiene
(butadiene), 2-methvirp3aHadiengrisoprens)s 4,3-dimethy1-1,3-butadiene, 1,3-pentadiene,
1,3-hexadiene and 2-methylpentadiene, among which butadiene and isoprene are preferred. One or
more types of conUgHtBaGmBiE thoHomErdAIy Be used. The polymer blocks mainly comprising
styrenic monomerstsaferdabetih polymerfsloeks consisting of only structures derived from styrenic
monomers and palymer blocks comprisi ructures derived from styrenic monomers in an amount of
at least 50 masso%a.){?ﬁég BaIE Tg%édr%%%ﬁg%gmprising conjugated diene monomers refer to both
polymer blocks coasisting-aherty: stiiet0ses Besived from conjugated diene monomers and polymer
blocks comprising, stryctures derjved f njygated diene monomers in an amount of at least 50
mass%. The con%%g#eqéoé}lenﬁ%ﬁc%ntg)négl(r{?_t e%g/%‘ene-conjugated diene block copolymer (A), for every
100 parts by masBasihtcbayporrent:(A), otk @réferably be 10 to 25 mass% in view of the mechanical
properties of the substrate sheet. Here, the conjugated diene content refers to the proportional mass of
structures derived from conjugated diene monomers in the entire copolymer. [0020]One or more types
of the styrene-conjugated diene block copolymer (A) may be used. hi the present invention, when the
conjugated diene is butadiene, for example, the styrene-conjugated diene block copolymer may be
either a styrene-butadiene (SB) bipolymer or a styrene-butadiene-styrene (SBS) terpolymer, and may
be a resin composed of a plurality of blocks, with three or more styrene blocks and two or more
butadiene blocks. Furthermore, it may have a so-called tapered block structure wherein the

component ratio of styrene and butadiene blocks continuously changes between respective blocks.
Additionallvy the <tvrene-coniticaated diene block conolvvmer mav be one that ic commerciallyy availabhle



generally known as a HIPS, and is a polystyrene resin comprising microparticulate graft rubber to
which styrenic monomers have been grafted. Graft rubber is a type of rubber wherein styrenic
monomers have been graft-copolymerized to a rubber component as described below to form graft
branches. The graft rubber content in component (C) can be determined by dissolving in a mixed
solvent of MEK and acetone at a mass ratio of 50/50,-8ecovering the undissolved portion by
centrifugation, and calculating from the mass thereof. Examples of the rubber components in the graft
rubber include, fosexamxe,cieneerpbersriot 1,3-butadiene (butadiene), 2-methyl-1,3-butadiene
(isoprene), 2,3-dimethy1-1,3-butadiene, 1,3-pentadiene, 1,3-hexadiene and 2-methylpentadiene as
monomers. Additionally, a thermoplastic elastomer which is a styrene-conjugated diene block
copolym&&herein the didi& ESRPENEHITARAE TP QIEE AV BY PhASHONsa B8 Sed. Among these,
polybutadiene andrstiretarebiitadianea i peknaopplypoes sfar@eprefefrect{oQ25dWpdnéhe graft rubber in
component (C), having.a particle size in the range of at least (75 2.0.1 d at most (75 3.0 la
oreforably at lonsh (T80 ATt g IS BoROE SRy ey By ale P Fafparency and
strength propertigslyshegraitppesypanticielsieiereinefers dospaeayetagepaiticliosize of the graft
rubber component measured by a laser diffraction type particle analyzer., Additionally..in the substrate
cheer of the prese e TR L P S B A e e
sheet when the seiystrateisheetdstdehiigdcisyl@0nass% should be 0.75 to 1.90 mass% in order to
achieve balance between impactiieSiRiBNEe A4 HABRRASASH AT, (e subsliRlg.shRet.dig;graft rubber
content in component (C) and the proportional content of component (C) in the Substrate sheet should
be adjusted to putthejentiridsbeirsorrerividl thacsheeblertne abdvetinoitaleestangaxrfoo26] The
substrate sheet ofthe RIgSGRLINYEAIAR 18 fasmred of a resin composition containing 29 to 65 parts by
mass of component (A), 51 to 15 parts by mass of component (B), and 20 to 9 parts by mass of
component (C), with (A) Ty TBtEineE POTFARY BV MHAES, 1By (e ttimg et orspBsitiaNs P these ranges,
a substrate sheetthabis reapaiactary i stensthiepeItiasIMRAcsasisiaRE; ARAHENSRAIENCY can be
obtained. [0027]The substrate sheet for an electronic component packaging sheet according to one

embodiment of thE P& PEMtISHI S TREfBF SR A FREM WA SRR ERATE§E olecular
weights (Mw) of thedespective components (A) to (C) are in the following ranges: Component (A): Mw
= 80,000 5803]20,000 Cor’fllﬁonentt (th:ljyIV\t/_: 2}(3,0,090 to 400,000 Com onentd C)_: w = 150,000 to
210,000 Here, the wSIGRERVETRGE SELtisr WaiGHE AR CEN b2 HSSIhe 1S a standard
polystyrene-conveéttedrinelegdiapaneightdistitdotiion, gunveatdétarmined byticorventionalurieghods using
GPC. By usig resins ip sfich.renges of welghtzayerage melecular welght, nat.only foes it
become possible to agljus?t € appropriate range of melttension for this resin composition as
described below, doufkelsesatsheet Withebogotid patenterahsire pgtiprepéitpstangdrdnsparency can be

obtained, with very good formahility when fnermeiorming e resulting sy ?&E@E‘?ﬁ?ﬁ?&éﬁ&%o carrier

tape or the like, enabling good pocket formation even for deep draw forming. [0028]Here, the melt
tension is a valuesmiy dlewb aréetusindha tmesprersion reieasdring afparatlist iitmaivorifice diameter
of 1.0 mm 0, and grificeJangth, of Q.o aaﬂawmé#@m%ﬁ%&%ga&%@sﬁg% in. By using
components (A) to (C) with weight-average molecular weights in the above-described ranges, and
adjusting the blerfdliggatrscoraiessmpornaihslprts By ddngebtisshaserereiite HsSREPP0 C of the
resulting resin commggglugg{,blpg,@g&%t%d,bpgﬁ@rgp%@ymg J@&Qﬁ@é&;@p’%ﬁg MN. When the melt
tension is in this range, a substrate sheet with particularly good forming pro&erties can be obtained

when thermofornfAl tHEPSSRSYRRPSHE {8 BBYARTYCORtAHTE 2 POy hFRR H hE iRt Rnsion is less
than 10 mN, holesmgysiasmwHeainthermmeiamaing.tbe substeate: sheeseandwien exceeding 30 mN,

the formativeness (sharpness) of the pockets of the formed articles may be deficient. [0029]The
method $fPducing the BubSF e dhaE6T e b PR RT R Mo GEM §Hsa IEs i e85 ATbosition
comprising the akoxecompopenist (fartas(ty Iseatipaifaulathydirited-andihe sheetmay be produced
by a common meth(%d. For exam le, th ?omlj[%otnetnt%At) t% Cf can bg bI(%n%?d in a predetermined
ratio and mixed usslfﬁacgocno?nr%agn ﬁleussle(aom?ferssﬁacﬁsasea umbler, then Knea 6d RN eXtfuder to form
pellet-shaped contpeundsnipese pellchistiapedicompalngsigamntinemebie Btrudechighingmadi75 65 mm
extruder with a T {o,praduce eyhsirate, shiesis, Addiionally, se:called ear, porfigns, formed during
the substrate shelet extrusion process canbe pu Verizad and returned to the substrate sheet within a
range not greatlywéfeletitythe strength of the substrate sheet and the formed article after forming.
[0030]While the thickneS§O%tpgh%r§lﬂg§tr%sj%%%{§tgQﬁ(ﬂﬂﬁicuIarIy limited, when considering the
application, it should be from 50 m to 3 mm, preferably 100 m to 1 mm, and more preferably 150 to
600 [0031]The surface conductive layer formed on at least one surface of the substrate sheet
comprises a polythiophene type polymer and an acrylic copolymer resin. The polythiophene of
the present invention is a polythiophene type polymer having a thiophene backbone, and is usually
poly(thiophene-2,5-diy1l). The thiophene may be a substitution (normally a substitution at position 3

and/or 4), and the substituted thiophene may, for example, be monoalkylthiophene,
2 A-dibvdrovvvthionhene dialkovvithionhene alkviene diovyvithionhene cveloalkviene diovvthionhene or



