;e3e}'} #X#F*' 6 'T'w - 1 ELECTROCONDUCTI VE RESIN SHEET FI ELD OF THE

| NVENTION  The present invention relates to an el ectroconductive 5 resj
. sheet suitable for use as a container or a packaging material for
containing or carrying a sem conductor or an el ectronic conponent, and
formed or shaped article forned with thg sheet. 10 BACKGROUND OF THE

| NVENTION A tray ( injection nolded tray, “vacuum f orm ng trammmmmmmmmmmw
magazi ne, a carrier tape (enbossed carrier tape, etc.) and t

used as a packagi ng nateri i ECcPRoCONRIBTAYRIREE AN SHrE@n €l ectronisosex
conponent, particularly for an integrated 15 circuit (1C) or an electronic

conponent using an I C. Each of the above packaging materi al d of
a thernoplastic resin such as a pol ystyrene-series resin, emmlmmmmmm

pol yvi nyl chlori de-series resigyerd DP! vit OPWERIGOREr | €S resin, ,&oooe

pol yester-series resin, a polyphenylene ether-series resin, 20

pol ycar bonat e- ser i Q‘ﬁerﬁﬁééérﬁndn{r&@tider‘elHQé@Vﬁf arS 63 Bopaskagiveg ivat er i al s
are generally high in surface specific resistivity and are readily charged.
Thus, it iss nesLiss ahget Osuifadle 86r lRCHE00006ME indrt Yrod pdcheAng an
antistatic | evel to the packaging materials in 25 order to avoi d damage or
destruction ahatididal Cfeaus®taiyiing adt arrying a semiconductor or an

electronic component, and a formed or shaped article formed

with the sheet.

10 BACKGROUND OF THE INVENTION
A tray (injectionmolded tray, vacuum forming tray, etc.),
a magazine, a carrier tape (embossed carrier tape, etc.) and
the like are used as a packaging material for a semiconductor
or an electronic component, particularly for an integrated
15 circuit (IC) or an electronic component using an IC. Each of
the above packaging materials is composed of a thermoplastic
resin such as a polystyrene-series resin, an ABS resin, a
polyvinyl chloride-series resin, a polypropylene-series resin,
a polyester-series resin, a polyphenylene ether-series resin,
20 polycarbonate-series resin and the like. However, such
packaging materials are generally high in surface specific
resistivity and are readily charged.
Thus, it is necessary to impart an electroconductivity
of at least an antistatic level to the packaging materials in
25 order to avoid damage or destruction of the IC caused by static
charges. Examples of the electroconductivity impartingmethod

include a method of mixing conductants such as



* charges. Exanples of the el ectroconductivity inparting nethod include a

nmet hod of m xi ng conductants such as - 2 electroconductive carbon bl ack
.with a resin. Anbng the above thernoplastic resins conprising packagi ng

materials, the polystyrenic resin is generally used since the resin is not
remarkably reduced in flowability and formability even when 5 a relatively
| arge anount of the carbon black is mixéd-therewith and noreover is lowin
costs. For exanple, Japanese Patent Application Laid-open No. 152580/ 1979

(oo by ae elrREORASS Rid AL RIRDE Lo SUBEY. > s EhbiEe o, 100
O ppesroon Biiopdnd 12 L8100 BaflS dncnEhokiely GaRUERS EnGrsel | oo
a Tubber 17 Ke copgl ner Ic go

rubber and/ or ol ef Ini have od affinity for

t he above- nent/ onen :ﬂ% Pat ey PLiSAL 11N i d-open
No. 239655/13%8%%?gF§?%§0_ _ E%S&%H%c gggggg%_e ectFﬁgoﬁéuctf%Eansin
conposi tion %&m&gﬁlpyréaagéag iﬁOPlMﬁiﬁiQ% W64 FYrnfdbi 31 PP SRdY WABR
conponent contained 1h a polystyrenic resih wth 1 to 15 parts by wei ght of

a mineral 50i |3 rd1401v yPRIAGR Mo S EhOkaPbo bAdERNS Hik2Reinadadit to 20
parts by weight of a carbon black having a DBP 20 ( di butyl phthalate ) oi

absor ption ofzpd@orkbvdP0id 1@% BRI ostslhe conposition has a nelt index (M)
of 5 g/10 mn. or nore. However, these resin conpositions are not

satisfactory in WEPBEVE}Ea?dfplBr, OPfdricde BaltdhtAppMPestidie skl adseh No.
strength,etc., and, therefore, subject to a notch or a crack in

post formi ng. Zpsioyeoyer(Jmsisacespssds) MEEe3s3ey 4 Aesaht abmpdii taraugh

el ectroconductivity to increase a content of a conductant, it is difficult
to strike a gaegrhaliageerdieitwwento 1003patt€ Uy @Rt Wi hyglanehpaeehani cal
strength of the conposition. Japanese Patent Application Laid-open No.
76424/ 1990 ( Jo1Sstg#ddd) Xbi 3ol 06 gmrasebgoidgiahandici icagboanpbstk e anieet 5 in
whi ch a el ectroconductive resin conmposition conprising a polystyrenic
resin, a carbidn tbl &@kpariss bp wdigfhtnbf a dsitiadisné asemiaisedubbebanid/srdes of a
sheet base conprising a polystyrenic resin, wherein the conposition

conpri ses 1 ta®r8bbgnrlikebgle@ingint copolimeroveichmhaveegdad nEFanitse foo 100
parts 10 by weight of the total anmpunt of the polystyrenic resin and the
car bon bl ack.then abp¥etmertizmedeboth rsimponeptene-Japrhese rRatientand a

pol ypropyl ene-series resin are exenplified as an olefinic resin, and in the
Exanpl es, 10 Aurisapionehgjitt-openaNe ol 43065p) AR sethds 2888PPA ) el ati ve to 100
parts by weight of 15 a polystyrenic resin is used. However, the sheet is
not sati sPactrSFlPfefedth &HEEAFOIBIFFLNE STRH Pa SOPRPEE 1 e BFeRaFRE PEnd

fol di ng endurance. For exangle,_the sheet _is subject to a notch or _.a crack
in postform r‘V&.Xlng 100 parts by weight of a polystyrene component contained

in a polystyrenic resin with 1 to 15 parts by weight of a mineral
0il, 1 to 10 parts by weight of a butadiene rubber and 10 to
20 parts by weight of a carbon black having a DBP

20 (dibutylphthalate) oil absorption of 100 ml1/100 g or more. The
composition has a melt index (MI) of 5 g/10 min. or more.
However, these resin compositions are not satisfactory in
mechanical properties such as impact resistance, strength, etc.,
and, therefore, subject to a notch or a crack in postforming.

25 Moreover, since it is necessary for obtaining enough
electroconductivity to increase a content of a conductant, it

is difficult to strike a good balance between



Mor eover, Japanese Patent Application Laid-open No. 20 76423/ 1997
(JP-9-76423A) discloses an el ectroconductive conposite sheet in which a

st yrene- but adi ene-styrene bl ock copol yner is blended to the above-nenti oned
el ectroconductive resin conposition in order to inprove the folding
endurance. The sheet is inproved in inpact resistance, however, burrs and
25 shavi ngs occur in cutting and puncﬁiﬁg'or processing it. For exanple,
burrs and shavings may occur in perforating a carrier tape and rmay adhere

Lo the 1C o & trbBnquctivheySUlYHREHINLEE SPMNELCRE Thsgefor e, an obj ect

of the present 1nvention is tO provide an electroconductive resin sheet and
a fornmed or dipighticle which are excellent in not only formability
and external appearance but al so mechanical properties such as inpact

resistance, strenghhpgidsd fP%tEhEeApﬁhQﬁai’c%ﬁoﬂif&log% k8 PE£sElohnventi on

is to provide an el ectroconductive resin sheet and a fornmed or shaped

article 10 inhioChe@SEAY IBREASsAE QHﬁ&ﬁm%BQoﬁﬁﬂﬁﬁﬂQScéﬁﬁbéﬂﬂp%%%é%d during
the cutting and punching process. Still another object of the present

inventionsis {1p WihieHKI e Albt8leehaReONAIGELYR E&fidaitheRt camskidiher ged or
shaped article that are suppressed in occurrences of notches and cracks 15

in postform ngh1yERGrERVENtYih, 0h &dodH @3Bk Amty e bRBFiROE rdiigngkve
studi es to achieve the above objects, and finally found that an

el ectroconductdmi@atedi on Shael sifiedhdeh dhetteBidOcRRPYEsing 4 ayer i s forned
on a base | ayer becones excellent in not only
polystyrenic resin, wherein the composition comprises 1 to 30
parts by weight of the olefinic resin relative to 100 parts
10 by weight of the total amount of the polystyrenic resin and
the carbon black. In the literature, a polyethylene-series
resin and a polypropylene-series resin are exemplified as an
olefinic resin, and in the Examples, 10 parts by weight of a
polyethylene-series resin relative to 100 parts by weight of
15 a polystyrenic resin is used. However, the sheet 1is not
satisfactory in mechanical strength such as impact resistance
and folding endurance. For example, the sheet is subject to
a notch or a crack in postforming.
Moreover, Japanese Patent Application Laid-open No.
20 76423/1997 (JP-9-76423A) discloses an electroconductive
composite sheet in which a styrene-butadiene-styrene block
copolymer is blended to the above-mentioned electroconductive
resin composition in order to improve the folding endurance.
The sheet is improved in impact resistance, however, burrs and
25 shavings occur in cutting and punching or processing it. For
example, burrs and shavings may occur in perforating a carrier

tape and may adhere to the IC or the like.



