SPECI FI CATI ON LAM NATED SHEET FOR PACKAGQ NG ELECTRONI C COVPONENT AND MOLDED
BODY THEREOF TECHNI CAL FI ELD 100011The present invention relates to a

| am nat ed sheet of a transparent resin for use in electronic conmponent
packagi ng, and an enbossed carrier tape etc. formed using the | am nated
sheet. BACKGROUND ART [0002]1n general, enbossed carrier tapes for nounting
el ectroni c components such as 1C or LSl on electronic equipnment are nade
fromsheets that are constituted by a thernDpIastlc resin, such as a vinyl
chloride resin, a styrenic re5|ﬂ“5¥ §carbonate resin, and thernoforned
into an enbossed shape. These enbossed carrier tapes need neasures for
preventing electrostatic danmage with respect to the above el ectronic
conponents. For exdhMANADRDtSHRERH@RIPACKAGINGELESTBAESIES constituted
froma resin conposit ceivEIRENT AND MONAYED BODY THERBOF as carbon
black in a thernoplastic resin to achieve a specific surface resistivity of
at nost 1080/sq. have been used. On the other hand, it is advantageous for
enbossed carrier tapes for storing el ectronic conponents which are | ess
likely to be_destroved b el ectrostati c danage, e.g., capacitors, to enable
vi sual inspegﬁggﬁnggLfﬁ% stored el ectronic conponents fromthe outside or
detection of the text described on the conponents. Therefore, transparent
type efhgagsed carrig E)retséxt? %eMo&helﬁeéﬁUQ%&nﬁ A& RESs § o1 BR r8R0MPuse
thernoplastic resins wth relatively good transparency have been used.

[ 0003] Howev efn eldtienit onderrar geckagngriand at embozedcidsetapd @ faroed esitgthponent s or
to increase Ehum %ﬁﬁlng speed, not only the problem of destruction of
conmponent s caueEse y Bl ectrostatic damage, but al so the probl em of poor
nmounting caused by attachment or transfer of components to carrier tapes
because of static has surfaced. Transparent type carrier tapes have al so
been requi r e§ALE BA®Tst at i ¢ properties as antistatic neasures.

[ 0004] As the sheets used in transparent type enbossed carrier tapes, there
are st ?(Jb@'i" C resi Mn ?Q%?JI %mb%éégcpca%er%%%?fo? mggrqmg eﬁekﬂ?&l@compéﬁé%s%ug‘f as@

commonl y used pol ystyrene resin and st yrene- but adi ene bl ock copol ymer

( Pat ent Docuﬁ@thsloleeiectr)mianqhismeetasz Wné@maheeé@h#mnoastﬁw%b)r anodi fied

rcl d oator WORGRENTE: U o Pt U RRR B e Pedm kB "2 ©
required to p®innimai tﬂer&wkb@h&lﬂh&) Dfenbbyssd dabe. prmqsberembasecsamter apedHeadispar ency,
i npact resistance, folding strength and formability based on their state of
use. To dat e MeARFRF [ riRHeRIENG piRsEO @ﬁmﬁﬁﬁé“ﬁﬁfﬁﬁﬁﬁﬁ abqyg €Y ¥perties or to
obtain a gOOQQ,Q?Jn%Qe rof exRRYRI Al tran b PAR&H EHe@@ sudiWt LB corRBtutel@roheehni que for
providing antistatic properties, for exanple, coating the surface with an
antistatic agte'mtcompoéyﬂxcetn:dmpgsragﬁ antigivafiile s‘a@eﬂtarbw Wdeks iy etbprmdpiestibeen

per f or med. conventi pnal L t tatic
heet when (R BATISY e reRer APt HestToR0RB s Pl epl 8 LIS 21 G,

fol di ng stresgkhal, it BadsRegéouand eﬁaﬁsyectd’aﬁ{éktalp@ fefst&p{gieletcimgc of the sheet
wWth respect to the direction of extrusion and the problem of reduced