content of component (E) and component (D) in the surface conductive layer is preferably in the range
of 10 to 45 mass% component (E) and 55 to 90 mass% component (D). Additionally, the glass
transition temperature Tg of the acrylic copolymer resin should preferably be 25 to 80 C in order to
adequately retain the conductivity after thermoforming the sheet of the present invention. Additionally,
the acrylic copolymer resin should preferably have a particle size (the average particle size here is the
median diameter value) of 80 to 350 nm, more preferably 100 to 250 nm. By using those with a particle
size in the range of 80 toc&agdﬁga,,tghg corfficronbaf stadicofction and the coefficient of kinetic friction
can be adjusted to at least 0.85 and at most 2.50. While the transparency after coating could be
increased by using an adMBEEPLIGeMPESP MY £ FAMERE Woe of less than 80 nm, there is a risk of
the coefficient of static frigtietranetitiucdize oefliciept ohkinetieyfriciipohecoringigsadihan 0.85,
resulting in blockin% tnd %egaration Pf the conductive layer due to blocking. On the other hand, the
coefficient of statR Hiction anhd thefSoaliGient of kinetic friction could be raised by setting the particle
size of thieoatyylic copolyRegnrésitiie @tolenst @50y dutdhbbdagnratic peathedrangpareigby and make
it insufficient. [0034 resent invention, the surface conductive | is.formed on at least one
Surface of the SUBLARE SHODE A SO o At & e A T oA W SIARES of e
substrate sheet, thHeleford2delitiomed paliythitiplvé nentyprlpotyaizs dnteferabhcandohtbomplex (E) of a
polythiophene tye PRIVIBRL.ANG 41 ANIRNICRANMEL, ARG SAMAIDSd,i anadysays solvent to form
an aqueous dispersion, an acrylic copolymer resin (D) combined with an aqueous solvent to form an
aqueous dispersieteeidthiesestipabbions apptiedddéphiraredietebthe Surkaedist thensulsstrate sheet,

but it is convenien,aad f%ﬁiﬂ(@?l&ﬁ?&&Hﬂ%@%{@-@ﬁ%@ﬂ@@&%@%? dispeysionk.aRalythiophene
type polymer, preferably component (E), with the aforementioned aqueous dispersion of an acrylic

copolymer resin (@5pRsepreparei Rebgtihe ateenars erapgignmischatdigte ahé surface of the
substrate sheet. [0Q35]{gtgiathecancantiatipnaitheraldhiophens dpspalvmeli teiaqueous

dispersion may, for example, be in the range of 0.1 to 5 weight%, and the concentration of the acrylic
resin in the aqueSORHEISEMIGHIMEY, TP e smgRehE ﬂﬁlﬁ?étgr:’gﬁ@'@sg‘f' 18785 R Atdhc

Additionally, the agueoussov@Biused heiamay e dustayaten. ot mixectsoeptefomueoand a
hydrophilic solvent (especially a water-miscible solvent), for example, an alcohol (methanol, ethanol,
propanol, isoprop&hes” iSdBtEAHO T BhSH1BAR GREEF B FERYIEN 3y dal’ 8 The hydrophilic solvent may
be used singly or as a cambinakioenafoiiiaor, moraliypas sasiangrasdhe mixatsupstatces do not
aggregate mutually or by themselves. In a preferred embodiment of the present in ion, the solvent
S mormally water SR e COE O Wbl A S BT RABUBA, eoarersion may
comprise an aniomigssatearponaorcipaicl dreanvtheteiic sittfasibsitaeithest siriglh Orial) @ocdmbination of
two or more type%ﬁside therefrom, various additives such as various types of stabilizers, fillers,
crosslinking agents, coupling agents and flame retardants may be included. These additives are
containet/M2ihe formed Surkicecthadudtiviniayee! the 3r{BO8E|ENE o iy bolutionfiotithe surface
conductive layer gy b6 aRelied. Oy OMBANNHSEC ARRIGALOD GRS (o X amRla Ry ol
coater, gravure roll coater, knife coater or dip coater. If necessary, the coating of the surface
conductive layer HiBS/Hs&yaSpHad anaripie trleseT hdnsydatecsdindinave thaarirraydmd Yoifited by
applying the coating. of the-suyfaca fRBOUCLVE ayeriodtihe sHRSHaleRrst. hevudryinge  The
amount of coating applied, in terms of the weight after drying, may for example be 2000 to 4500
mg/m2. [0037]ThEBheY BriRadR sBiriRvahtist sptan s Byrase atbrementic AP IRt ERTS a
laminated sheet hpying a high level of contact and anti-static properties, as well as high transparency.
The total light transmittance (JIS K 7150) of the sheet is, for example, about 75% to 95%, preferably
85% to 95%. Additionally: thE AR A E R FIBBTOR fhiSIammmaten UKBet 18 foPaiaipieratout 2% to
20%, preferably 2% cli086a {01038 khestasuliingishgatwilmpisn alyheanesncbnte araikand will often
be subjected to post-processing, By winding in this way, stickiness whiteping can be suppressed,
and e laminated TROERT I N g P AT SRE A e fooBep e SNAU BOiEkTas coscrined
above excels in fpraialbilitymandicant therefose:besisasily sedondatilyticemet Hyreemmoerfvothermoforming
methods such as pressure forming (extrusion pressure forming, hot-plate pressure fgrming, vacuum
pressure forming. Bt T e e e D0 e
sheet of the presesitiivientiostatixdatsion efntiestatibipiopkrtie Srfoerherbihtysariayafibasubrreeianical

properties, and is {hgrefors suifable far b!§§al%§a§%$o%¥l‘?§6¥aﬁ%’m§E’oé‘frf’iic%%?o}ﬁ‘d Qi arfigles for

packaging miniature electronic components, especially carrier tapes such as embossed carrier tapes,
formed articles for packaging electronic components, and formed articles for packaging large
electronic components, such as trays for housing liquid crystal panels. By using the sheet of the
present invention for a formed article for packaging large electronic components, it is possible to
achieve effective anti-static properties even with respect to debris generated at a cut section when
trimming a formed article or in subsequent steps, and wear debris generated by vibration of electronic

components and the like. EXAMPLES -1 4- packaging electronic components of the present invention
chall he evnlained with refarence to Tahlece 1 t0 B and Eine 1 t0 2 T00A21Tahle 1-1 t0o Tahle 1-2 chnw



Styrene Block Peak Molecular Weight Styrene Block Peak Half-width (cm) Styrene-Conjugated Diene
Copolymer (A) A-1 150,000 20/80 40,000 1.11 A-2 140,000 24/76 109,000 0.94 A-3 80,000 16/84
34,000 0.98 A-4 220,000 17/83 77,000 1.09 A-5 280,000 18/82 140,000 0.70 A-6 70,000 40/60

15,000 1.30

[0013]

[0014]

[0015]

[0016]

[0017]

-5-

preferably at least 0.85 and at most 2.50.

In another embodiment, the present invention offers a method for producing
the aforementioned electronic component packaging sheet, comprising a step of
applying a dispersion mixing an aqueous dispersion of the ion complex (E) and an
aqueous dispersion of the acrylic copolymer resin (D) to a surface on at least one side of
the substrate sheet.

In yet another embodiment, the present invention offers a formed article formed
by thermoforming the aforementioned electronic component packaging sheet, and this
formed article may, for example, be an embossed carrier tape.

According to the present invention, by using a polystyrene (PS) type substrate
sheet, it is possible to obtain an electronic component packaging sheet that maintains
good thermoforming properties, wherein the transparency after forming does not
deteriorate even when providing a surface conductive layer, and the surface resistance
can be retained at a satisfactory level. Additionally, the sheet almost never undergoes

blocking or separation of the conductive layer.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a formed article formed by thermoforming an electronic
component packaging sheet in a pressure-forming machine according to an example of
the present invention.

Fig. 2 shows standards for evaluation of thermoforming properties of an
electronic component packaging sheet according to examples of the present invention.

Fig. 3 shows a method of measurement of surface resistance of a carrier tape

formed article according to an example of the present invention.

MODES FOR CARRYING OUT THE INVENTION

Herebelow, modes for carrying out the present invention will be described in
detail.

The electronic component packaging sheet according to an embodiment of the
present invention has a surface conductive layer formed on the surface on at least one

side of the substrate sheet. The substrate sheet is formed from a resin composition



[Table 1-2] Weight Average Molecular Weight (Mw) B-1 330,000 B-2 290,000 B-3 210,000

Polystyrene (B)

Molecular

[0018]

[0019]

[0020]

B-4 370,000 B-5470,000 B-6 120,000 - 1 5-[Table 1-3] Weight Average

-6-

containing the respective components, i.e. a styrene-conjugated diene block copolymer
(A), a polystyrene resin (B), and a high impact polystyrene resin (C), respectively having
specific weight-average molecular weights, and the surface conductive layer comprises
an acrylic copolymer resin (D), and a polythiophene polymer.

The styrene-conjugated diene block copolymer (A) is a polymer including, in its
structure, polymer blocks mainly comprising styrenic monomers and polymer blocks
mainly comprising conjugated diene monomers. Examples of styrenic monomers
include styrene, o-methylstyrene, p-methylstyrene, p-tert-butylstyrene,
1,3-dimethylstyrene, a-methylstyrene, vinylnapththalene, vinylanthracene and
1,1-diphenylethylene. In a particularly preferred embodiment of the invention, the
monomers are mainly styrene, but one or more other components may be included as
trace components.

Conjugated diene monomers are compounds having conjugated double bonds
in their structure. Examples include 1,3-butadiene (butadiene), 2-methyl-1,3-butadiene
(isoprene), 2,3-dimethyl-1,3-butadiene, 1,3-pentadiene, 1,3-hexadiene and
2-methylpentadiene, among which butadiene and isoprene are preferred. One or more
types of conjugated diene monomers may be used. The polymer blocks mainly
comprising styrenic monomers refer to both polymer blocks consisting of only structures
derived from styrenic monomers and polymer blocks comprising structures derived
from styrenic monomers in an amount of at least 50 mass%. The polymer blocks mainly
comprising conjugated diene monomers refer to both polymer blocks consisting of only
structures derived from conjugated diene monomers and polymer blocks comprising
structures derived from conjugated diene monomers in an amount of at least 50 mass%.
The conjugated diene content in the styrene-conjugated diene block copolymer (A), for
every 100 parts by mass of component (A), should preferably be 10 to 25 mass% in view
of the mechanical properties of the substrate sheet. Here, the conjugated diene content
refers to the proportional mass of structures derived from conjugated diene monomers in
the entire copolymer.