20 formability and external appearance but al so mechanical properties such
as i npact resistance and strength by adjusting nelt indexes (M ) of both
. layers to the specific range ( wherein the base | ayer conprises a resin
conposition containing a styrenic resin, and the el ectroconductive |ayer
conprises a 25 resin conposition conposed of a styrenic resin containing a
conductant in conbination with a given &wunt of olefinic el astoner. The
present invention was acconplished based on the - 5 above findings .
That is, the el ectroconductive resin sheet of the present invention
conprises a base |ayer and an electroconductive | ayer fornmed on the base

| ayer, wherein the base |ayerg qﬁﬂﬂﬁ' dgE5uﬁ@§h@ ofonmposi tion (A) conposed
of a styrenic resin, and the electroconductive Iayer conprises a resin

conposi tion (B) CO&‘HQ?Q@ofK %n ?b'j_’é’cip%ft $nBYp 1ﬂ@e?t£&9d}£ctt%“t (B2)

and 30 to 100 parts by wei ght of an ol ef |n|c el ast oner relative to
100 parts by ﬂf‘dv&% &M eBeStdRahct S Qeéﬁ%kheéﬁ%n%f@hﬁe&@r@fap@ﬁ“ 0 of

the nelt index (MA) of the resin conmposition (A) relative to the nelt

index (MB) ofrtiikaevsich H¥BHIEAR inRlot MAY %l@aﬂlingjaﬁd%)&%rdaﬁ. t he

above-nenti oned sheet) the olefinic elastomer (B3) e at |east one

menber sel eCtﬁﬁ)é‘a&%ﬂbeab@@%ﬂsﬂfﬁécﬁinﬁhlonBbéi‘@lé@@QEﬁr a¥ ifpadt | east one
15 pol ynerizabl e nmonomer sel ected fromthe group consisting of a

(et h) acryl i craBIRAEREcANSE Rengthy ln@ Sty -1S&eil, es nmononer; and a thernopl astic
el astonmer, in particular, an ethylene-Cl_4alkyl ( nmeth ) acrylate copol yner
( a copolyner of ehhytree cdfdcChbf_tKablkgbefttrahipAtion e @sbddpviddeanst yrenic
resin (Bl) nmay conprise 20 about 3 to 40 wei ght ~ of a rubber |ike polyner.

The conduct andldctBdcpnabytbe @8seh eHidedCand ur ifoyRed asb@hapeadcartiadieng an
average specific surface area of 20 to 80 n2/g (in particular, 30 to 80

n2/ g). The r eisi whichposutrenresBf oy scampshaei iystHre supifrgeaedsidningei ght  of
a lubricant relative to 100 parts by weight 25 of the styrenic resin ( Bl )
The surf acetteperititingrasd gunehting gpradesssheet may be 1 x 1011 S2/ ~ or
|l ess. The sheet may be formed an el ectroconductive |ayer on the both sides
of a base - 6 | &yéil annthenvehie¢oh ofl $bei preésrivs iaveotier iy tohaped
article formed with the sheet. The formed or shaped article may
suf fi ci ent | y BrROVilsleder sileeormapndnative geednisheal aad @ Ffermederchaped
article that are suppressed in occurrences of notches and cracks
15 in postforming.
The inventors of the present invention made intensive
studies to achieve the above objects, and finally found that
an electroconductive resin sheet in which an electroconductive
layer is formed on a base layer becomes excellent in not only
20 formability and external appearance but also mechanical
properties such as impact resistance and strength by adjusting
melt indexes (MI) of both layers to the specific range, wherein
the base layer comprises a resin composition containing a
styrenic resin, and the electroconductive layer comprises a
25 resin composition composed of a styrenic resin containing a

conductant in combination with a given amount of olefinic

elastomer. The present invention was accomplished based on the



5 conponent or parts. The invention also includes a nethod for producing a
formed or shaped article, which conprises thernoformng the sheet into an

. article having a concaved or recesses. 10 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON [ Base Layer] A base layer is nmainly forned to i nprove nmechanica
strength such as rigidity and inpact resistance of the sheet of the present
i nvention. The base | ayer conprises a-résirn 15 conposition (A) containing a
styrenic resin (such as a polystyrenic resin and a rubber-reinforced
styrenic resigpdvel%ihaig égﬂ ally preferred that the resin conposition (A)
conprises the styrenic resin in an anount of not less than 50 vt . ~,

f bl I . ' d h 90
o The styreni o TEbf tor yrenseste B IR R At B e BRR e

and a1 ubber - Rl 6f LAt UBD ST SON A 0 dn BUXEEOMEONRRIGLE sdyor

rubber-g-styrenic resin _ t ystyrene] _
o ¥ P AariRACHR wile0badB 1RYIY. "k P IEShALE Nefyel CoM AT LY T ENe,

an al kyl substi yrene (‘e.d. uene, Vi nyrxyl en

ethylstyr %”eme%:iirlSBBng&Q’iﬁtoW ??chﬁﬁ%’%ﬁﬁt ¥EeQCstdnic rBYLY! Sing ¢fe. etc.).

a hal ogen-substituted styrene orostyrene, bronostyrene, etc.), an

a2l kyl - SUbStddue oSt @G aMELEL b afpbralekk! aCkQUR IcbrpUbsHidu@d at the a

position (e. g. a-net styrene; e a above aromatic 5

vi nyl monomergplo8elSEH 2hk8NSo YParlts B?%ﬂﬁ{ﬂ 8P 4 h&RRttanf ) LR above
nononers, generally, styrene, vinyltoluene, anethylstyrene and the |like are
used and, in AL 108 RItsBY WENEht b8 anSE8bfinic elastomer (B3) relative
to 100 parts by weight of a styrenic resin (Bl), and wherein
10 the ratio of the melt index (MIA) of the resin composition (A)
relative to the melt index (MIB) of the resin composition (B)
(MIA/MIB) is 0.1 to 10. In the above-mentioned sheet, the
olefinic elastomer (B3) may be at least one member selected
from: a copolymer of an olefinic monomer with at least one
15 polymerizable monomer selected from the group consisting of
a (meth)acrylic monomer and a vinyl ester-series monomer; and
a thermoplastic elastomer, inparticular, an ethylene-C;_alkyl
(meth)acrylate copolymer (a copolymer of ethylene and C,_jalkyl
(meth)acrylic acid). The styrenic resin (Bl) may comprise
20 about 3 to 40 weight % of a rubber like polymer. The conductant
(B2) may be an electroconductive carbon black having an average
specific surface area of 20 to 80 m2/g (in particular, 30 to
80 mz/g). The resin composition (B) may comprise 0.01 to 10
parts by weight of a lubricant relative to 100 parts by weight
25 of the styrenic resin (B1). The surface specific resistivity
of the sheet may be 1 x 1011 Q/] or less. The sheet may be

formed an electroconductive layer on the both sides of a base



" The aromatic vinyl nononers may be used in conbination 10 wth a

copol yneri zabl e nononer. Exanpl es of the copol yneri zabl e nononer are a

. vinyl cyani de-series nononer(e.g. acrylonitrile, etc.), an unsaturated

pol ycarboxylic acid or its acid anhydride (e.g. malefic acid, itaconic
acid, citraconic acid or its acid anhydride , etc . ) , an imde-series
monomer [ a . g . 15 -6 -

mal ei m de, N-al kyl mal ei mi de(e. g. N Cl_4al kyl mal ei m de, etc.),
N—cycloalkqu%yggﬁde (e. g. N-cycl ohexyl mal eimde, etc.), Narylmleimde
(e. g. N-phenyl"nal’einide, etc.)], an acrylic nononer [e. g. a Cl_20 al kyl
esters of (neth)ac i ‘ﬁﬁh u i i .
(meth)acrylic acid?xétﬁ@ go n%pﬂf3€%§§§%g2£?§¥h%%3§#g?ﬁ@%%?%%?ﬁﬁ?e aci d,
hexyl (neth) i<C j I %' j - e

(meth)acryli g&gr)ér!elg, wgﬁéfj?hégyc gﬁggﬁﬂ% ?}gthﬁ %gorf;’}lcs:h%pgéi %@pq%ng%&

(et h)acryl i e 8419 RBEPLY e EldR i i xﬁ%gg- t kg acid, a
C2_4 al kyl esterg'SP y%roxy (n£§%¥%%?§%?%ﬂ§2930| Egégggg%%ﬁ§§b%§yethyl

(et h) acr gl i GdothenthydrgaotRor pyl (meth)acrylic acid, etc.] and so on. The
above copol ynerizabl e nononers nmay be used alone or in conbination _ g _

thereof . The anmbuiheO{nddifticAPRLYSBI{ARALE HORKRIG ¥8rPErRANY Bh respect
to an anmount of total nononers is usually I1n a range of about 1°to 50 wt. ~,

preferably i rednicdnee ShapdPdrtdci®, 4thivh compridBy enRHRbEsARING ithed ange
of about 8 to 30 Wt . % . 5 The rubber-nodified styrenic resinis a

copol ynmer pr eftdefd iBYo CAR AR eZRAV Ry @0cdhtaped Yot ezaksdf, bl ock

pol ymeri zation) or the |like wherein a rubber |ike polymer or elastoneric
pol ymer ( soft conponent ) is dispersed in a matrix (rigid conponent) of
the polystyrenic resin in the formof 10 particles and, generally, is a
graft copol yner obt ai nattFaI¥EDPDESCRIPTZIONG ORt THE aNVENTIaNonmat i ¢ vi nyl
nononer (e. g. , the above aromatic vinyl nononers or a nononer conposed of
t he above copol ynefBasélsaymrioners and t he above aromatic vinyl nononers)
by a conventional nethod (bul k polynerization, bul k suspension 15

pol yneri zati on, soRubasa lxyemésimatnlon foemed stoninmpuloysenectsniga)l i n t he
presence of the rubber |ike polynmer. Exanples of the rubber (rubber I|ike
pol ynmer or elsigtesgshi sugvlagneiyidity hedringeat redistantssofrtime csheedin are a
di ene-series rubber [pol ybutadi ene (| ower cis-type or higher 20 cis-type
pol ybut adi ene9f thel presprieriaveatioy s eAbepbaselila@yerc 6poPyIRas agresin
styrene-isoprene copol yner, a butadi eneacrylonitrile copolyner, an

i sobut yl éRe- | &FRosAE1IeBph ) mOntagning e fdyrephbat Yaeme (FUCAdR®rfe- seri es

copol yneri zed rubber, etc.], an ethylene-vkgglacetate copol yner, an acrylic

rubber 25 (a RUFSYRENES FFHIsPEn rr i BerarRintexeed SIVEGPES t7e551a% - a

pol yacrylic qﬁid as_a j or cogstitge t, C. an eth Iege-a-PIefin-series
| o5y s apBr it e mie terred Tty §be Fenfy Cmpbsition ()