transparencyC@EE%??%H*“Pﬁ“ﬁ%?P*%&P&Fdeﬁﬁ??@””ﬁﬁFE%ﬁGF@”@%%ﬁgd?Pﬁgﬂﬁ and
total 1ight tJaRseLihAREEAGY & REGS I8RO cymf:{%%ﬁits b8k the SFRAENCY, W th
advances in conponent mhiaturization, even when the haze or total I|ight
transnlttancdﬂvahuefﬁsHgbbﬁﬂﬁmhemﬂexemmmwm@ 6@@p@m&hﬁ§?@@ﬂ6¥@fthe carrier
tape, visibili n X SCL t he
conponents, i SE%/SEJ Ctaff%éapas ‘1’” }ll%suﬁlbotratef ’66%31‘1%?‘88%’# ?her Lpafsltm Pe%%ﬁﬂ%r oduci ng
a | ani nat ed $&ﬁﬁ@W@Mo£@mﬁﬁ&éﬁ$h&&k%&hﬁbmg, portions called "ears" are
formed b trlnnlnqéof the two ends of a die-extruded sheet. Portions that

are not0%de into PPURYER fe to derapnds do mpiatutizg twse Jpctiopis CHRRATEHF AgOof t he
sheet duri ng;yJadi tﬂegmo@l{tﬁl g}fEéQH Nt orlif fﬁg%%iénmrfcaegﬂlclx&{ & cBRfonch@taB®B ! €,
added to the raw material "of a core |ayer, to be reused as recycled

mat eri al s i nbgelaaraafatic Wmmge cbgmiwdé*r Pinglemrvé pqzm@rdmotlmgnawdcbﬁ aitaghingiaitoed
sheets, even if sug % | ed. mat eri S @pggd % S el rer\pportant for
t he resultlnﬁmgﬂﬁ “Fﬁmﬂag méﬁBﬁr%PﬁﬁgPP?”’s Aol F 8T e & BSPAR hAET on
across a car khbr thh BaR% A5G b hedd 2DINE antHRNE Y@perti6O MR RRbsukam nat ed
sheets had problens of markedly reduced transparency and visibility when
recycled materials were added. PATENT DOCUMENTS Patent Docunent 2: JP-A
2003- 253069 SUVMMARY OF THE | NVENTI ON [ 0008] The obj ect of the present
invention is the obtainnment of a transparent type resin sheet for use in

t he packagi ng of el ectronic conponents, such as an enbossed carrier tape,
the sheet being a | am nated sheet which is superior in antistatic
properties, transparency, visibility and bal ance of physical properties,
such as folding strength or inpact resistance, and provides a good bal ance



[0017] I n the present invention, the neasurenent of the graft ratio and the
constitution of each nononmer of the matrix resins are val ues neasured by a
comon net hod for rubber nodified styrenic copolyners conprising a grafted
rubber. Moreover, the graft ratio is a value neasured as follows. After

di ssolving the rubber nodified styr %IC copol yner of conponent (A) or (O
in toluene, centrifugation was carri ’d out to obtain a precipitate, the
precipitate was dried using a vacuumdryer, and the mass of the precipitate
was t dR#M¥] as nmass Axt?@fshednfeusgql afttaosparanblype emPagpaditerrier bhes. hereeiephratie was
used to obt .ail‘eglmgp E'; such as s%ee?s 3t I1‘1:?.elg| § rggu co%\rr]rgo és%d olg tyr(L_ Sesin
(meth)acrylic aci 0 est er nonome ie y pyr yS|g as chromat ogr aphy
to thereby ca{&aﬂtﬁéﬁ-ﬂumldyé albotk d’o{ibllymel(%teruiloﬁgnéﬂﬁe eteqataiaheﬂs graft ratio
(/o) =100 x (Y + Z% 1X - + Z)1. On the other hand, the conposition of
each nnnoner“@ﬁ“?ﬁ@‘ﬁﬂﬁﬁ?%mfgﬁpﬂﬁdﬁﬁ@“ﬁ%ﬁ@ﬁ?éﬂ“ﬁ%“?&ﬁ$¥W%C“%@% ¥i°di ssol vi ng
the rubber mpg}fii@dmethyH-RNE Sif QRL LB herRfunG OPRANBBtun{cM 2 QF). ( Chrrien t Ol Uene,
centrifugation is carried out to obtain a precipitate and a supernat ant
fraction, totaptriacdreputedanmhintain aigidhrde efphpricabpippertessutives tvpsperntse nononer .
The precipitate was. dri I.SS of 0 obtain
a neasurenen?nWthTmmm8%9¢ Egr g%ag Egm%ﬁw%%%§§é3#§§gﬁggﬁ%ht9%@%%9 ET- NMR
(FX-90Q manuiagit slinlicﬁds Haye h]aEﬂnaﬁéﬁd u)1p:to®e dadequdrattizs bhie obeimstgobdibalane pfat i 0 of
each nononer bas d on the k areas of the styrenic nono