One or more types of the styrene-conjugated diene block copolymer (A) may be
used. In the present invention, when the conjugated diene is butadiene, for example,
the styrene-conjugated diene block copolymer may be either a styrene-butadiene (SB)

bipolymer or a styrene-butadiene-styrene (SBS) terpolymer, and may be a resin



Graft Rubber Part (mass%) Graft Rubber Average Particle Size Weight (Mw) (11m) C-1 180,000 8.6
2.5 C-2 190,000 7.9 2.0 High-Impact C-3 150,000 8.8 2.3 Polystyrene (C) C-4 200,000 7.4 2.3 C-5
100,000 6.1 1.8 C-6 250,000 7.3 2.8 [0045]Table 2 shows the compositions (mass%) of methyl
methacrylate, butyl acrylate, butyl methacrylate and cyclohexyl methacrylate in the acrylic copolymer
resin (D) used in the examples and comparative examples, as well as the glass transition point (C) and
average particle size (nm) of the resins. [Table 2]

[0021]

[0022]

composed of a plurality of blocks, with three or more styrene blocks and two or more
butadiene blocks. Furthermore, it may have a so-called tapered block structure wherein
the component ratio of styrene and butadiene blocks continuously changes between
respective blocks. Additionally, the styrene-conjugated diene block copolymer may be
one that is commercially available used as is.

In the styrene-conjugated diene block copolymer (A) used in the present
invention, the polymer blocks of styrenic monomers in the component preferably have a
peak molecular weight as measured by GPC in the range of 30,000 to 120,000, and the
molecular weight distribution curve of the styrene monomer blocks preferably has a
half-width in the range of 0.8 to 1.25, more preferably 1.05 to 1.25. Use of those in this
range enables good formability to be achieved. The molecular weight distribution
curve of the styrene blocks in component (A) can be determined by the following
method. First, component (A) is subjected to oxidative degradation by chloroform
using osmium tetroxide as a catalyst, in accordance with the method described in I. M.
Kolthoff, et al., ]. Poly. Sci., 1, 429 (1946), then the resulting styrene blocks are dissolved in
a tetrahydrofuran solvent and measured by GPC. The molecular weight curve can then
be used to determine the styrene-converted peak molecular weight using standard
polystyrene (monodisperse). The GPC measurements may be in accordance with

conventional techniques, with the main measurement conditions being as follows:

Column temperature: 40 °C

Detection method: differential refractometry

Mobile phase: tetrahydrofuran

Sample concentration: 2 mass%

Calibration curve: from standard polystyrene (monodisperse)

The half-width can be determined using this molecular weight distribution
curve for the styrene blocks. Specifically, when the molecular weight is placed on the
horizontal axis using a logarithmic scale with the range of 1000 to 1,000,000 being 15 cm,
and the concentration (weight ratio) is placed on the vertical axis at an arbitrary height,
the width of the peak on the horizontal axis at a height of 50% of the peak top is the
half-width. In this case, the height of the peak top should be that perpendicular to the
horizontal axis, and the width of the peak at 50% of the height should be parallel to the

horizontal axis. The half-width of the molecular weight distribution curve of the



No Composition in Resin (mass%) Glass Transition Point (C) Average Particle Size (nm) Methyl
Methacrylate Butyl Acrylate Butyl Methacrylate Cyclohexyl Methacrylate Acrylic Copolymer Resin (D)
D-1404181140130 D-273881175210 D-381441180
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styrene blocks correlates with the molecular weight distribution of the block copolymer.
While the method of adjusting the molecular weight distribution is not particularly
restricted, block copolymers of different molecular weights can be obtained by methods
such as adjusting the time of addition of the initiator during the polymerization of
styrene block parts in component (A).

[0023] The polystyrene resin is a resin (B) generally known as a GPPS, mainly
comprising styrene monomers, but may contain one or more aromatic vinyl compounds
such as o-methylstyrene, p-methylstyrene, p-tert-butylstyrene, 1,3-dimethylstyrene,
a-methylstyrene, vinylnaphthalene, vinylanthracene and 1,1-diphenylethylene as a trace
component, and a commercially available resin may be used.

[0024] The high impact polystyrene resin (C) in the present invention is a resin
generally known as a HIPS, and is a polystyrene resin comprising microparticulate graft
rubber to which styrenic monomers have been grafted. Graft rubber is a type of rubber
wherein styrenic monomers have been graft-copolymerized to a rubber component as
described below to form graft branches. The graft rubber content in component (C) can
be determined by dissolving in a mixed solvent of MEK and acetone at a mass ratio of
50/50, recovering the undissolved portion by centrifugation, and calculating from the
mass thereof. Examples of the rubber components in the graft rubber include, for
example, diene rubbers with 1,3-butadiene (butadiene), 2-methyl-1,3-butadiene
(isoprene), 2,3-dimethyl-1,3-butadiene, 1,3-pentadiene, 1,3-hexadiene and
2-methylpentadiene as monomers. Additionally, a thermoplastic elastomer which is a
styrene-conjugated diene block copolymer wherein the diene component takes up at
least 50 mass% may be used. Among these, polybutadiene and styrene-butadiene block
copolymers are preferred.

[0025] With the graft rubber in component (C), having a particle size in the range of at
least ¢ 2.0 pm and at most ¢ 3.0 um, preferably at least ¢ 2.3 um and at most ¢ 2.7 um,
the substrate sheet excels in transparency and strength properties. The graft rubber
particle size here refers to the average particle size of the graft rubber component
measured by a laser diffraction type particle analyzer. Additionally, in the substrate
sheet of the present invention, the graft rubber content derived from component (C) in
the substrate sheet when the substrate sheet is defined as 100 mass% should be 0.75 to

1.90 mass% in order to achieve balance between impact resistance and transparency of



870 D-4757 71185230 D-54035 14 1150 70 [0046]Table 3-1 and Table 3-2 show the
component ratios by mass% of the styrene-conjugated diene block copolymer component (A) shown in
Table 1-1, polystyrene resin component (B) shown in Table 1-2 and high impact polystyrene resin
component (C) shown in Table 1-3, the graft rubber content in the substrate sheet, and the melt
tension at winding speeds of 10, 30 and 50 mm/min fe-the substrate sheets used in Examples 1 to 19
and Comparative Examples 1 to 7. The method for measuring the melt tension will be described

below. -16- [Tabigen]strald sHdablerd-ahiMelbiersien: (AR pihMe) tiensiprop3eiaHmin) Melt

Tension (50 m/min) mN mN mN Example 1 18 20 21 Example 2 15
content of component (C) in the substrate sheet should be adjusted to put the graft

rubber content of the sheet in the above-indicated ranges.

[0026] The substrate sheet of the present invention is formed of a resin composition
containing 29 to 65 parts by mass of component (A), 51 to 15 parts by mass of component
(B), and 20 to 9 parts by mass of component (C), with (A) to (C) totaling 100 parts by
mass. By setting the composition in these ranges, a substrate sheet that is satisfactory in
strength properties, impact resistance and transparency can be obtained.

[0027] The substrate sheet for an electronic component packaging sheet according to
one embodiment of the present invention is preferably a resin wherein the
weight-average molecular weights (Mw) of the respective components (A) to (C) are in
the following ranges:

Component (A): Mw = 80,000 to 220,000

Component (B): Mw = 200,000 to 400,000

Component (C): Mw = 150,000 to 210,000

Here, the weight-average molecular weight (Mw) can be determined from a
standard polystyrene-converted molecular weight distribution curve determined by
conventional methods using GPC.

By using resins in such ranges of weight-average molecular weight, not only
does it become possible to adjust the appropriate range of melt tension for this resin
composition as described below, but also a sheet with a good balance of strength
properties and transparency can be obtained, with very good formability when
thermoforming the resulting substrate sheets into carrier tape or the like, enabling good
pocket formation even for deep draw forming.

[0028] Here, the melt tension is a value (mN) measured using a melt tension
measuring apparatus with an orifice diameter of 1.0 mm ¢, and orifice length of 10 mm
and winding speeds of 10, 30 and 50 m/min. By using components (A) to (C) with
weight-average molecular weights in the above-described ranges, and adjusting the
blending ratio of the components (A) to (C) as needed, the melt tension at 220 °C of the
resulting resin composition can be adjusted, preferably to the range of 10 to 30 mN.
When the melt tension is in this range, a substrate sheet with particularly good forming

properties can be obtained when thermoforming the substrate sheet to obtain a container.
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When the melt tension is less than 10 mN, holes may form when thermoforming the
substrate sheet, and when exceeding 30 mN, the formativeness (sharpness) of the
pockets of the formed articles may be deficient.