ZSESIgzgta[ghgginT%%Fy Ee olo] gl yrer Eeth Iene% ro Ienefgkgnetrubg r

(EPDV) et c. JSoMmR P e S REDLY Tes il 1Y alnan i er Dat Aoty thabssr | a

hyd d di - i de - i | ,

5y s ogenat &if o Bog sy BRE 1 68Y KHRHCRG LA Sdld A Fe WS- EPEy RRC, YOO

t he copolzbnerfeéga*h%ﬁ s@gngom or bl ock copolymers, and the block copol yners
i ncl ude copolyners having the structure of an AB type, an ABA type, a taper

{ype, a radial tel ghbogkytaRe 3BE Lffrddekeridbf FdiRClinkiKged YOI S MBY

polystyrenic resin and a rubber-modified (or rubber-
containing) styrenic resin (a rubber-g-styrenic resin or ahigh
impact polystyrene). Examples of an aromatic vinyl monomer for
25 forming the polystyrenic resin are styrene, an alkyl-
substituted styrene (e.g. vinyltoluene, vinylxylene, p-

ethylstyrene, p-isopropylstyrene, butylstyrene, p-t-



" 10 used alone or in conbination thereof. Preferred rubber |ike polyners are
conjugated 1,3-dine or a polyner of its derivatives and, particularly, a

. di ene-series rubber [polybutadi ene (butadi ene rubber), isoprene rubber,
styrene-but adi ene copol yner, etc.]. 15 In the rubber-nodified styrenic
resin, a content of the rubber Iike polyner is, for exanple, about 2 to 80
wt.~, preferably about 3 to 50 wt.~, rmorle preferably about 3 to 20 wt.~ (e.
g., about 5 to 10 wt.~). The form of the rubber ( or rubber Iike polyner )

9., about 5 to | : bber |ike |
par 1 oul ar 1y TR 06 B Seradnanpebr iR Pl R b T loture

a sal am stru&hure %r the like. The parti.cl §e3| ze of,.the rﬁsgpﬁrutl |dke

po: ynmer formng THe Flgrb%’r sbérémﬁﬁgig]ée %’P F&- |%‘|&t°‘e‘aa31k¥oﬁﬂ‘ rangee o{[ t he

[ ' di 2 0,05 t.Q.
vol urety 1 Mo R R TRl oBSgh de SO Braf U PR VM
s a gl edetal prt ) i bube” BHERBeYE kSl 1 o ¢
250 % . Ampng,{RA R IyJH%I}jSCﬁlfeeﬁé géan@?)!ry' éf&%!ﬁla(t@gﬁ)st)her@oif . rrep‘t“ﬁggr Jlate

styrene-acrylonitrile copol yner resin), a styrene-nethy

copol yner, a sty ra?%%‘e”ﬁ&rﬁéﬂe%&”?&ﬂéf&'ﬁeﬁomﬁgﬁé V\ﬁﬁ%ﬁg‘é‘%{lgﬁé nNg-. etc.

are preferably us as the pol'ystyrenic res

i npact - r esi stadihyl@lysbNE 8RE thEIRREL ar@ el S8 Dubadt £a8 4, 0styrepRol yrer, a
styrene acrylonitrile-butadi ene copolyner (ABS resin), an a

nmet hyl st yr eneitdmaffielsi.ed ABS resin, an imde-nodified ABS resin, 10 an MBS
resin and the like are preferably used as the rubber-nodified styrenic

resin. Further, itThs @f®irAcedinyRimochbfess WiagNbe Wifsl Anl SomeimeAsed of at
| east the rubber-nodified styrenic resin, and the rubber-nodified styrenic

resi n andot hewixdl ystyppeymerieabile Lhomthee Eeedlies eonmtharati on. The ratio
(wei ght ratio) of the
copolymerizable monomer are a vinyl cyanide-series monomer (e.g.
acrylonitrile, etc.), an unsaturated polycarboxylic acid or
its acid anhydride (e.g. maleic acid, itaconic acid, citraconic
acidor its acid anhydride, etc.), an imide-series monomer [e.g.
15 maleimide, N-alkylmaleimide (e.g. N-C;_, alkylmaleimide, etc.),
N-cycloalkylmaleimide (e.g. N-cyclohexylmaleimide, etc.),
N-arylmaleimide (e.g. N-phenylmaleimide, etc.)]}, an acrylic
monomer [e.g. a C;_,, alkyl esters of (meth)acrylic acid such
as (meth)acrylic acid, methyl (meth)acrylic acid, ethyl
20 (meth)acrylic acid, butyl (meth)acrylic acid, hexyl
(meth)acrylic acid, octyl (meth)acrylic acid, 2-ethylhexyl
(meth)acrylic acid, etc., cyclohexyl (meth)acrylic acid,
phenyl (meth)acrylic acid, benzyl (meth)acrylic acid, glycidyl
(meth)acrylic acid, a C,_4 alkyl esters of hydroxy (meth)acrylic
25 acid such as 2-hydroxyethyl (meth)acrylic acid, 2-
hydroxyporpyl (meth)acrylic acid, etc.] and so on. The above

copolymerizable monomers may be used alone or in combination



" rubber-nodified styrenic resin/the polystyrenic resin is about 100/0 to
50/ 50 (particularly about 100/0 to 60/40). Fromthe viewpoint of the

. bal ance of nechanical properties , a preferred content of the rubber like
pol ymer ( soft 20 conponent) in the styrenic resin is about 3 to 40 w.%
and a range of about 5 to 20 wt.%is particularly preferable. The nelt
index (M ) of the styrenic resin whernr ®elted at a tenperature of 200C and
with a load of 49N ( 5 . 0 kgf ) can be selected fromthe range of about 1

1.0, f bl 0.9/ 1 n. d
br et or bl y abBiEetro TRt A e errehmemfabndetant s ey of
' It b | | dwthin.th . -
1 Cof thoreryveipecrertah Aadh e SriRigloluial i Sl 1G4
of the STyPERTE T ekt i ARETGI” eeurar 6 %
Tl rix ) 1o aoBele 86 2ofh0 1 s5IB0HETY: bbTeRgLY il FBLER Y HRHE 00,7
Lo 500, 000, MPLg B Ghehafidre PéEezJa%‘igg:ﬁgefP%ﬁl eggﬁoaocou-‘l;hgrt% §BYDg added to

the resin conposition’if necessary a rin t, a di spersant’,
her et o or) TaEr ARk fdtelog VoHHBYLEL AP chetiRe o o
prepared by copolymerization (graft polymerization, block
polymerization) or the like wherein a rubber like polymer or
elastomeric polymer (soft component) is dispersed in a matrix
(rigid component) of the polystyrenic resin in the form of
10 particles and, generally, is a graft copolymer obtainable by
polymerizing at least an aromatic vinyl monomer (e.g., the above
aromatic vinyl monomers or a monomer composed of the above
copolymerizable monomers and the above aromatic vinyl monomers)
by a conventional method (bulk polymerization, bulk suspension
15 polymerization, solution polymerization, emulsion
polymerization) in the presence of the rubber like polymer.
Examples of the rubber (rubber like polymer or
elastomeric polymer) of the rubber-modified styrenic resin are
a diene-series rubber {polybutadiene (lower cis-type or higher
20 cis-type polybutadiene), polyisoprene, a styrene-butadiene
copolymer, a styrene-isoprene copolymer, a butadiene-
acrylonitrile copolymer, an isobutylene-isoprene copolymer,
a styrene-isobutylene-butadiene-series copolymerized rubber,
etc.], an ethylene-vinylacetate copolymer, an acrylic rubber
25 (a copolymerized elastomer containing C, g alkylester of a

polyacrylic acid as a major constituent, etc.), an

ethylene-a-olefin-series copolymer [ethylene-propylene



10 an antifoam ng agent, a coatability inproving agent, a thickner, and the
| i ke. Anpbng the above additives, it is preferred to use about 0.01 to 10

. parts by weight, preferably about 0.05 to 5 parts by weight and nore
preferably about 0.05 to 4 parts by weight of the lubricant ( e. g. waxes
or a C8_24 higher aliphatic 15 ester or amde, etc.) with respect to 100
parts by weight of the styrenic resin=(A) .- [El ectroconductive Layer] An

el ectroconductive layer is forned to mainly inprove nechanical properties
such as foldinﬁ enduyr ance and i npact 20 resistance as_well as antistatic

ability. The I GEBRbuLCYd - | 8 7 tdRPeT Sael el e PPAYERRRINAVERT ( B)
contal i 19, & SIS bESAhB nae SISt PUEDAPZLetnd, M SSlE
Cher eof - As THESEry Pt PreRer FobBRT: 4 mutdE i ot brimaralétne” 1l
consLl Ut 0 4R bR Kbl B e B Pl MBS B G
styrenic rSeSil‘ﬂ?drogenated butadiene-series polymer, etc.) and the 1ike. 1In
addition, the copolymers may be random or block copolymers,
and the block copolymers include copolymers having the
structure of an AB type, an ABA type, a taper type, a radial
teleblock type and the like. The rubber like polymers may be
10 used alone or in combination thereof. Preferred rubber like
polymers are conjugated 1,3-diene or a polymer of its
derivatives and, particularly, a diene-series rubber
[polybutadiene (butadiene rubber), isoprene rubber,
styrene-butadiene copolymer, etc.].
15 In the rubber-modified styrenic resin, a content of the
rubber like polymer is, for example, about 2 to 80 wt.%,
preferably about 3 to 50 wt.%, more preferably about 3 to 20
wt.% (e.g., about 5 to 10 wt.%).
The form of the rubber (or rubber like polymer), dispersed
20 in the matrix composed of the polystyrenic resin, is not
particularly limited and may be a core/shell structure, an onion
structure, a salami structure or the like. The particle size
of the rubber like polymer forming the dispersed phase can be
selected from the range of the volumetricmean particle diameter,
25 for example, about 0.05 to 30 pum, preferably about 0.1 to 10
um, more preferably about 0.2 to 7 um (particularly about 0.5

to 5 ym). Further, in the rubber-modified styrenic resin, a



" and the rubber-nodified styrenic resin and the polystyrenic 5 resin may be
used in conbination. Ratio (weight ratio) of the rubber-nodified styrenic