(ot hy acryl | EVAETAaEEsr ABHBE (v GO RS ATP B T I PP omposi € on
of the core Law@le Wasnht QirREOw Y arSSRARAL A8 of BIenhiRE £ drdiyi8lic agehhts$ol ving it
in deuterated chloroform carrying out 136 measur enent using FT- NVR ( FX-90Q
manuf act ur edthgyesireee beep gerforawd cal cul ating the constitution ratio of each
TononEheBRsed on gD, ALGAS Bk AR SENN G £ HRAGRE (ARA el M) aCryl i ¢
aci d ester nonomer. Noreover e cont e antistatlc agent is

guanti fi ed byntipprioprppérgesgase ehqﬁltmaetdng\re@pdbﬂenocﬁf l¢vh &oldiog grehgthief the sheehe sol i d

state. [0019] Accordi ne enbodj nent. of the present invention, the
ani nat ed ShEE DL IBREET THICGH oA P BHE ST A TROer RO & back
surface | ayeepRibRi &lr&glc&dleana{mé&ﬁ emﬂ@mem lsar(.A)ara,mdle(ua)lcamdmh gore | ayer
conpri sing conponent (C). nponent gA) or i s produced by genera

radi cal pol yhﬁfﬁ?&chwr%hgluwwlﬁar@%wé ?@W@W%ﬁ?wr@se%@%‘%} ylic acid
ester monomeLy,QficodiniBREL{dhConfhliralilh, Yk Shneh ekl aghitbibaiorae or 2
st yrene-but adi ene bl'o copol yner as a rubber conponent "has been di spersed
or enul sifi eehlue\Ahgcmddwhmgexsrmmr@ cpraptmeofs atdasrthddandkr tape visbiltisdee rubber
conmponent as raft bra rafte r.ubbe I pr esent
venton, & AavEHE it Filined SRt b BehartE A RERme T Pecpect i vel y
referr[eabsyo as ( AMoredRfl ufeti fherProliltehgatiginata icket 150k iisRInTolniiag, do not
become graft branches are also generated, and these matrix resins are
respect i vel yPREpwcalisd “es zge (oNnad byAHmnping afthe tagends asie- §irufie sBeftponent s
(A) and (Q Pgrt1f)rt}‘%hgt§§zln%tﬁ9&m9t%| tr&cﬂn@ts%t.xcﬁ:ﬂ@hao %%e&tthélgb\é%g QRthe@nEparat e
copol yner of only a styrenic nononmer and (neth)acrylic aC|§ ester nononer
may be addeddumnge@mtiungfare(gﬁiem)d aaqdac(e(ﬁqtm)aelie[tmﬁﬁ]nﬂ'mmslewdéﬁdt@thtotmvmer in the
present inventjaq refer t erivative ther es of
Phe” der i vat | Qe < ik Putreo 3 e ey PufiEren b fytle y o8

o-net hyl styr ﬂ'@%rocﬁ&dli of hb&ﬂa}@d&hé&sﬁé\@n if Sl QDG cled n‘ﬁfe&fﬂeﬁ dic&ﬁd ifﬁh&erﬁt yrenic
nononer may be used alone, or two or nore in conbination. Additionally, the
(met h) acryl i Enreetef fastheresioromest (¢ ke pRodRsoRMitios ARG (o pable paminatien or

met hacrylic ch‘clwg @ﬁ}lgj‘ ta}%edr 'd&%hi»e\éeabo@e gHowmI' byl Baghmhak Qweet‘glhm |

nmet hacryl at e, nethy acryl ate, ethyl acrylate, n-butyl acrylate,

2- met hyl hexyproblemy bemakedly mdhgddhexgﬁareacymda@@tlltfhé\eé me}zdha)daca*sth'hdﬂf@@l d ester
nononer may ‘ﬁﬁﬁsed al one, or two or nore in conbination. [00211As
conponent (B ichis included in the front surface | ayer and back surface
| ayer, a polyether ester am de may be used when considering that it rarely
impairs transparency and provides a continuous antistatic effect when m xed
with the abo@ET%ﬁﬁﬁﬁﬁgﬂﬁﬁwﬁg. Mor eover, regarding the anpunt to be added,
fromt sp f t y and antistatic effect, conponent (B)
isin @ﬁg?raﬁﬁéﬁo %§8€g éﬁ%g§§€¢§?%h respect to 75 to 95 nass@bof
conmponent (A). When considering transparency, conponent (B) preferably has
a refractive index close to that of conponent (A). Further, in cases where
the conponent is to be used as a recycled material, the refractive index is
preferably close to that of conmponent (C), and the refractive index