The method of producing the substrate sheet of the present invention using the
resin composition comprising the above components (A) to (C) is not particularly limited
and the sheet may be produced by a common method. For example, the components
(A) to (C) can be blended in a predetermined ratio and mixed using a commonly used
mixer such as a tumbler, then kneaded in an extruder to form pellet-shaped compounds.
These pellet-shaped compounds can then be extruded using a ¢ 65 mm extruder with a
T-die to produce substrate sheets. Additionally, so-called “ear” portions formed during
the substrate sheet extrusion process can be pulverized and returned to the substrate
sheet within a range not greatly affecting the strength of the substrate sheet and the
formed article after forming.

While the thickness of the substrate sheet is not particularly limited, when
considering the application, it should be from 50 um to 3 mm, preferably 100 um to 1
mm, and more preferably 150 to 600 pm.

The surface conductive layer formed on at least one surface of the substrate
sheet comprises a polythiophene type polymer and an acrylic copolymer resin.

The polythiophene of the present invention is a polythiophene type polymer
having a thiophene backbone, and is usually poly(thiophene-2,5-diyl). The thiophene
may be a substitution (normally a substitution at position 3 and/or 4), and the
substituted thiophene may, for example, be monoalkylthiophene,
3,4-dihydroxythiophene, dialkoxythiophene, alkylene dioxythiophene, cycloalkylene
dioxythiophene or the like. Specific examples of polythiophene type polymers include
polythiophene, poly(3-hexylthiophene), poly(3,4-ethylenedioxythiophene),
poly(3,4-propylene dioxythiophene), poly[3,4-(1,2-cyclohexylene)dioxythiophene] and
polythienylene vinylene. Additionally, the polythiophene polymer may be a copolymer
comprising such thiophene units and vinylene units.

The aforementioned polythiophene type polymer, in one embodiment, is
oxidation polymerized in the presence of an anionic polymer during the polymerization
step, so the polythiophene type polymer may be used in the surface conductive layer of

the present invention, particularly as an ion complex (E) with an anionic polymer.



20 21 Example 14 18 20 21 Example 15 18 20 21 Example 16 18 20 21 Example 17 18 20 21
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Examples of such anionic polymers include polymers comprising at least one
anionic group chosen from among carboxyl groups and sulfonic acid groups or a salt
thereof, for example, a polymer comprising a carboxyl group or a salt thereof, a polymer
comprising a sulfonic acid group or a salt thereof (e.g., polystyrene sulfonic acid,
polyvinyl sulfonic acid, etc.), a polymer comprising a carboxyl group and a sulfonic acid
group or a salt thereof (e.g., a (meth)acrylic acid-styrene sulfonic acid copolymer).
Examples of salts of anionic polymers include alkali metal salts such as sodium salts and
potassium salts, ammonium salts, alkylamines such as triethylamine, and organic amine
salts such as alkanolamine. These anionic polymers can be used singly or in
combinations of two or more types. Of these anionic polymers, polymers having a
sulfonic acid group, such as polystyrene sulfonic acid, are preferred. The proportion of
the anionic polymer should preferably be, for example, 100 to 300 parts by mass with
respect to 100 parts by mass of the polythiophene type polymer.

[0033] Furthermore, the surface conductive layer of the present invention preferably
comprises an acrylic copolymer resin (D) in addition to the ion complex (E) of a
polythiophene type polymer and an anionic polymer. By comprising an acrylic
copolymer (D), the level of contact between the surface conductive layer and the
substrate sheet significantly increases, so that when the sheet is thermoformed to form a
packaging container for electronic components such as a carrier tape, not only will the
surface conductive layer not separate from the substrate sheet, but decreases in
conductivity due to thermoforming can be significantly suppressed. The proportional
content of component (E) and component (D) in the surface conductive layer is
preferably in the range of 10 to 45 mass% component (E) and 55 to 90 mass% component
(D). Additionally, the glass transition temperature Tg of the acrylic copolymer resin
should preferably be 25 to 80 °C in order to adequately retain the conductivity after
thermoforming the sheet of the present invention. Additionally, the acrylic copolymer
resin should preferably have a particle size (the average particle size here is the median
diameter value) of 80 to 350 nm, more preferably 100 to 250 nm. By using those with a
particle size in the range of 80 to 350 nm, the coefficient of static friction and the
coefficient of kinetic friction can be adjusted to at least 0.85 and at most 2.50. While the
transparency after coating could be increased by using an acrylic copolymer resin with a

particle size of less than 80 nm, there is a risk of the coefficient of static friction and the



11 13 Comp. Example 6 14 15 15 Comp. Example 7 18 20 21 [0047]Table 4 shows the component
ratios by mass% of the acrylic copolymer resin (D) shown in Table 2 and ion complex (E) of a
polythiophene type polymer and an anionic polymer (Agfa, Orgacon HBS5 solid part) in the surface
conductive layer formed on the substrate sheets of Examples 1 to 19 and Comparative Examples 1 to
7. In Comparative Example 2, tin oxide with a particleigize of (75 10 nm was used instead of the
polythiophene type polymer. Additionally, in Comparative Example 7, an aqueous dispersion of a

water-soluble epyyfiesin 6@1&9&1&&@1&:&%@&%@1@ @dindsrinsieadibraaguerus dispersion of an
acrylic copolymer resin. -18- [Table 4] Acrylic Copolymer Resin (D) lon Complex of

Polythiophene-type’#8 W?@f’ tgﬁﬁoﬂ‘?ﬁ‘ SHVE BT AS (RO B5eD- 9B Bacpharg- P Esesiipetcbr 33
Example 2 67  33tkcxampleasdGife coefficient of kinetic friction could be raised by setting the particle

size of the acrylic copolymer resin to at least 350 nm, but that may reduce the
transparency and make it insufficient.

[0034] In the present invention, the surface conductive layer is formed on at least one
surface of the substrate sheet. In order to form a surface conductive layer on the surface
of the substrate sheet, the aforementioned polythiophene type polymer, preferably an
ion complex (E) of a polythiophene type polymer and an anionic polymer, can be
combined with an aqueous solvent to form an aqueous dispersion, an acrylic copolymer
resin (D) combined with an aqueous solvent to form an aqueous dispersion, and these
dispersions applied separately to the surface of the substrate sheet, but it is convenient
and preferable to mix the aforementioned aqueous dispersion of a polythiophene type
polymer, preferably component (E), with the aforementioned aqueous dispersion of an
acrylic copolymer resin (D) to prepare a coating agent, and to apply this coating to the
surface of the substrate sheet.

[0035] Here, the concentration of the polythiophene type polymer in the aqueous
dispersion may, for example, be in the range of 0.1 to 5 weight%, and the concentration
of the acrylic resin in the aqueous dispersion may, for example, be in the range of 15 to 35
weight%.

Additionally, the aqueous solvent used here may be just water, or a mixed
solvent of water and a hydrophilic solvent (especially a water-miscible solvent), for
example, an alcohol (methanol, ethanol, propanol, isopropanol, isobutanol, ethylene
glycol, propylene glycol, etc.). The hydrophilic solvent may be used singly or as a
combination of two or more types, as long as the mixed substances do not aggregate
mutually or by themselves. In a preferred embodiment of the present invention, the
solvent is normally water alone or a mixed solvent of water and an alcohol.
Additionally, the dispersion may comprise an anionic, cationic, non-ionic or amphoteric
surfactant, either singly or as a combination of two or more types. Aside therefrom,
various additives such as various types of stabilizers, fillers, crosslinking agents,
coupling agents and flame retardants may be included. These additives are contained

in the formed surface conductive layer.
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[0036] The coating solution for the surface conductive layer may be applied by
commonly used application means, for example, by spray, roll coater, gravure roll coater,
knife coater or dip coater. If necessary, the coating of the surface conductive layer may
be applied multiple times. The surface conductive layer may be formed by applying
the coating of the surface conductive layer to the substrate sheet, then drying.

The amount of coating applied, in terms of the weight after drying, may for
example be 2000 to 4500 mg/m?2.

[0037] The sheet of the present invention obtained by the aforementioned method is a
laminated sheet having a high level of contact and anti-static properties, as well as high
transparency. The total light transmittance (JIS K 7150) of the sheet is, for example,
about 75% to 95%, preferably 85% to 95%. Additionally, the haze (JIS K 7150) of this
laminated sheet is, for example, about 2% to 20%, preferably 2% to 10%.

[0038] The resulting sheet will normally be wound into a roll and will often be
subjected to post-processing. By winding in this way, stickiness and whitening can be
suppressed, and the laminated sheet will not lose transparency and gloss.

[0039] The sheet obtained as described above excels in formability, and can therefore
be easily secondarily formed by common thermoforming methods such as pressure
forming (extrusion pressure forming, hot-plate pressure forming, vacuum pressure
forming, etc.), vacuum forming, matched mold forming and hot-plate forming.

[0040] The sheet of the present invention excels in anti-static properties, formability
and various mechanical properties, and is therefore suitable for use, as secondary formed
articles, in formed articles for packaging miniature electronic components, especially
carrier tapes such as embossed carrier tapes, formed articles for packaging electronic
components, and formed articles for packaging large electronic components, such as
trays for housing liquid crystal panels. By using the sheet of the present invention for a
formed article for packaging large electronic components, it is possible to achieve
effective anti-static properties even with respect to debris generated at a cut section when
trimming a formed article or in subsequent steps, and wear debris generated by

vibration of electronic components and the like.