- resin/the polystyrenic resin is about 100/0 to 50/50 (particularly about
100/0 to 60/40). Fromthe viewpoint of the balance of nmechanical properties
, a preferred content of the rubber I1ike polyner ( soft 10 conponent) in
the styrenic resin (Bl) is about 3 to~ 480w . ~, and a range of about 5 to 20
w . ~1is particularly preferable . The nelt index (M ) of the styrenic

[ Bl Wi t of 49N
ge§|8 kgf ))c e se i?fﬁ%b f%%??ﬁgﬁp;%eéﬂ%Faggg%?%® b:gbﬁolﬂﬁg% . (

f bly 15 ab d 10 to 20
g/r ioe:nan y- Inat ﬁgkglég%ﬁ%‘%onﬁg?%g Salgl%r' goéglﬁ%fl%ﬁ?y 1gs'bﬁe resinis

decreased or é%n%dagﬁféﬁr@lﬁg @ox?tﬁl@gfé%t A% -re LY efaP%‘E?rréﬁe-'n%tﬁK ferred

that M of the styrenic resin her than' M of a styrenic resin
constituting mge haxérc%m?mem Ciaeét&Peﬂ@fn{aqleh&%lﬁét

fluidity of the eleCtroco | ayer and that of the base 1ayer. The

fluidity of thanstydal Cet@Shfe PRYFdIAAY URIPLL Bie PO EQ)Hdr1G TR ecul ar

wei ght thereof and/or by adding a |ubricant. A wei ght” average mol ecul ar

wei ght of thewrsiw%nhigﬁeﬁhgh&Srégiétéﬂmﬁohgsayféﬁe C(@ﬁ@lsgﬁea the styrenic
resin structuring a matrix) is about 10, 000 to 500 preferably

about 50 , O008thrend0B8uPefied® R oBk CESIAPmMErabaUS 100 t o 250, 000. - 13

acrylonitrile-butadiene copolymer (ABS resin), an o-
methylstyrene-modified ABS resin, an imide-modified ABS resin,

10 an MBS resin and the like are preferably used as the
rubber-modified styrenic resin.

Further, it is preferred that the styrenic resin is
composed of at least the rubber-modified styrenic resin, and
the rubber-modified styrenic resin and the polystyrenic resin

15 may be used in combination. The ratio (weight ratio) of the
rubber-modified styrenic resin/the polystyrenic resin is about
100/0 to 50/50 (particularly about 100/0 to 60/40).

From the viewpoint of the balance of mechanical

properties, a preferred content of the rubber like polymer (soft
20 component) in the styrenic resin is about 3 to 40 wt.%, and
a range of about 5 to 20 wt.% is particularly preferable.

The melt index (MI) of the styrenic resin when melted at
a temperature of 200°C and with a load of 49N (5.0 kgf) can be
selected from the range of about 1 to 15 g/10 min., preferably

25 about 1 to 10 g/10 min., and more preferably about 1 to 5 g/10
min.. Incidentally, the melt index (MIA) of the resin

composition (A) can be also selected within the same range as



" Conductant (B2) It is possible to use a carbon powder (an artificial
graphite powder, swelling graphite powder, natural graphite powler, a coke
. breeze or powder, an el ectroconductive carbon 5 black, etc., that are used
conventionally), a carbon fiber, a nmetal powder and the |like are used as

t he conductant (B2). Anpong these conductants, the el ectroconductive carbon
bl ack is preferably used. The above condlictants can be used al one or in
conbi nati on thereof. 10 Exanples of the el ectroconductive carbon bl ack

i ncl ude a ftﬂﬂﬁgc% thcg f%ﬁ:hanngl bl ack, a gas bl ack, an acetyl ene bl ack,
an arc bl ack ‘and't fié |IE%. Aﬁbﬁﬁ these el ectroconductive carbon bl acks , a

Tor e, preforably abaltiohiorts Sttt sdon Teadlh 4o PR Srviat gk eprd. 0
ther eof are ! (16 TWEnaseepl agk el e, Bhagi, 0dage! dhenenlagk Jhavi ng

excel l ent el ctrocon [ Vi urnace black rs particul arly

f d. F , [ ' db
Conbini ng. t ha BTae) AL ageie P B00 AP o) SRPE rEraBhy do Bk BBEnE 06 ™
ifi f f [ ' bout 20 t
300 2/ g) Jpr oS SO Ab Ot o8 POt B G ot L S 08600466 el o) . and
more pref er abl y_abgibrdhalOiBAaliGh dol PRC Hogth lonpos 20Ot 13hd 30,42/ 9)

There nmay be used comer ci y avai roconducti ve carbdn bl acks

such as "#3050B,1 #3450 ent 37806kt #9501 vl Qehus egk iy M tsubi shi
Chem cal Corporation (JP), "W.CAN XCr2", "W.CAN P", "BLACK PEARLS - 14

3500" and " BLARK JREARLS, HOULFBOLE A Waed B¥s&akal: Sagckal ty Chenicals Inc
, U. S. A. , "Acetylene Bl ack”™ manufactured by Denki Kagaku Kogyo

Kabushi ki Kaiefamodhoathdle hi KimeA\ReB¥EIARE BalbnSl@inl, 28 Bfi1khe _
conductant (B2) 5 (particularly of the el ectroconductive carbon black) is

closely nel at@dah©ifdamihglaigenef aldiRitabY €0y GmpESYihd &jant ,2dehcanigt, be
flatly defined, however, the average particle size is typically about 1 nm
to 1 Vim predet ahkylgbout Adénd ahe08bove 1dd tivese, pitefier pbéFerdaxmitoc20 to 80
nm (particularly, about 40 10 to 60 nn). The anount of the conductant ( B2
) relative tadk0@bpatt®.01 to 10 parts by weight, preferably about 0.05
to 5 parts by weight and more preferably about 0.05 to 4 parts
by weight of the lubricant (e.g. waxes or a Cg_,, higher aliphatic
15 ester or amide, etc.) with respect to 100 parts by weight of
the styrenic resin (A).
[Electroconductive Layer]
An electroconductive layer is formed to mainly improve
mechanical properties such as folding endurance and impact
20 resistance as well as antistatic ability. The
electroconductive layer comprises a resin composition (B)
containing a styrenic resin (Bl), a conductant (B2) and an
olefinic elastomer (B3).
Styrenic Resin (B1l)
25 The styrenic resin (Bl) is used to strengthen hardness

of the electroconductive layer and to improve rigidity thereof.

As the styrenic resin (Bl), the same styrenic resin as one



" by weight of the styrenic resin (Bl) is about 5 to 50 parts by weight ,
preferably about 10 to 40 parts by weight ( for exanple , about 20 to 40
. parts by weight ) , and nore preferably about 25 15 to 40 parts by wei ght
(particularly about 30 to 40 parts by weight ) . Wen the anount of the
conductant is too small , the electroconductivity of the sheet is not
enough. On the other hand, when the amobfit-of the conductant is too |arge,
t he nechani cal properties of the sheet are deteriorated. 20 AQefinic
El ast omer (B3),Fxaypksq0 é'ﬂ%sglf%yéfﬂﬁ% ebastoper ( B3 ) are a copol yner
of an ol efini ¢ nmononer %ndlat easty one Hononer - sel ected from the gr oup
consi sting of (net i i S - i . .S, a
PR S B S e T R AR i ng

t her nopl astic el as erern 1ts-ri segne

ol yet hyl ene j S . i S .

gt hzl en)é- pr op%seoggb%%%%ear/Iogpgta%@gﬁ#gng@%?%gy eﬁrg-lg}?(ragr)lcgrah?gf%glglﬂbber) ,
an et hyl ene- a5 N £ ; r llene =PR) ,

an 21! ene Sl S ea664 £ RRRSLY B b LBRER! ARY | FIop iRl o FER)
rubber (EBDM yrefiCmdy 1 Q%é'dlag_smb)%aw er Rhmebymtiagt 16h OYeRne! S-type
or higher 5 cis-type pol ybutadiene), polyisoprene, a“butadiene

acryloni tri| e @aRO- BB £1éds AL ENGr/HRARE tGPRRI Y PES in 85 Gbolitand the

li ke. Anpbng the above olefinic el astoners, the copolymer of the olefinic
mononer and tfm)/(ombhm;aw%wme@ﬂ@ﬂ @odBlt! 186/ he eepebymer of ol efin
non

and the vinylester-series 1 oner (particularly, the copolyner of the

ol efinic monomer apdohhend RBldkpaLhY |d tieNBERBANCcaSE Reeheiied Exanpl es of
the ol efinic nononer are a C2_1o olefin such as ethyl ene, propyl ene,

but ene, hexengropegtese, ansrdreerkd kontonebertall dutbeCliketoAvimar (Rakti cul arly
ethylene) . Exanples of 15 the acrylic nononer are (neth)acrylic acid, a

d _lo al kyl esdngioneht§ N haC Byyieniacirds $hC{BE)S igehbylt Bmed @ertylkat e,
ethyl (meth)acrylate, butyl (nmeth)acrylate, 2-ethylhexyl (neth)acrylate and
the |i ke, predmst abtyndel of albdutl 5esd @0 wt. ¢ inephriiacradliycpeefiatrableh as
ethyl ( neth ) acrylate and the like . 20 Exanples of the vinylester-series
nononer are al i phaffhe meiltyingdexe(MIgushths stynmghiacesan € Bl ) whenlmedrtegdi onat e
and the like . Specifically, it may be preferred to use an ethyl ene-et hyl
acryl at e copatymetemmirtatuerreo® i200FC andt vt th @opohd o 49Md St.bekgf keanand it
may be particularly preferred to use ethylene-Cl_4
be selected from the range of about 3 to 30 g/10 min., preferably
15 about 5 to 25 g/10 min., and more preferably about 10 to 20
g/10 min.. In the electroconductive layer, the fluidity of the
resin is decreased or lowered by blending a conductant.
Therefore, it is preferred that MI of the styrenic resin (B1l)
is higher than MI of a styrenic resin constituting a base layer
20 in order to narrow the gap between the fluidity of the
electroconductive layer and that of the base layer. The
fluidity of the styrenic resin may be adjusted by controlling
a molecular weight thereof and/or by adding a lubricant.
A weight average molecular weight of the styrenic resin
25 (Bl) (in the graft copolymer, the styrenic resin structuring

a matrix) is about 10,000 to 500,000, preferably about 50,000

to 300,000, more preferably about 100,000 to 250,000.