di fference between conponents (A), (B) and (C) is nore preferably at nopst
0.05% [0022] According to one enbodi nent of the present invention, the
total thickness of the |am nated sheet is generally 100 to 700 pm and the



[ 0033] (Eval uati on Met hod) The | am nated sheets obtained in the
exanpl es and conparative exanples of the present invention were eval uated
using the foll ow ng nethods. (1) Transparency of Lam nated Sheet

Haze and total light transmttance were neasured in accordance with JIS K
7105. The haze value was at nost 15% (2) Visibility of Lam nated Sheet

| mage clarity was neasured in accordance with JIS K 7374. 1 nm was used as
the optical conmb pitch based on a correlation with visual perception. |Inmage
clarity is aPaeintBecyrepa?dilird 8w5e0&€arly the i mage of an object can be seen
across plastic, and represents "visibility", which is one of the problens
to be solved by the present invention, as a concrete nunerical value. The

i mage cl ari tSUMBIARY OBETHRINVBNEION east 88% (3) FoI di ng strength

Based lﬁ@ STM D217 120 Ion% 15 mvvéesﬁ mmthick test pieces
vere pP¥8liced, an T ?bJ‘F%P fRF e e st Bﬁ’”“?‘ﬁi‘ﬁ HEARET By 18V Sei ki
Sei saku- Sho wast SREin taagackﬂg%(ﬁﬂae@&t%nmaﬁ SAR| Leh WahRmbbiséd Herigli rection in
whi ch the sheets were extru and TD (tﬁe di recti on perpendicular to the
extrusi on di Peethehedbeiphlagiimiadshechwhich és sHpayig iR WHFRIETTORET S neasure M T
folding stre angl e of
135 degrees, H%SP areﬁt" Jlsrﬁﬂtgtahm?iaécgéltﬁ}y e Ero@@ﬁ%oaﬁgs g’%}d&a;t%é%gggl ng | oad
of 9.8 N. I\/Dm;sactsrestlstatr@e,attd bl@asites 490dtbhlmes oapid/sffibplr@eswﬁ, ttapspatentyemdt 50
times. (4) Sur fb e Res I\/tbasurerT%nts vve%g mgdelj n an

envi ronnent &f rﬁ?gﬁt‘f&l‘?@#"f‘ﬁ“ﬁ%@éﬁ‘iﬁ‘ﬁh BEWT W FIE RG>

Addi ti onal | yadde8@ihecdtg1agel} drdittRd difaifBér Of dFRn®AssedtarAer@asur ed surface

resi stance of 1012 to 10130/sq., hindrance Ereventl on in a stationary

condi ti0] ( pr eventAsgrieutt ofidiigeragindiperithepe preplamns dhanreasnt iayegtostfoursho to
10120/sq., hipnosanGgs &b g@d;l}elaaanmw@m%{e%m&v &am}'auogya c(aﬁreata Eali evention
when static electricity Ts generated by frictionor the like) is effective.
[ 0034] (Exarrplnwe Flaagty B@Ylefined by JIS K7TDhend tibbesrhemdlivmw tietapowmpirebleanupel yner s of
conponent (A i n Tab re m xed
wi th pol yeth ?*a‘%%es‘i,%r“sé‘ﬁnac?gec tcﬁesg“ C°%"p°%1}?“ ? C%“gs ‘Hf% ea‘%‘q@”o"”rr%‘loa‘qaen z‘t(*%e ( PELESTAT
NC6321/ Sany osHebiaih sittent-(HadiBhdryRSkidaktet PolPMOPRRIpkiONG a foIPMRericRterlablie 2 tO
formthe resin conpositions for the front surface |ayers and back surface