EXAMPLES

[0041] Herebelow, Examples 1 to 19 and Comparative Example 1 to 7 of the sheet for
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packaging electronic components of the present invention shall be explained with
reference to Tables 1 to 5 and Figs. 1 to 3.

Table 1-1 to Table 1-3 show the specifications for each component (A), (B) and
(C) in the resin composition of the substrate sheet used in the examples and comparative
examples.

Table 1-1 shows the weight-average molecular weight (Mw), butadiene/styrene
mass% ratio, styrene block peak molecular weight and styrene block peak half-width of
the compositions of the styrene-conjugated diene block copolymer (A). Table 1-2 shows
the weight-average molecular weight (Mw) of the compositions of the polystyrene resin
(B).

Table 1-3 shows the weight-average molecular weight (Mw), graft rubber part

(mass%) and graft rubber average particle size (um) of the compositions of the high

impact polystyrene resin (C).

[Table 1-1]
Weight . Styrene Block | Styrene Block
Average B;t;?;gd Peak Peak
Molecular (Mass) Molecular Half-width
Weight (Mw) Weight (cm)
A-1 150,000 20/80 40,000 1.11
A-2 140,000 24/76 109,000 0.94
Styrene-Conjugated A-3 80,000 16/84 34,000 0.98
Diene Copolymer (A) A-4 220,000 17/83 77,000 1.09
A-5 280,000 18/82 140,000 0.70
A-6 70,000 40/60 15,000 1.30
[Table 1-2]
Weight
Average
Molecular
Weight (Mw)
B-1 330,000
B-2 290,000
B-3 210,000
Polystyrene (B) B4 370,000
B-5 470,000
B-6 120,000




Example 16 75 25 Example 17 60 40 Example 18 67 33 Example 19 67 33 Comp. Example
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[Table 1-3]
Weight Graft Rubber
Average Graft Rubber Average
Molecular Part (mass%o) Particle Size
Weight (Mw) (pm)
C1 180,000 8.6 25
C-2 190,000 7.9 2.0
High-Impact C-3 150,000 8.8 2.3
Polystyrene (C) C-4 200,000 74 2.3
C5 100,000 6.1 1.8
C-6 250,000 7.3 2.8
[0045] Table 2 shows the compositions (mass%) of methyl methacrylate, butyl acrylate,

butyl methacrylate and cyclohexyl methacrylate in the acrylic copolymer resin (D) used
in the examples and comparative examples, as well as the glass transition point (°C) and

average particle size (nm) of the resins.

[Table 2]

Composition in Resin (mass%6) Glass Average
No Methyl Butyl Butyl Cyclohexyl | Transition Particle
Methacrylate | Acrylate | Methacrylate | Methacrylate | Point (°C) [ Size (nm)

D-1 40 41 8 11 40 130

Acrylic D-2 73 8 8 11 75 210

Copolymer | D-3 81 4 4 11 80 870

Resin (D) D-4 75 7 7 11 85 230

D-5 40 35 14 11 50 70

[0046] Table 3-1 and Table 3-2 show the component ratios by mass% of the

styrene-conjugated diene block copolymer component (A) shown in Table 1-1,
polystyrene resin component (B) shown in Table 1-2 and high impact polystyrene resin
component (C) shown in Table 1-3, the graft rubber content in the substrate sheet, and
the melt tension at winding speeds of 10, 30 and 50 mm/min for the substrate sheets used
in Examples 1 to 19 and Comparative Examples 1 to 7. The method for measuring the

melt tension will be described below.



33 Comp. Example 4 67 33 Comp. Example 567 33 Comp. Example 6 67 33 Comp. Example
7 67 Epoxy Binder 33 [0048]<Example 1> As shown in Table 3-1, 58 parts by mass of the
styrene-butadiene block copolymer (A) of A-1 in Table 1-1 (Mw: 150,000; butadiene content 20
mass%), 33 parts by mass of the polystyrene resin (B) of B-1 in Table 1-2 (Mw: 330,000) and 9 parts
by mass of the high impact polystyrene resin (C) of G4&-in Table 1-3 (Mw: 180,000; rubber particle size
2.5 lim) were dry-blended and formed into a film by a (75 40 mm extruder (LID = 26) and 600 mm wide
T-dice, resulting irasubgtrate sheet of thickness 250 im. As shown in Table 4, an aqueous dispersion

of an ion complex{E)-of apelythiophene type polymer and-an-anionjc-palymer (AGFA, Orgacon
HBSS5), and an afsieous di agrylic|copolymer|(D) of D41 |n [Tabl glass transition point:
40 C) were mixednﬁ_@(g)[?ri rsiomwagreinrthe mass ratie | ¥ (E)detween the acrylic
copolymer (D) argtjc';uvi e CoNPISiAgEaelyoshent (i g poiymer) was 67/33 as
shown in Table 4MNext] thi sion|was|coated gntp the surface|ofithe substrate sheet in a
gravure coater using g gre friedat 90 C 1o form ajsurface conductivie layer of average
thickness 3 im after dyjng. Thie results|of evaluation|tests of a t19-| || substrate sheet on which this
surface conductiyedaygr was formed|aife shown|in| Table |5.[[0049]<ExX amples 2/id 19 and Comparative
Examples 1 to 73 $ubsfrate| sheets haying sufface conductive layers formed ther¢on were obtained in
the same marmey gs [Example 1 aside|from) the fact that ag the resin gornpornentg (A) to (C), resins
chosen from A-1 t(?A-% in| Table|1-1,|B+1 to|B+16 In Table 1-2 and C-1 tp C-6 in Table 1-3 were used
and blended at thegnags ratios showg,in Table 3-1 to prepare the|substrate sheet, and an aqueous
dispersion of D-1{ t¢& D=3 shawn in Table 2 ared. |[0050]Of Comparative
Examples 1 to 7, C@n@aragil\/e Example 1 neé type polymer. In
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[Table 3-2]
Melt Tension Melt Tension Melt Tension
(10 m/min) (30 m/min) (50 m/min)

mN mN mN
Example 1 18 20 21
Example 2 15 17 18
Example 3 14 15 16
Example 4 19 21 22
Example 5 19 20 22
Example 6 19 20 21
Example 7 17 18 19
Example 8 26 30 31
Example 9 22 26 27
Example 10 18 20 21
Example 11 18 20 21
Example 12 18 20 21
Example 13 18 20 21
Example 14 18 20 21
Example 15 18 20 21
Example 16 18 20 21
Example 17 18 20 21
Example 18 18 20 21
Example 19 18 20 21
Comp. Example 1 18 20 21
Comp. Example 2 18 20 21
Comp. Example 3 31 33 34
Comp. Example 4 8 10 11
Comp. Example 5 10 11 13
Comp. Example 6 14 15 15
Comp. Example 7 18 20 21

[0047] Table 4 shows the component ratios by mass% of the acrylic copolymer resin (D)

shown in Table 2 and ion complex (E) of a polythiophene type polymer and an anionic
polymer (Agfa, Orgacon HBS5 solid part) in the surface conductive layer formed on the
substrate sheets of Examples 1 to 19 and Comparative Examples 1 to 7. In Comparative
Example 2, tin oxide with a particle size of ¢ 10 nm was used instead of the
polythiophene type polymer. Additionally, in Comparative Example 7, an aqueous
dispersion of a water-soluble epoxy resin (bisphenol A) was used as a binder instead of

an aqueous dispersion of an acrylic copolymer resin.
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[Table 4]
. . lon Complex of Polythiophene-type
Acrylic Copolymer Resin (D) Pol ymerpand Ani on)i,:: PoFI)ymer ()I/EF;
D-1 | D-2 | D-3 | D-4 | D-5 E-1
Example 1 67 33
Example 2 67 33
Example 3 67 33
Example 4 67 33
Example 5 67 33
Example 6 67 33
Example 7 67 33
Example 8 67 33
Example 9 67 33
Example 10 52 48
Example 11 85 15
Example 12 67 33
Example 13 75 25
Example 14 67 33
Example 15 67 33
Example 16 75 25
Example 17 60 40
Example 18 67 33
Example 19 67 33
Comp. Example1l | 100
Comp. Example 2 85 15 (tin oxide, particle size 10 nm)
Comp. Example 3 67 33
Comp. Example 4 67 33
Comp. Example 5 67 33
Comp. Example 6 67 33
Comp. Example 7 67 Epoxy Binder 33

[0048] <Example 1>
As shown in Table 3-1, 58 parts by mass of the styrene-butadiene block

copolymer (A) of A-1 in Table 1-1 (Mw: 150,000; butadiene content 20 mass%), 33 parts
by mass of the polystyrene resin (B) of B-1 in Table 1-2 (Mw: 330,000) and 9 parts by mass
of the high impact polystyrene resin (C) of C-1 in Table 1-3 (Mw: 180,000; rubber particle
size 2.5 um) were dry-blended and formed into a film by a ¢ 40 mm extruder (L/D = 26)
and 600 mm wide T-dice, resulting in a substrate sheet of thickness 250 pm. As shown
in Table 4, an aqueous dispersion of an ion complex (E) of a polythiophene type polymer
and an anionic polymer (AGFA, Orgacon HBS5), and an aqueous dispersion of an acrylic
copolymer (D) of D-1 in Table 2 (glass transition point: 40 °C) were mixed to obtain a
mixed dispersion wherein the mass ratio (D)/(E) between the acrylic copolymer (D) and
the ion complex (E) (comprising a polythiophene type polymer) was 67/33 as shown in
Table 4. Next, this mixed dispersion was coated onto the surface of the substrate sheet
in a gravure coater using a gravure roll, then dried at 90 °C to form a surface conductive

layer of average thickness 3 pm after drying. The results of evaluation tests of a
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substrate sheet on which this surface conductive layer was formed are shown in Table 5.