- 25 alkyl ester of (meth)acrylic acid such as ethyl ene-ethyl acrylate
copolyner. The ratio (weight ratio) of the olefinic nononer to the - 16
acrylic nononer and/or the vinylester-series nononer is about 97/3 to

50/ 50, preferably about 95/5 to 60/40, and nore preferably about 90/10 to
60/ 40. The nol ecul ar structure of each of the above elastoners 5 (B3) is
not limted and may be a randon1copolyn%?,'dibIock copol yner, triblock
copol ymer, an asterisk block copolynmer, a multiblock copolynmer, a graft

copol yner or the Iikgs .Qﬁﬁg stoners ( B3 ) may be used alone or in
conbi nati on thereoF . ?% e(ﬁg e of the elastoner ( B3 ) relative to 100

parts by weight of Irthgssgafsgoﬂgmg%gssa&% %%ri)oﬁ}lc?«%gtn ééﬂ éﬂtfﬂ%i@ﬁrts by

wei ght, preferably about parts by wei nore preferably

aboutt 30 10 RS, BulEl oltue hing NG A I Gerl NaBORET I AMIGE (e

conmponent ( ) 1s less an 30 parts anical” properties

such as fol di fgyRdus aaH& ﬁﬂgeiémﬁcbo%&éi"?ta%ng%eﬁleo&%ﬁﬁﬁi:ﬁé‘tc%‘i‘bo@ the

ot her hand, i'n the case where the proportion o e conmponent (B3) is nore

than 100 par tis)uk, WRkEN! , tHdte atbSREES | RirvehY 18hailB SHYEERbSN MR, S
deteriorated, and the external appearance of the Sheet is 20 adversely

affected. Thes endfRY PSwastdadal thd NAxkeatd fAPas| tHPRohBUctdntIqER3sary an
antistatic agent (a surfactant having a wei ght average nol ecul ar wei ght of

3,000 or | essamdiie thesd EoRIDtAEt3TC e AcdtehEsRAMLivE EQHERPDIAGRNT, a
stabilizer (such as 25 an antioxidant, an ultraviolet rays absorbent and a

t her nost abi | | zeprefardbBpaisedt, arg@nbbodd coidulltasks NhrABeNbsed d1Wakli cant, a
filler, an antifoam ng agent, a coatability - 17 inproving agent, a

t hi ckner and diein ickmbidabitg tthereébpye additives, it is preferred to use
about 0.01 to 10 parts by weight, preferably about 0.05 to 10 parts by

wei ght an® nore prgkaenpldsy ofibthe eledbrbcomdyrarive tyrivel phack afindivde

| ubricant 5 (e. g. waxes or a C8 24 higher aliphatic ester or am de, etc.)
wi th respect a furd@cpabiackly avchgmebfblidvk, saygenitdacksi an (addtyleneThe use
of the lubricant enables to not only control the fluidity of the resin
conposi ti on Butack.sm awxhbback and bhe dhke. ofAmbugrthesea eflketresondwdipyesi ti on.
10 The nelt index (MB) of the resin conposition (B) at a tenperature of
200C and wi t lrarbopagellastks4 GNoyefiprred ¢dajfbon bhlackbrag a OBP qid algsqyptdom n. ,
preferably about 0.3 to 5 g/10 mn. and nore preferably about 0.5 to 3 g/10
mn.. [El ect rdfcabrifclf@rl ﬂOSﬁﬁéﬁ}F15f¢ﬁéb£héb@u%#1 ffe 290eleI00gnvent i on
may be a | am nat ed sheet_ conprising the el ectroconductive |ayer to/on at

| east onddsi fbPrafeneed piparles §hareqt are the fpenace ddack. [kahcohehe t he

el ectroconductjve | ayer to both sides of the _base I%%er, al t hough t he

| ami nat ed Shéé][acgzr%rﬁi?%%theaI?ﬁq%l?%vglr{%%xcellent elctroconductivity,

wherein the furnace black is particularly preferred. Further,
an electroconductive composite carbon black prepared by
combining the electroconductive carbon blacks may be used. An
20 average specific surface area of the electroconductive carbon
black is about 20 to 300 mz/g, preferably about 20 to 100 mz/g
(for example, 20 to 80 mz/g) , and more preferably about 30 to
80 m°/g (particularly, about 30 to 50 m2/g).
There may be used commercially available
25 electroconductive carbon blacks such as "#3050B, “"#3150B",
"#3750B" and "#3950B" manufactured by Mitsubishi Chemical

Corporation (JP), "VULCAN XC72", “"VULCAN P", "BLACK PEARLS



~ 20 el ectroconductive layer to only one side of the base layer is

sufficiently used on sone occasions. In the electroconductive resin sheet,
the ratio of the MAto the MB (MA/MB) is about 0.1 to 10 (for exanpl e,
about 0. 2to 8 ) , preferably about 0 . 5to 5 ( for exanple, about 1 to

25 5) and nore preferably about 1.5 to 5 (particularly, about 2 to 4 ) . If
the ratio MAMB is too |large, the efettroconductive | ayer is not forned
uniformy and, as a result, an irregularity - 18 occurs on the surface

Of (Lo Sheet so @ bhe Uaiblok: piirifh 8602 GniPa LR BCABE S0 1

sheet, the thickness o ase | ayer becones Targe n bo parts of

the sheet, and,GheehcaGRNIYEIS KLt ig3c001 SHER A BaflifaAUYBRYGI Nl eCt od.

5 On the other Bis to . the I ckness the base

| ayer becomesy syl Rboyd ReihiakdekBAS @) BEashREL seeThe

el ectroconductive r as a surface 'specific resistivity of about 1

X 1011 S2/~ or lesgn( ; Fy t 1 /[ ~) .,
pr ef erabl y about 1§>I<1 %g%rf'%@?&%(r%% (1)%128%0? EH? én%rgded&gr%g%eg% y about 1 x

10z to 1 3% 106234 ilouTat14B¢ thidUs ot r846Eat&Nvel dhr¥lof B 1&g NduUCt dad 1y -
Thi ckness of e el ectroconductive resin sheet is about 0.01 to 5 mMm

preferably abguiiai@d%ot end FHBioTBECLIS figirablhy AbOU @13 ,tand dEAnENI ckness
of the base layer is about 10 to 15 5, 000 Vim preferably about 50 to 1,

000 Vim nor epprefangbliye tisalt hbevép, HHe awebhgd HakRIs 8iz€ach of the
el ectroconductive layers is about 1 to 500 ~,m preferably about 5 to 100

~.m nore prefpiRRYyafesit 10nhoteQ pmM pld¥eddbigkassst nat k8 Pho tdie base
| ayer/the each ‘el ectroconductive |ayers 1s about 30/1 to 1/1, 20 preferably
about 20/ 1 t card horgopefitirabey addoutalowo 86/dm t(@at@idularly, about 40
10 to 60 nm).
The amount of the conductant (B2) relative to 100 parts
by weight of the styrenic resin (Bl) is about 5 to 50 parts
by weight, preferably about 10 to 40 parts by weight (for example,
about 20 to 40 parts by weight), and more preferably about 25
15 +to 40 parts by weight (particularly about 30 to 40 parts by
weight). When the amount of the conductant is too small, the
electroconductivity of the sheet is not enough. On the other
hand, when the amount of the conductant is too large, the
mechanical properties of the sheet are deteriorated.
20 Olefinic Elastomer (B3)
Examples of the olefinic elastomer (B3) are a copolymer
of an olefinic monomer and at least one monomer selected from
the group consisting of (meth)acrylic monomers and
vinylester-series monomers, a thermoplastic elastomer
25 (elastomer wherein its rigid segment comprising polyethylene
or polypropylene and its soft segment comprising an

ethylene-propylene rubber or an ethylene-propylene-diene



" The el ectroconductive resin sheet, for exanple, can be produced by m xing
conponents of each layer to prepare a resin conposition, and then form ng
.or molding the conposition into 25 a sheet formby a conventional nethod.