[0049]  <Examples 2 to 19 and Comparative Examples 1 to 7>

Substrate sheets having surface conductive layers formed thereon were
obtained in the same manner as Example 1, aside from the fact that as the resin
components (A) to (C), resins chosen from A-1 to A-6 in Table 1-1, B-1 to B-6 in Table 1-2
and C-1 to C-6 in Table 1-3 were used and blended at the mass ratios shown in Table 3-1
to prepare the substrate sheet, and an aqueous dispersion of D-1 to D-5 shown in Table 2
and component (E) was prepared.

[0050] Of Comparative Examples 1 to 7, Comparative Example 1 does not contain a
polythiophene type polymer. In Comparative Example 2, tin oxide of particle size ¢ 10
nm was used instead of a polythiophene type polymer. In Comparative Example 3, the
polystyrene of B-5 shown in Table 1-2 (weight-average molecular weight Mw: 470,000)
was used as component (B), and in Comparative Example 4, the high impact polystyrene
of C-5 shown in Table 1-3 (weight-average molecular weight Mw: 100,000) was used as
component (C). Comparative Example 5 did contained neither component (B) nor
component (C), and Comparative Example 6 did not contain component (B). In
Comparative Example 7, an aqueous dispersion of a water-soluble epoxy resin
(bisphenol A) was used as a binder instead of the aqueous dispersion of an acrylic
copolymer resin.

[0051] The evaluation results for the examples and comparative examples are shown

together in Table 5.
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[0052] <Measurement and Evaluation>

The raw material resins used in Examples 1 to 19 and Comparative Examples 1
to 7, and formed articles obtained by forming a surface conductive film on the surfaces of
substrate sheets prepared from these raw material resins, then embossing, were
evaluated by the below-described measurement methods.

[0053] (Molecular Weight of Raw Material Resin)

The molecular weights of (A) to (C) were determined as a standard
polystyrene-converted weight-average molecular weight (Mw) using GPC (gel
permeation chromatography). Tetrahydrofuran was used as the measuring solvent.

[0054] (Melt Tension of Raw Material Resin)

The melt tension (mN) was measured using a melt tension measuring apparatus
(Toyo Seiki) with an orifice diameter of ¢ 1.0 mm, an orifice length of 10 mm, windup
speeds of 10, 30 and 50 m/min and a cylinder temperature of 220 °C.

[0055] (Glass Transition Temperature of Raw Material Resin)

A dispersion comprising an aqueous dispersion of an acrylic copolymer resin
was dried at 90 °C x 1 min and formed into a thin film to create samples for use as
measuring samples, which were measured using a DSC (differential scanning
calorimeter manufactured by SII).

[0056]  (Particle Size of Acrylic Copolymer Resin)

The particle size of the acrylic copolymer resin was measured using a Horiba
laser diffraction/scattering type particle size distribution measurer LA-920 (the average
particle size here was the median diameter).

[0057] (Formability of Sheets)

Using a pressure forming machine on substrate sheets having a surface
conductive layer formed on each example and comparative example, pockets were
formed of draw ratio 1.8 (pocket depth 3.0 mm), draw ratio 2.8 (pocket depth 6.0 mm)
and draw ratio 3.2 (pocket depth 9.0 mm), and their formativeness was evaluated by
evaluating the “sharpness” of the formed articles into five grades. Additionally, the
pockets were visually inspected for the presence or absence of holes due to formation.
The surface conductive layers were visually inspected for the presence or absence of
cracks in the bottom surfaces of the pockets. Fig. 1 shows a formed article obtained by

molding with a pressure forming machine.
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The draw ratio was calculated using the below-given formula based on the
dimensions of the formed article. Additionally, in these formed articles, the area of the
bottom surface of the pockets was roughly equal to the area of the mouth portions of the
pockets (areas enclosed by the solid lines).

Method of calculating draw ratio:

Draw Ratio = pocket area (bottom area + four side areas)/pocket mouth area

=(XXY)+2x(XxZ)+2x (XXY)/(X*xY)

(where X is the formed article advancement direction, Y is the direction
perpendicular to the formed article advancement direction and Z is the pocket depth).
<Forming Conditions>

Pressure forming: heater temperature 220 °C
<Evaluation Standards of Formativeness>

As shown in Fig. 2, the pocket corners 11 of the formed articles 10 having
pockets 20 formed therein were inspected, and their “sharpness” was visually evaluated
into five grades in accordance with the samples 1 to 5 shown in Fig. 2.

[0058]  (Transparency of Formed Articles)

The pocket side surfaces of the formed articles obtained by forming in a
pressure forming machine were cut out, clamped between black plates with holes of ¢ 6
mm (28.26 mm?), and the bottom surfaces of the formed articles were measured for their
haze and total light transmittance in accordance with the ASTM D1044 standard using a
Haze-gard plus from BYK Gardner of Germany. The standard haze value was such that
the haze was 15% or less at the bottom surface of the formed article in order to provide
transparency enabling components placed in the formed articles to be visually confirmed.
Additionally, the standard total light transmittance was such that the total light
transmittance was 85% or more at the bottom surface of the formed article in order to
provide transparency enabling the components placed in the formed articles to be
confirmed by observation devices such as microscopes.

[0059] (Surface Resistance of Formed Article)

Measurements were made at 23 °C x 50% RH. The surface resistance was
measured using a Mitsubishi Chemical Hiresta with a two-terminal probe (UA) as the
probe. Additionally, the surface resistance of the entire pocket of the formed article was

measured by a method as shown in Fig. 3. Additionally, the conductive layers on the



z Z2Z ZINIZCrOA CrOAz zCrOA38Z8Z8 T8 T8 T82828282828T828282828'T
82'CC8Z8Z

-23-

pocket bottom surfaces and side surfaces were inspected by eye or microscope for the
presence or absence of cracks during formation. Measurements were made by bringing
a two-terminal probe into contact with the probe terminal contact positions 50a and 50b
on the flanges 12a and 12b on both ends of the pocket. At this time, if the seal portions
13a and 13b of the carrier tape formed article 10 remain, then the conductive circuit 40 is
formed on the seal portions 13a, 13b, so the entire pocket 20 cannot be measured.
Therefore, as shown in Fig. 3, the seal portions 13a, 13b were cut along the dashed lines
at cut positions 30a, 30b, the pocket side surfaces 60a, 60b were further cut away, and
measurements were made while clamped in a jig of insulating material. The standard
surface resistance value was on the order of 10° or less in a formed body with a draw
ratio of 1.5 to 3 when thermoforming, and on the order of 107 or less for the formed
article.

[0060] (Buckle Strength of Formed Article)

A Strograph (Toyo Seiki) was used to measure the strength of the pocket bottom
surface portion of a formed article obtained by molding in a compressed-air former with
the pocket mouth portion facing down, when compressed by 1.5 mm in the depth
direction for a formed article of draw ratio 1.8 (pocket depth 3.0 mm), 3.0 mm for a
formed article of draw ratio 2.8 (pocket depth 6.0 mm) and 4.5 mm for a formed article of
draw ratio 3.2 (pocket depth 9.0 mm), and this was recorded as the buckle strength. In
the event of a buckle strength of 15 N or more, the formed article is viable for use as a
container.

[0061] (Coefficient of Friction Measurement)

The coefficient of static friction and the coefficient of kinetic friction were
measured in accordance with JIS-7125 using a friction measurer (Toyo Seiki). The
measurements were made with a sample size of 63 mm % 63 mm, a load of 200 g and a
speed of 500 mm/min. Additionally, the coefficient of static friction and the coefficient
of kinetic friction were the coefficients of friction between conductive layers.

[0062] (Evaluation of Blocking)

Substrate sheets coated on both sides were slit into sheet samples 44 mm wide
to produce 200 m wound slit raw sheets (winding tension 1.0 kgf). The slit raw sheets
were stored for one week at 52 °C x 95% RH. After one week, the slit raw sheets were

extracted and the sheets were wound out. After unwinding, they were inspected for the
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presence or absence of blocking between the conductive layers on the surfaces of
overlapping substrate sheets, and separation of the conductive layer due to blocking was
evaluated by measuring the surface resistance between overlapping conductive layers at
23 °C x 50% RH in accordance with JIS K6911, and observing whether the surface
resistance increased.

The results shown in Table 5 revealed the following.
(i) Examples 1 to 18 using polystyrene type resin compositions of weight-average
molecular weights in the predetermined ranges for the substrate sheet exhibited
excellent formability, formativeness and sufficient buckle strength. In contrast,
Comparative Example 3 using B-5 having a weight-average molecular weight of 470,000
Mw for (B) the polystyrene resin of the substrate sheet and C-6 having a weight-average
molecular weight of 250,000 Mw as (C) the high impact polystyrene resin had problems
in the formativeness. Additionally, Comparative Example 4 using A-6 having a
weight-average molecular weight of 70,000 Mw as (A) the styrene-conjugated diene
copolymer in the substrate sheet and C-5 having a weight-average molecular weight of
100,000 Mw as (C) the high impact polystyrene, Comparative Example 5 having a
substrate sheet consisting only of the styrene-conjugated diene copolymer (A), and
Comparative Example 6 not containing the polystyrene resin (B) all exhibited low buckle
strength.
(ii) Examples 1 to 18 using polystyrene type resin compositions of weight-average
molecular weights in the predetermined ranges for the substrate sheet and (D) an acrylic
copolymer resin together with (E) an ion complex of a polythiophene type polymer and
an anionic polymer for the surface conductive layer exhibited relatively low surface
resistances as both sheets and formed articles. In contrast, the surface resistance of
Comparative Example 1 not containing a polythiophene type polymer in the surface
conductive layer was high, on the order of 10 Q for both sheet and formed article, and
Comparative Example 2 using tin oxide instead of a polythiophene type polymer in the
surface conductive layer and Comparative Example 7 using an epoxy as the binder in the
surface conductive layer both had high surface resistances on the order of 10 Q for the
formed article, and resulted in cracking of the conductive layer in the formed article.

While the present invention has been explained by referring to embodiments

above, the technical scope of the present invention is naturally not limited to the scope
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described by the above embodiments. Those skilled in the art will recognize that
various modifications and improvements could be made to the above-described
embodiments. Additionally, the fact that embodiments including such modifications or
improvements can still be contained within the technical scope of the present invention

will be readily apparent from the recitations of the claims.

INDUSTRIAL APPLICABILITY

By making use of known methods for forming (thermoforming) sheets such as
vacuum forming, pressure forming and press forming on the sheets for packaging
electronic components of the present invention, it is possible to obtain electronic
component packaging containers of any shape such as carrier tapes (embossed carrier
tapes) and trays. Using the sheets for packaging electronic components of the present
invention, it is possible to form packaging containers of large container depth, and
packaging containers of excellent strength can be obtained. In particular, they are very
useful for embossment of carrier tape. After placing electronic components in the
receptacle portions, the embossed carrier tape is covered by cover tape and wound into
reels to form carrier tape bodies, which can then be used to store and transport electronic
components. Carrier tape bodies contain electronic components inside a carrier tape.
There are no particular limitations on the electronic components to be packaged, and
examples include IC’s, LED’s (light emitting diodes), resistors and capacitors.
Additionally, they can be used for packaging intermediary products or final products

using such electronic components.

DESCRIPTION OF REFERENCE NUMBERS

10 formed article
11 pocket corner
12a, 12b flange

13a, 13b seal portion
20 pocket

30a, 30b cut position

40 conductive circuit



ZZ And (,*)z IExample. 1 Example. 2 Example. 3 Example. 4 Example. 5 Example.
6 Example. 7 Example 8 Example 9 Example 10 Example 11 Example 12 Example 13

-26-

50a, 50b probe terminal contact position

60a, 60b pocket side surface



Example 14 Example 15 Example 16 Example 17 Example 18 Example 19 Comp. Example 1 Comp.
Example 2 Comp. Example 3 Comp. Example 4 Comp. Example 5 Comp. Example 6 Comp. Example
7 -21- [0052]<Measurement and Evaluation> The raw material resins used in Examples 1 to 19
and Comparative Examples 1 to 7, and formed article’obtained by forming a surface conductive film
on the surfaces of substrate sheets prepared from these raw material resins, then embossing, were
evaluated by the below-described measurement methods. [0053](Molecular Weight of Raw Material
Resin) The molecular weights of (A) to (C) were datgrmasd as a standard polystyrene-converted
weight-average molecular weight (Mw) using GPC (gel permeation chromatography). Tetrahydrofuran
was used as the measuring solvent. [0054](Melt Tension of Raw Material Resin) The melt tension
(mN) wagimeasured usinghaimeliensivpoireasatitagappasabdsiqg ayarbetdywiibian 1eyfice diameter of
(75 1.0 mm, an orifice %ength of 10 mm, windup,ape?ds fth, 0 a%nd 50 m/min and a cylinder
temperature of 256“6‘? 66@5? S rrarsitdl ﬁleerr(l)pérsa tre’ of éfw‘?(}llﬁlfeelﬂal Resin) A dispersion
comprising an aqueous dispetsionechan acnypliccopolymerdssignindgieiddoak 86pQymertryn and formed
into a thin film to create sam s!g\sérﬁragge Asmeasl rn Ss[amxgeles . r\{vga'grghwgorr% mge}gyfgg. using a DSC
(differential scanrﬁng aonmeteg hanufac rerﬁpby 8RY. fjdﬁ 6]]?f5a ticle'Size of Kcry IC (L%polymer
Resin) The partidlevsize wiighe aeryfic oolpolmerigisitM@s measured using a Horiba laser
diffraction/scattering type particle . gs—:: dﬁwgg&g%%eﬁa%g’r LA-920 (the average particle size here
was the median diameter). [0057](Formability of Sheets) Using a pressure forming machine on
substrate sheets having eesundae ¢ondMeriveladedt fotiédlon each example and comparative
example, pockets were fog afidegw fafia 158 dreskeb dapth 3.0 mm), draw ratio 2.8 (pocket depth
6.0 mm) and draw ratio 3.2 (pocket depth 9.0 mm), and their formativeness was evaluated by
evaluating the "sharpnes&e 8 ithes fsrifee sHreschne fRiegratesinqamoratiesthé D ekeéts were
visually inspecteqi,gq)}rtﬁ;@ppég&,seyrﬂ,@%gg,ﬁ@]sence of holes due to formation. The surface conductive
layers were visually inspected for the presence or absence of cracks in the bottom surfaces of the
pockets. Fig. 1 shows a formed article obtained by molding with a pressure forming machine. -22-
The drawpratio was calcutatetbusing: toepalony giverifersnedadpased pn e dimepsiens of the formed
article. Additionally, in these farmed articles, the area of the bottom surface of the pockets was roughly
equal to the areaBf 18 A HAHSHIBhS %ff&ﬂé%%&%%&‘és(’éfé&%ﬁ8}8%%866%%%‘?8‘%8%%@55%5 Method of
calculating draw ratit: RhgeoRemerporkeEnpied  battond trefa midiibideayeasppockes mouth area =
X x 2 DS & BOR RIS o e HINSIE LD A IOINE BTIGIS Ad-gnesment drection, ¥
is the direction perp(‘én icular to the 110rmed article advancement directiorrand 2 i$ thé pocket depth).
<Forming Conditions> Pressure forming: heater temperature 220 C <Evaluation Standards of
Formativgness> As.shown in Fig. 2, the pocket corners 11 of the farmed artjcles .10 having
pockets B8 formed therer mar B B D R o i e
grades in accordapeewitht the sathplbkel itocenhrown (R)Rig. Rerfo 088K MranspareheseofFormed
aricles) Thespagkeh sile shifaees ol A e med auidlos ARigined k. [aming. o g essure

forming machine were cut out, clamped between black plates with holes of (75 6 mm (28.26 mm2),
and the bottom sddatestbyiheforatienartidiesnpeinmbabaredidor ane i mate anctadirilcight
transmittance in ageerganGs WithFhe-ASTNM BEA4distandard dIinga s eaeeakd flis diom BYK
Gardner of Germany. The standard haze value was such that the haze was 15% or less at the bottom
surface of the forfHeRf SPHAEN bR 95 pYOWRRE fransparency enabling components placed in the
formed articles to be visually confirmed. Additionally, the standard total light transmittance was such
that the total light transmittance was 85% or more at the bottom surface of the formed article in order
to provid€transparency eRaBIFAGHE CBIRPSHERIS BRSPS rheal shivted o by dhifrmed by
observation deviags siichasnieasgapesibilohoithipdaae Resisianas 0 ermectirticle)
Measurements were mgde t23 Cx 310% tH. 'l;)he_SLtJ}(fac rtes%istﬁn(%e was me sureq/using a
Mitsubishi ChemiBaltHirésta with a two tértinal probe f@%%sa{% §18%5HSbe AL ditioRal/*the surface
resistance of the entire pocket of the formed article was measured by a method as shown in Fig. 3.
Addltlon?%l]y’ the COﬂdUCUMlee qu'éé%rgn?cncgpn%onent packaging sheet of any one of claims 1 to 4, wherein

the substrate sheet is formed of a resin composition comprising 29 to 65 mass%

component (A), 51 to 15 mass% component (B) and 20 to 9 mass% component (C).