The resin conposition may be a m xture of powders of conponents or nay be
prepared by kneadi ng conponents . It is possible to enploy a conventi onal

- 19 nmethod for kneading and, for exanpPe; the conponents are dry-bl ended
using a Henschel mxer or a ribbon m xer and then the mxture is fed to a

mxer, o Knedlem] i SHSRRar-BLoh It T ER o R Do PR ARG,

Th [ iti be /i he f f |lets. M . 1h d f
MxTng each CORBIAEAE THLiHe (EABA: Atf <hedn BEMETord - PUEARCLITE exampl e)
inth j .

o1 (- knoaded SHAITERcbeE RS BEbKE Y Aaeng R BEOMT e Png o
Styrent o 1 esididaeleks B0ALEONIE Aot BRe ) (1SRRG DLiSpdCH: YidheR Pe! |

of an el astoner orm ng or shaping’into a sheet form

circuar o o) ehB Eog o iere]; SetBekrofe:  alinel 20"y @ ©

circular die) net { : met hods by a
tenter manneracd 1ol er i Ipo13fet N ARl LBUTRIESE - i TR NESSo1yae:, r esi n

sheet may be stretched (via“uniaxial stretching, biaxial stretching) or may

be nonstretchogs, 1Thga "a”d _ﬁ!i}'é@._eehmHﬁ%l R BhERALAdrYiS Wagebndss Olthal ned
sheets each to a heat |lamnation nethod, a dry 20 | am nation nethod, etc.,

but it is predsiARmBridE BiLHBE L Hikembnet SitEehe RieBh FAGX I EShHbmR T esin
conpositions constituting each layer with use of a general-purpose die

equi pped W t hadl wle@dad! 10K c8poByniBY bif- 8B& fiplaflddiiee (viaglest &t seriethe
coextrusi on nethod enables to obtain a thin surface |layer and to mass 25
produce tilve shweimer! (paxiciddlalryy, | thd kepbayheriofothevilefdniamamiesi ve i s
not essentially required. [Postformed Article] - 20 The sheet thus
obt ai ned can del phet {me tierhdry,l itomorxee) @reaprefemed.onal t her nof or m ng
met hod such as a blowi ng, a vacuumform ng, a folding process, a
conpressed-air for Exagples it tied1eplini ¢ atomomgr arehatCplpbtefim muah, etc.
and the |like. The sheet 5 may be foaned when so required. Exanples of
post f ormed aras ¢tbylene, qowpailere s Hulenteoexenent afhens andr thediidiene,
trays, enbossed tapes, nmmgazines and the |ike.
preferably a C,_, olefin (particularly ethylene). Examples of
15 the acrylic monomer are (meth)acrylic acid, a C;_;q alkyl ester
of (meth)acrylic acid such as methyl (meth)acrylate, ethyl
(meth)acrylate, butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate and the like, preferably C,_, alkyl ester of
(meth)acrylic acid such as ethyl (meth)acrylate and the like.
20 Examples of the vinylester-series monomer are aliphatic
vinylester such as vinyl acetate, vinyl propionate and the like.
Specifically, it may be preferred to use an ethylene-ethyl
acrylate copolymer, ethylene-vinyl acetate copolymer and the
like, and it may be particularly preferred to use ethylene-C;_4
25 alkyl ester of (meth)acrylic acid such as ethylene-ethyl
acrylate copolymer.

The ratio (weight ratio) of the olefinic monomer to the



" The surface of the sheet or the postforned article nmay be subjected to a
surface treatnent (e.g. discharge treatnent 10 using corona discharge, glow
. discharge, etc., acid treatnment, flanme treatnent and the |ike). For the
purpose of inparting antistatic properties, the surface of the sheet or the
postforned article may be subjected to el ectroconductive treatnent or an
antistatic treatment ( a . g . by apptylhg thereon 15 or mixing therewth
an antistatic agent, an el ectroconductiveness inparting agent such as netal
oxide, etc.)._lnstead an_electroconductiye coatin [ an_anti pc |ayer
(e.g. a coat i 3t \ivilf: H“da{lr?m&re%l#}oogoﬁ uct %e?%?f%r%;}%ﬁce%" go}" r?gdl ‘J’o%{)ﬁgﬂ'{é surface
of the sheet th or icle 20,5 t he he present
invention is ée){{(?efc eﬁgﬁll;gn é’%&?‘éﬂ’g %P&%J?(%g&asﬁ%\?é r %gdiq{? ormability

and nechani C?Flre%reg‘ggigigt%)ut tglaglﬁhgthd' ouseful for formng a carrier

article having a concaved areéa’or recesses for containing a sem conductor

or an el ectronic C@H?%ibﬁ@culgfréér%]%ltﬂ{réyof?@aéf?@tﬂé aBvE! St RRkbEs
conponent using the €. g. an electroni c conponéent carrying tray (an

i nj ecti ongnol s A r tra ) azd; carrier
ta%e (an gnbo@%%daga¥05?t%@gggréggﬁg%g%ee%c¥?n§%ﬁ(% giklse]%g%gﬁgﬁthe

above- descri hed, AORLEOT MR 13cki EbES1ymMéGCORM ! Agrd:d il81BER SERoliy¥eNt i on, i t

is possible toobfain an el ectroconductive resin sheet excellent 1n not

only 5 fornabj 'rﬂ&lxiamécﬁ%&gdi%eﬁpp&agﬁﬁeceyélﬁe&oo@feﬁaniﬂac!. properties
such as inpact resistance, strength and the TikKe. The el ectroconductive

resin sheet is supphessedadtomdd PB3 FRap HellisQNEESnObr QL &hitsindftdofil acks in
postform ng step as well as occurrences of burrs and shavings in cutting
and punchi ng @fxrsbeps. Therefore, the el ectroconductive resin sheet is
suitable for use as a container or a packaging material for containing or
carrying iphe sem coOREUEIRS of efIRE bl a8t SmexO PO Nefdl adAttet e 1oDKgartkb b XAMPLES
The present invention will be described in detail based on exanpl es;
however, the weigamt b rthes sbptenidiresdin bjBit)hes ety 88 to The pattsodyof the
eval uation of evaluation itens and

weight, preferably about 30 to 60 parts by weight, and more

preferably about 30 to 40 parts by weight. In the case where

the proportion of the component (B3) is less than 30 parts by
15 weight, mechanical properties such as folding endurance and

impact resistance are deteriorated. On the other hand, in the

case where the proportion of the component (B3) is more than

100 parts by weight, the dispersibility of the styrenic resin

is deteriorated, and the external appearance of the sheet is
20 adversely affected.

There may be added to the resin composition (B) if
necessary an antistatic agent (a surfactant having a weight
average molecular weight of 3,000 or less, etc.), a coloring
agent, a dispersant, a release agent, a stabilizer (such as

25 an antioxidant, an ultraviolet rays absorbent and a
thermostabilizer), a flame retardant, an antiblocking agent,

a lubricant, a filler, an antifoaming agent, a coatability



- conponents used in the exanples are as follows. 20 [Melt Index] The M of
strand cut pellets was neasured by using "Melt Indexer L244" (Manufactured
_ by Takara Kogyo Kabushi ki Kaisha) . A load of 49N ( 5 kgf ) was applied to
the pellets at a tenperature of 200C, and then the weight of the resin

di scharged froma 25 nozzle having an inner dianmeter of 2 nmin a
predeterm ned period of tinme was neasur¥d.- Then) the neasured val ue was
converted into the weight of the resin discharged in 10 m nutes to detect

o0 o Y SR SRS SERRLG BB AP, AR o
the obtained s e were 5 conducted using a_." ob sper,ourface
Resistivity _1V?ﬂaﬁﬁf§€t8F8 eﬁﬁm*ﬁ¥$HSFs mﬁhE&1iaﬁ°C§fﬁ@F |8¥) and a
(19, SLeCLT Al SIS LS 10K 09 e T BURAE o ol and 20
esistivity. NELPhrRLY eRaiEancss o Eapefts tabefalty B Euf PR Bntossi ng
brocess 182 [ELIET B0 Bchand i coneies ol hercieas ey o the
operation was,i@peAled:: A09obNE Y BF keRbnPRE Bld SPFrif EOUN qB1) .
The use of the lubricant enables to not only control the fluidity
of the resin composition but also inhibit occurrence of burrs
in the resin composition.
10 The melt index (MIB) of the resin composition (B) at a
temperature of 200°C and with a load of 49N (5.0 kgf) is about
0.1 to 10 g/10 min., preferably about 0.3 to 5 g/10 min. and
more preferably about 0.5 to 3 g/10 min..
[Electroconductive Resin Sheet]
15 The sheet of the present invention may be a laminated
sheet comprising the electroconductive layer to/on at least
one side of a base layer. Usually, it is preferred to laminate
the electroconductive layer to both sides of the base layer,
although the laminated sheet prepared by laminating the
20 electroconductive layer to only one side of the base layer is
sufficiently used on some occasions.
In the electroconductive resin sheet, the ratio of the
MIA to the MIB (MIA/MIB) is about 0.1 to 10 (for example, about
0.2 to 8), preferably about 0.5 to 5 (for example, about 1 to
25 5) and more preferably about 1.5 to 5 (particularly, about 2

to4). If theratioMIA/MIB is too large, the electroconductive

layer is not formed uniformly and, as a result, an irregularity



“until a crack occurred. [Du Pont Inpact Strength] The inpact strength of
the sheet was neasured at 500 g of a scale weight and 1.27 cm (1/2 inch) of
. punch diameter 20 according to JIS K 7211. [Frequency in Cccurrence of
Burrs] 100 holes were selected arbitrarily anong those nade at a fl ange
portion, and the nunber of burrs each having a width of 100 ~.mor nore was
counted by observing with a 25 m croscob®. -[ Ext ernal Appearance of the
Sheet] The external appearance of the sheet surface was observed - 23

the Sheet 1 TS A e HteER.or Fae Bl b AelBer b mipb et °
ununlforn1ty,8; %I08§O£Q%f%&&bge Q%;teﬁ tallth q%ﬁ%ﬁr%gﬁbo gﬁ%?e sheet

has thi ckness variance breviation C

b O BB ., PR LV L

(" Toyo Styro'ell_elQ:{Q'oconductlv1t1es of such parts are adversely affected.

5 On the other hand, the MIA/MIB is too small, the thickness of
the base layer becomes smaller in both side parts of the sheet.