-23- pocket bottom surfaces and side surfaces were inspected by eye or microscope for the presence
or absence of cracks during formation. Measurements were made by bringing a two-terminal probe
into contact with the probe terminal contact positions 50a and 50b on the flanges 12a and 12b on both
ends of the pocket. At this time, if the seal portions 138-and 13b of the carrier tape formed article 10
remain, then the conductive circuit 40 is formed on the seal portions 13a, 13b, so the entire pocket 20
cannot be measured. Therefore, as shown in Fig. 3, the seal portions 13a, 13b were cut along the
dashed lines at cut positions 30a, 30b, the pocket side surfaces 60a, 60b were further cut away, and
measurements were made while clamped in a jig of insulating material. The standard surface
resistand8lvalue was on THE LrEIST T BIRGETHE RsThHED Bdy MerPE-@iaR ritid 8P%Yo 3 when
thermoforming, and erltheacder ofek0Fsanlessfosttim farmedkastclen.[0060](Buckle Strength of
Formed Atrticle) A Strograph (Toyo Seiki) was used to measure the strength of the pocket bottom
surface portion of a formed article obtained by molding in a compressed-air former with the pocket
mouth pdrtion facing dovilihewihervcompressed pckhGnyshder thergepihodidectiontfos, avfierened article of
draw ratio 1.8 (pot Ié%lt1 rcgaeégtposdgcrtri]‘;n}é SYOCQanrfspers a gorrrgf:qﬁ%rtigége fdera0 ratgg) éZﬁSO%?ocket depth 6.0
mm) and 4.5 mm for a formed article of dra ratlo’é.f?poyc et dept 5.6°rr?’rtnr5,’an&t is was recorded
as the buckle strengthichihef epehttiobpheuckigystre agdhnofdidri pelsmare, the formed article is viable for
use as a container. [0061](Coefficient of Friction Measurement) The coefficient of static friction
and the coefficient of kinetic friction were measured in accordance with JIS-7125 using a friction
measurel8{Toyo Seiki). THe Airstisniernarenseredrrats wWitht afsampie fizkistd3avinyike63nmm, a load
of 200 g and a spged, of,a0Q MU fdditignaly the sogHicient @b %ﬁ'&&%&é@é!%‘%%%?g the coefficient of

kinetic friction were the coefficients of friction between conductive layers. [ valuation of
Blocking) Sutsdrthierhprscie e fates B ANYGHh Bival wlrarerirRto Sieliaanipriseaekt wide to
produce 200 m wipad,slit rawnsbgets (winding tension 1.0 kgf). The slit raw sheets were stored for one
week at 52 C x 95% RH. After one week, the slit raw sheets were extracted and the sheets were
wound out. After unwinding, they were inspected for the -24- presence or absence of blocking
between(the conductive ieyans@nthestpacasptoerapingsubsiiaie sheels @pd.sepaiation of the
conductive layer due to blocking was evaluated by measuring the surface resistance between
overlapping condUSRAEISYSHE 8t 23 ESH 50 B AMASORIAARE Witk Jr5 KBS T14%d observing
whether the surfaegadesistaage insteassrinj0063]The results shown in Table 5 revealed the following.
(i) Examples 1 to 18 using polystyrene type resin compositions of weight-average molecular weights in
the predetermined ranges for the substrate sheet exhibited excellent formability formativeness and
sufficienf{BUickle strengthltai dentrastc@orpatativkagixgsiple & asmgBEchaviige@weightaverage
molecular weight af 470,000 Mw for (B) the nolvspirene tesin of the substrote sheet.and C-6 having a
weight-average moellgcufar weig tof: 50,000 Mw as ?Ca/the ng)ﬁ |mpact?polystyrene resin had
problems in the fopmhtiVienkysr Bddivdialfy, Comparative Example 4 using A-6 having a
weight-average molecular weight of 70,000 Mw as (A) the styrene-conjugated diene copolymer in the
substrate sheet and C-5 having a weight-average molecular weight of 100,000 Mw as (C) the high
impact pbiikstyrene, ComprrdavecEiganmeshagiigeansshatrateshemst dslisitihty ohly birgie
styrene-conjugategch digRe.CRRANMES (xhrARd FOMRARUINE FAMPIS: 6100t SeniaiRing: the Bolystyrene
resin (B) all exhibited low buckle strength. (ii) Examples 1 to 18 using polystyrene type resin
compositions of W&ight:a0ePagedmisfdufargidhts in the predetermined ranges for the substrate sheet
and (D) an acrylic copolymer resin together with (E) an ion complex of a polythiophene type polymer
and an anionic polymer for the surface conductive layer exhibited relatively low surface resistances as
both sheBf and formed APEES e SHTRRE MBS IR rRE S hESi ¥Rt ¢ SRS raifE B SHle 1 not
containing a polythiopbeiReiypespabimeioidinaessisiacai congectivadayarmwasdighefanethe order of
1014 O for both shebett atnd}l:ortmeq 1artitc e8,5ang Comg%r%tive C1Etf$am J 2 l%siﬂg tin o _iqe inst(%ad of a
polythiophene typé BoRmar ih the Surtace Coraletive Tayer and CoMSArtivE EXARTPRE 7 Bsing an
epoxy as the bindessin.hestustasescosuctive layer both had high surface resistances on the order of
1014 0 for the formed article, and resulted in cracking of the conductive layer in the formed article.
[0064]While the present invention has been explained by referring to embodiments above, the
technicaldope of the présesihinMentionlisingtbeallscmotilinvitegebtorthendogps; sikbt desgrived by the
above embodimeyts, [osg skilled ind aaﬁeg'é'f 5%%%% Zaed‘ig‘?éré’%ﬂ%%m%ﬂ'g&%%gs and
improvements could be made to the above-descri embodiments. Adagltlonally, the fact that
embodiments including such modifications or improvements can still be contained within the technical
scope of the present invention will be readily apparent from the recitations of the claims. INDUSTRIAL
APPLICABILITY [0065]By making use of known methods for forming (thermoforming) sheets such as
vacuum forming, pressure forming and press forming on the sheets for packaging electronic
components of the present invention, it is possible to obtain electronic component packaging

containers of any shape such as carrier tapes (embossed carrier tapes) and trays. Using the sheets for
nackanina elactronic comnonente of the nrecant invention it ic nnccibhle to form nackadina containarce



Mw = 80,000 to 220,000; component (B): Mw = 200,000 to 400,000; component (C): Mw = 150,000 to
210,000; and the surface conductive layer comprising an acrylic copolymer resin (D) and a
polythiophene type polymer. The electronic component packaging sheet of claim 1, wherein the
peak molecular weight by GPC of polymer blocks of stgrenic monomers in component (A) is in the
range of 30,000 to 120,000; and a half-width of a molecular weight distribution curve of the polymer
blocks of the styrenic monomers is in the range of 0.8 to 1.25. The electronic component
packaging sheet gfslaiinlopihdidnherginthe) Hibbergamponpiiion graft fuhetipdpmponent (C) is a
diene rubber monomer chosen from the group consisting of 1,3-butadiene (butadiene),
2-methyl-1,3-butdBiBHE [SPEES, 2 3L HirERRS 19t 8 g‘Lﬁé’éﬁé“l‘%e %hentadiene, 1,3-hexadiene and
2-methylpentadiene, or a thermoplastic elastomer of a styrene-conjugated diene block copolymer
wherein E) diene componge nt |sdattle1astb n&abss"o ¢ The et t ortnc comp onent packaglng sheet of
any one f laims 1 to 3, WﬂrerPélna he epar Ie1esize bt T Orrrné beerclrnorélﬁrcﬁ)p RSy (C)is(752.0t0 3.0
im, and the propasticagiigubieniarthergreftiribberdinzhe substrate sheet is 0.75 to 1.90 mass%.

The electronic component packaging sheet of any one of claims 1 to 4, wherein the substrate sheet is
formed of a resin composition comprising 29 to 65 mass% component (A), 51 to 15 mass%
componétil(B) and 20 tol9erfrass¥%aciriepd et (€)whizBi{6h Fihbosded tronic tpmponent packaging
sheet of any one of claims 1 to 5, wherein the melt tension of the substrate sheet at 220 C is 10 to 30
mN. [7] The electronic component packaging sheet of any one of claims 1 to 6, wherein the surface
conductive layer comprises, as a polythiophene type polymer, an ion complex (E) of a polythiophene
polymer and an anionic polymer. [8] The electronic component packaging sheet of any one of claims 1
to 7, wherein the surface conductive layer comprises 10 to 45 mass% of the ion complex (E) of a
polythiophene type polymer and an anionic polymer; and 55 to 90 mass% of the acrylic copolymer
resin (D). [9] The electronic component packaging sheet of any one of claims 1 to 8, wherein the
particle size in a dispersion of the acrylic copolymer resin (D) in the surface conductive layer is 80 to
350 nm. [10] The electronic component packaging sheet of any one of claims 1 to 9, wherein the glass
transition temperature Tg of the acrylic copolymer resin (D) in the surface conductive layer is 25 to 80
C. The electronic component packaging sheet of any one of claims 1 to 10, wherein the surface
resistance of a formed article with a draw ratio for thermoforming of 1.5 to 3 times is on the order of
1051-2 to 107 Q. [12] The electronic component packaging sheet of any one of claims 1 to 11, wherein
the coefficient of static friction of the conductive layer formed on the surface of the substrate sheet is at
least 0.85 and at most 2.50, and the coefficient of kinetic friction is at least 0.85 and at most 2.50. [13]
A method for producing the electronic component packaging sheet of any one of claims 1 to 12,
comprising a step of applying a dispersion mixing an agueous -29- dispersion of the ion complex (E)
and an aqueous dispersion of the acrylic copolymer resin (D) to a surface on at least one side of the
substrate sheet. [14] A formed article obtained by thermoforming the electronic component packaging
sheet of any one of claims 1 to 12. [15] The formed article of claim 14, which is an embossed carrier
tape.