The electroconductive resin sheet has a surface specific
resistivity of about 1 x 1011 Q/0L] or less (for example, about
1 x 10° to 1 x 10" Q/0), preferably about 1 x 10' to 1 x 10°

10 Q/0, more preferably about 1 x 10° to 1 x 10° Q/[J, and thus
is excellent in electroconductivity.

Thickness of the electroconductive resin sheet is about
0.01 to 5 mm, preferably about 0.05 to 3 mm, more preferably
about 0.1 to 1 mm. Thickness of the base layer is about 10 to

15 5,000 um, preferably about 50 to 1,000 um, more preferably about
100 to 500 um. Thickness of each of the electroconductive
layers is about 1 to 500 um, preferably about 5 to 100 pm, more
preferably about 10 to 50 um. The thickness ratio of the base
layer/the each electroconductive layers is about 30/1 to 1/1,

20 preferably about 20/1 to 5/1, more preferably about 15/1 to
10/1.

The electroconductive resin sheet, for example, can be
produced by mixing components of each layer to prepare a resin
composition, and then forming or molding the composition into

25 a sheet form by a conventional method. The resin composition

may be a mixture of powders of components or may be prepared

by kneading components. It is possible toemployaconventional



" 10 manufactured by Toyo Styrene Co., Ltd., M=17 g/10 min.). CB: carbon

bl ack ("#3030B" nmanufactured by M tsubishi Chem cal Corporation). EEA-1:

. ethyl ene-ethyl acryl ate copol yner ("NUC 6170" nmanufactured by N ppon Unicar
Co., Ltd.). 15 EEA-2: ethyl ene-ethylacryl ate copol yner ("DPDJ9169"

manuf actured by N ppon Unicar Co., Ltd.). SBS: styrene-butadi ene bl ock
copol ymer (" Tufprene 126" manufactured by Asahi Kasei Corporation). SEBS:
styrene- et hyI ene- but yl ene copol yrrer ("Tuftec 20 H1051" manufactured by

et acturca BERDRo G s =bf dof el Yo el BT AYe (- kem
SL- 800, L 4
Co_rrpﬁr at ?egu ﬁpﬁlggdgg 1@8@% nt%ﬁ%ovmégl%rﬁg%?%% cfl%t 8par f?nby
QE' "o l‘iooipi‘?feb"‘ A A Fed o atpy ﬁﬁﬁ@*ﬁ“‘%ﬁﬁ%f Hao st e, and
%xf Pﬁg‘ért Pﬁ‘?‘fjﬁgaﬁala Fi k! Sl AfELe: §r§‘|e‘§‘fgad% %&%ﬁgﬁé 8t 71 ng

5 SBS
of tSEESStsrgndOI?FLEEF”E?&\Aere reATeahaig;e ﬁ%ﬁ%&%ﬁ%@ﬁ?‘ﬂ%b‘@g bt
obtai n an e el LEOBEH! HoIT8L8. CHBRABILL OncATHLL of BB BT

(equi pped wit ree di es éach having two passages) was use
fol I owi ng pr Q?d?r&r%nent in the kneading step is not limited and for example,

in the case of the electroconductive layer, all components may
be melt-kneaded simultaneously, or a pellet obtained by

10 melt-kneading a styrenic resin (Bl) and a conductant (B2) may
be blended with a pellet of an elastomer (B3).

The method for forming or shaping into a sheet form
includes extrusion methods such as a die (e.g., flat die,
T-shaped die, circular die) method and an inflation method,

15 stretch methods by a tenter manner, a tube manner, an inflation
manner, and others. The resin sheet may be stretched (via
uniaxial stretching, biaxial stretching) or may be non-
stretched. The resin sheet may be prepared by subjecting
obtained sheets each to a heat lamination method, a dry

20 lamination method, etc., but it is preferable to prepare the
resin sheet by a coextrusion of resin compositions constituting
each layer with use of a general-purpose die equipped with a
feed block or amulti-manifold die, and others. The coextrusion
method enables to obtain a thin surface layer and to mass-

25 produce the sheet. Incidentally, in the lamination method, an
adhesive is not essentially required.

[Postformed Articlel]



" 10 100 parts by weight of H PS and 2 parts by weight of black master batch
(TSMD1184 BLACK FD manufactured by Toyo Ink Mg. Co . , Ltd. ) constituting
the base layer was fed to a uniaxial extruder ( inside dianmeter of 65 nm
L/D =32 ) at a cylindrical tenperature of 210C, and the el ectroconductive
resin 15 conposition was fed to another uniaxial extruder (inside dianeter
of 50 mm L/D = 28) at a cylindrical tedperature of 210C. Then, the

el ectroconductive | ayer was converged on each side of the base |layer to

| am nat e both si de,fhé)f Qgtgﬁ%%g:lt%ﬁ%@?ﬂ%etﬁ% @fgﬁﬁ‘éﬁggﬁsﬁae%ﬁﬂ%%di e- cast

nmet hod at a die terrpef‘ﬂall%ure 00 in trusion.

The Sheel; Shape R 0ok Bl RSP Ll et oY

obtain a | amnate ness o NI ckness
L 260° nf 20 THHLI TR AREE LUt Rot AEFBOMEI A P EheT O

ol di g and Thorr SH1PH MY ERLEL Ot A Dl BRPERRY | BBERbap posure
21 ange Hor f L e g Fe g A e b e A ¥ of ‘&
vertical |enghfa gbnidif@hs Fop! #bba ofcokallHbABtkdk RRLEIAL, StiByd,0 obtain a

carrier tape. The flange portion having a w nm was provided 5 with

perforations diRiseehetagtd ehagasind@ U0 thedippeter of 1. 5 nmat a
constant interval wherein a distance froma center of a perforation to a

center of a nei ghberé NEirFACEOFALIHA sWBSt brihe | PéRIAGHMBADEE RS AG
concavity portions were set at 5 mm Evaluation results of the |am nated

sheet and t here£atbijtted) tbapaurtice THewbmémt [8h4e dischalgbl €rehtment

- Exanpl esConpar ati ve exanpl es1234123456Base

Layer H P$011Q{:0Q1O6AHA1 804 EXBhiHe] 09180 df pahasgdlyetc., acid treatment,

wei ght)HI PS-2--------- 100Base Layer MA

(g/10mn.) 3. Hahid. tBediSueh}: 48d1thel 3. ikeTH PSrlthe -purpose0bt Pespkt3 18696979796
96960- El ectroconducti veCB27273131212131314040Layer EEA- 135- 40- 5---10020( part
s by wei ght) EbBA:i2+t35i85propert$BS; - the -stfacSEHS the shed0- oEl 8wt r oconduct i ve
Layer Ms (g/10

m n.)0.911. 4T LHOMEQR . HX 2. RAY AV IBBj48teQ. 1B efpc8To8dn@ICHIYVE5285Sur f ace
Specific Resistivity (right)

( S2/ O) - 5x 105FCEGA DL D HEXAN 3% 18640 6§63 DEH (S 6%-1 Y nElydag Spwgietnc
Resistivity (center)

( S2/ 0) - 1230551 Mixing 4Pherssvitno 8 xaWEHEREE 6 x 29T 1K1 GSur f ace Specific
Resistivity (left) ) . . i

( S2/ ~) 2x 1054 CHFSEX 268K LGS 8 x ML HES 29689 ,EMBU RE0HELFHi M- %endur ance
(nunber of
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etc.). Instead, an electroconductive coating or an antistatic
layer (e.g. a coating with an electroconductive ink) may be
formed on the surface of the sheet or the postformed article.
20 Since the sheet of the present invention is excellent in
antistatic properties as well as in formability and mechanical
properties, the sheet is useful for forming a carrier article
having a concaved area or recesses for containing a
semiconductor or an electronic component, particularly an IC
25 or an electronic component using the IC [e.g. an electronic
component carrying tray (an injection molded tray, a vacuum

forming tray, etc.), a magazine, a carrier tape (an embossed



" times of operation)]2p>20>20>2001>20>20>20>20i npact

strengt h(kg~cm 1l . 410. 6139. 61. 21. 1>20>20>20>20Burrs Qccurrence

. Frequency24338575801212Ext er nal of Appearancellll11TITITTITT N - 27 From
the results of Table 1, it is apparent that the sanples of the Exanples are
excellent in electroconductivity, high in strength and suppressed in

occurrence of burrs . In turn, the safp?ks-of Conparative Exanples 1 and 2
are lowin strength 5 because t he ratio of ethyl ene-ethyl acrylate resinis
smal | . The sanples_o ive s 3_and are. i ve strength
owing to blen eSf bd?Bﬁ éSPm?ﬁﬁ Boq%é%FFgﬁb &%f burrs
are increased, P tic IarI in Cbnparatlve Exanpl e 3, the externa

appear ance ofPISH& G taﬁR}d¥?sadversely af fected, gloss ununiformty and
striped patterns a sent ( erated). as as_faor t|on of ge
occurs in a part o?g?ékﬁé %ﬁ? ?ﬁé%g%r&Pv9%£¥3aﬂn&lel§ po%ﬁﬁ? Ex£8r nal

appearance of sgﬁeetec%rgggne HREY oA AG e85 WRLl1 8% Ah0RS: gDl form Ly
and stri ped p erns are presen generare } ecause t rati o of

et hyl ene 8t NYo gl 3Le 46510 Lin Poubalatscl W OTIACAREXEAEAITPI © 6. 1 13
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- 28 Wiat isc alne . ectroconducti vé resin sheet conprising a
base |ayer angafrgh8&s ACRDELGEL YRa!l diiksl Oh t@Brhiey R3ep 4QVRA1 Wherein

the base |ayer conprises a resin conposition (A) 5 conposed of a styrenic

resin, and thg eegiracanduet th:?rsi ANA! sSEAMRIJsSEA Sut Gl aﬁ@(rjwﬁﬁntlhgn (B)
conposed of 5to 50 parts by weight of a conductant (B 30 to 100

parts byioei ditepef, ahetlefbirai Ctigd ale@ARbCOBRRICH e rbY En tshed0 jpart s by
wei ght of a styrenic resin (Bl ) , and wherein a ratio of a nelt index 10

(M A) of the sigranileorPeaidd a8 4A¢onElidlervert & padRigingnéexexMiBEoef the
resin conposition (B) is 0.1 to 10.
containing or carrying the semiconductor, electronic component

and the like.

15 EXAMPLES
The present invention will be described in detail based
on examples; however, the invention is not limited by the
examples. The method of the evaluation of evaluation items and
components used in the examples are as follows.
20 [Melt Index]
The MI of strand cut pellets was measured by using "Melt
Indexer L244" (Manufactured by Takara Kogyo Kabushiki Kaisha).
A load of 49N (5 kgf) was applied to the pellets at a temperature
of 200°C, and then the weight of the resin discharged from a
25 nozzle having an inner diameter of 2 mm in a predetermined period
of time was measured. Then, the measured value was converted

into the weight of the resin discharged in 10 minutes to detect



" 2. A sheet according to Caim1l, wherein the olefinic elastoner (B3) is at

| east one nenber selected from a copolyner of an ol efinic nononer and at

| east one 15 pol yneri zabl e nononer selected fromthe group consisting of a
(meth)acrylic nononer and a vinylester-series nononer, a thernoplastic

el astoner, an ethyl ene-a-olefin-series copolyner, an

et hyl ene- a- ol efi n-di ene copol yner) ard 2® -a di ene-series rubber. 3. A sheet
according to Claim1l, wherein the olefinic elastomer (B3) conprises a

copol yner oft%% ﬂkeééfﬁé:nnnoner and at | east one pol ynerizabl e nononer

sel ected fronmithe group consisting of a (nmeth)acrylic nononer and a

i nyl ester- i 4. . di to daimil, wh inth
o of i c.el ast omer (TR sBer S SRIBLIPEERT & "0 Gy (et acryl ate -
29 I . 5. ?HQ ' i . ' ' f th
oleffgﬁg ﬁgﬁgner r%@% |vg(Ie ggf eg%§§§%§¥| gﬁ] ﬁ%ﬂ%ﬂg?ﬂﬁﬂgg%%ég%g?rgic é
el ast omer (Borit3af Yakt! AndOf S s1a8 pdr 58! AE SHidiRda! Qarfd¥ Wede VhETEI N

the styreni
5 conducted by using a "Rolester Surface Resistivity Meter”

(manufactured by Mitsubishi Chemical Corporation) and a ring
electrode with an inner circle having an outer diameter of 6
mm and an outer circle having an inner diameter of 11 mm, and
a logarithmic mean value of the measured values was taken as
10 the surface specific resistivity.
[Folding Endurancel
A carrier tape subjected to an embossing process was
folded by 180° by hand with convexes of the emboss being at the
outer lateral side and then restored. The bendingandrestoring
15 operation was repeated, and the number of operations was counted
until a crack occurred.
[Du Pont Impact Strength]
The impact strength of the sheet was measured at 500 g
of a scale weight and 1.27 cm (1/2 inch) of punch diameter
20 according to JIS K 7211.
[Frequency in Occurrence of Burrs]
100 holes were selected arbitrarily among those made
at a flange portion, and the number of burrs each having a
width of 100 um or more was counted by observing with a
25 microscope.
[External Appearance of the Sheet]

The external appearance of the sheet surface was observed



“resin ( Bl ) conprises 3 to 40 weight ~ of a rubber |ike polyner. 7. A
sheet according to Claiml, wherein the styrenic resin (Bl) conprises a

. graft copol ynmer obtainable by polynerizing at | east an aronmatic vinyl
nononer in the presence 10 of a rubber |ike polymer. 8. A sheet according
to Caim1, wherein the styrenic resin (Bl) conprises a diene-series
rubber. 9. A sheet according to C ainril23wherein the resin conposition (A)
and the styrenic resin (Bl) conprise a 15 rubber-nodified polyner. 10 . A

sheet according tq,Caiml, wherein the conduc t ((B2) has an average
specific surfva%élagllgaa 5192‘{?1[“8%53 Wedf ofl.tg*/:& %?61@9"}“’(13808?%3 %lat‘o Claim1,
wherein the conductan B verage. particle size of 1 nmto 1 Vim
20 12 . A sheet aczz[ér%tlléngszliréagza?ﬁ]%e V‘T%%regi ot nelfgjgrlllduct ant (B2) is at

| east one nenber scﬂe %d%rrf%@et&epg‘%%ﬂgeﬁﬁgiiﬁfoﬁﬁtlﬁl@%ﬁfﬁoﬁiﬁ ack, a

channel bl ack, a gas'gllth C an ace ene an arc t chen

bl ack. 13 . Abfs%gi%ésaﬁﬁgrkgél%%eaog\%ﬁéefeﬂsl, wherei n the conductant 25 (B2)

conprises a furmace black. ‘according to daim1l1, wherein the

conductanty (B2) conpylSfig, AUrehes!EAMIURELY oh £ TRIBKREAS K DA . an

[Abbreviation and Details of Each Component]
HIPS-1: high-impact polystyrene ("Toyo Styrol E640"
manufactured by Toyo Styrene Co., Ltd., MI=3.1 g/10 min.).
HIPS-2: high-impact polystyrene ("Toyo Styrol H610"
10 manufactured by Toyo Styrene Co., Ltd., MI=17 g/10 min.).
CB: carbon black ("#3030B" manufactured by Mitsubishi
Chemical Corporation).
EEA-1: ethylene-ethylacrylate copolymer ("NUC-6170"
manufactured by Nippon Unicar Co., Ltd.).
15 EEA-2: ethylene-ethylacrylate copolymer ("DPDJ9169"
manufactured by Nippon Unicar Co., Ltd.).
SBS: styrene-butadiene block copolymer ("Tufprene 126"
manufactured by Asahi Kasei Corporation).
SEBS: styrene-ethylene-butylene copolymer ("Tuftec
20 H1051" manufactured by Asahi Kasei Corporation).
Stabilizer: antioxidant ("Irganox 1010” manufactured by
Ciba Geigy Co., Ltd.)
Lubricant: stearyl stearate ("Rikemal SL-800,
manufactured by Riken Vitamin Co., Ltd.).
25 Examples 1 to 4 and Comparative Examples 1 to 6
HIPS and CB shown in Table 1, and 0.1 part by weight of

a stabilizer and 0.1 part by weight of a lubricant relative



- 30 average specific surface area of 20 to 80 n2/g. 15. A sheet according
to daim1l, wherein the resin conposition (B) conprises 0.01 to 10 parts by
. weight of a lubricant relative to 100 parts by weight of the styrenic resin
5 (Bl). 16. A sheet according to Caim1l, which has a surface specific
resistivity of 1 x 1011 S2/0 or less. 17. A sheet according to Caim1l,
wherein the el ectroconductive layer is 3brmed on both sides of the base 10
| ayer. 18. A reS| n sheet corrprl sing a base | ayer and el ectroconductive
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concaved aregddin’ 86RSSEStiloqr containing or carrying an eI ectrom c
conponent or parts. . A nmethod for producing a shaped article) which

conpri ses ther nof Of N0 1B 159881 ex Bidedd (eRuibPdd vl thNkAréd Pidy Eaehe having
a concaved area or recesses.
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was provided with a flange portion having a width of 4 mm and
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5 with perforations (sprocket hole) each having a diameter of
1.5 mm at a constant interval wherein a distance from a center
of a perforation to a center of a neighboring perforation was
4 mm. Intervals between the concavity portions were set at 5
mm. Evaluation results of the laminated sheet and the carrier

10 tape were shown in Table 1.
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ununiformity and striped patterns are present (or are
15 generated) because the ratio of ethylene-ethyl acrylate resin
is too large. In Comparative Example 6, it is difficult to
conduct an extrusion forming because the ratio of
ethylene-ethyl acrylate resin is small and MI ratio is large.
Further, with respect to the external appearance of the sheet,
20 the thickness variance is too much and electroconductivity of

the sheet surface is not uniform.
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by weight of a conductant (B2) and 30 to 100 parts by weight
of an olefinic elastomer (B3) relative to 100 parts by weight
of a styrenic resin (Bl), and wherein a ratio of a melt index
10 (MIA) of the resin composition (A) relative to a melt index
(MIB) of the resin composition (B) is 0.1 to 10.
2. A sheet according to Claim 1, wherein the olefinic
elastomer (B3) is at least one member selected from:
a copolymer of an olefinic monomer and at least one
15 polymerizable monomer selected from the group consisting of
a (meth)acrylic monomer and a vinylester-series monomer,
a thermoplastic elastomer,
an ethylene-a-olefin-series copolymer,
an ethylene-o-olefin-diene copolymer, and

20 a diene-series rubber.

3. A sheet according to Claim 1, wherein the olefinic
elastomer (B3) comprises a copolymer of an olefinic monomer
and at least one polymerizable monomer selected from the group
consisting of a (meth)acrylic monomer and a vinylester-series

25 monomer.
4. A sheet according to Claim 1, wherein the olefinic

elastomer (B3) comprises an ethylene-C;_jalkyl (meth)acrylate
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& ()-s+-10% ae{ir §B1) comprises a diene-series rubber.
9. A sheet according to Claim 1, wherein the resin
composition (A) and the styrenic resin (Bl) comprise a
15 rubber-modified polymer.
10. A sheet according to Claim 1, wherein the conductant
(B2) has an average specific surface area of 20 to 80 mz/g.
11. A sheet according to Claim 1, wherein the conductant
(B2) has an average particle size of 1 nm to 1 pm.
20 12. A sheet according to Claim 1, wherein the conductant
(B2) is at least one member selected from the group consisting
of a furnace black, a channel black, a gas black, an acetylene
black, an arc black and Ketchen black.
13. A sheet according to Claim 1, wherein the conductant
25 (B2) comprises a furnace black.

14. A sheet according to Claim 1, wherein the conductant

(B2) comprises an electroconductive carbon black having an
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concaved area or recesses for containing or carrying an
electronic component or parts.

21. A method for producing a shaped article, which
comprises thermoforming a sheet recited in Claim 1 into an

article having a concaved area or recesses.