| ayers, and P& PHBHECconsenert i destifpeiver BeisbY PHking b BERPHREAIPC) (resin
3, resjdyoft and resiyg ). WE" E‘pe@@o?f% p‘PésExQ :ﬁ@ﬁx&nﬁﬁ&ﬁbé@q 1AREQED Heet © fOrm the
core layers. A multinanifold nmethod using one q) 65 nmextruder (L/D = 32),
two q) 40 mwémtmudmn58%h¢®onﬁ@6ye layfdlﬁwemwwn@j@rfﬁcechfecwaﬁym@@ to obtain
two-type, Froetsurqglc con%uctamlnate e c?o onesurface ancIr}(E)rc] a%gc%% clha%erlcore

| ayer/ back su riace ayer of ‘BFId/ B and’ Al “aver a Hi EKriess of 300 pm The
eval uati on I’ES}&H:&&rr&é’cﬁon&h@MerlsﬂrféEﬁ,bl e 3 [0035] [Tabl e-12- I\/atri X Resin

(A-1 or CG1) 31 1.171. 31,1. 3.6 9 11 Z
b 6.8 991 sw?réﬁu“&e ar?ﬁheofﬁ%? S‘PFaﬁ‘i)labﬁrtaWHf baﬁlégtgf%e ey SPPTG 27 L9 EL 99
z composition comprising 75 to 95 mass% of the following component (A}, 25 to 5 mass%

of component (B); and the above core layer comprises a resin composition comprising 95
to 50 mass% of component {(C) and 5 to 50 mass% of a recycled material from the
laminated sheet;

wherein components (A}, (B) and (C) each have a refractive index difference of at most
0.05.

Component (A): a rubber modified styrenic copolymer comprising a (meth)acrylic acid
ester monomer and a styrenic monomer, which comprises 5 to 25 mass% of butadiene,
the copolymer comprising a matrix resin (A-1) and a grafted rubber (A-2), wherein the
grafted rubber (A-2) has a graft ratio of 30 to 50% and a grafted rubber particle size of (.1

to 0.5 pm.
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Component (B): a polyether ester amide.

Component (C): a rubber modified styrenic copolymer comprising a (meth)acrylic acid
ester monomer and a styrenic monomer, which comprises 5 to 15 mass% of butadiene,
the copolymer comprising a matrix resin {C-1) and a grafted rubber (C-2), wherein the
grafted rubber (C-2) has a graft ratio of 70 to 90% and a grafted rubber particle size of 0.4
to 1.0 uem

In a further embodiment, the above component (A) preferably comprises 60 to
90 mass% of the following matrix resin (A-1) and 40 to 10 mass% of grafted rubber (A-2).
(A-1): a copolymer with a mass average molecular weight of 5 x 10¢ to 1 x 105, comprising
20 to 70 mass% of a styrenic monomeric unit and 80 to 30 mass% of a (meth)acrylic acid
ester monemeric unit.

{A-2): a grafted rubber comprising a polybutadiene and a graft branch of the same
composition as (A-1)

In a further embodiment, the above component (C) preferably comprises 50 to
85 mass% of the following matrix resin (C-1) and 50 to 15 mass% of grafted rubber (C-2).
(C-1): a copolymer with a mass average molecular weight of 1 x 10% to 1.5 x 105,
comprising 30 to 80 mass% of a styrenic monomeric unit, 70 to 20 mass% of a
(meth)acrylic acid ester monomeric unit and 0 to 10 mass% of n-butyl acrylate.

(C-2): a grafted rubber comprising a styrene-butadiene block copolymer and a graft
branch of the same composition as {C-1).

In yet another aspect of the present invention, a container for packaging
electronic components, a carrier tape and a tray for transporting electronic components
are provided.

According to the present invention, a laminated sheet having antistatic
properties and excellent transparency, visibility and folding strength is obtained. Even
when a part of the sheet is used as a recycled material, there is little effect on the
visibility and balance of physical properties, and this laminated sheet can be subjected to
thermoforming such as pressure forming to produce an article for packaging electronic
components having continuous antistatic effects. An example of such an article is an

embossed carrier tape.

MODES FOR CARRYING OUT THE INVENTION
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[0015] Modes for carrying out the present invention shall be explained in details below.
{0016] According to one embodiment of the present application, the laminated sheet is

constituted by a front surface layer and/or a back surface layer comprising the above
components (A) and (B) and a core layer comprising component (C), wherein when film
formation is carried out as described below, the portions called the “ears” on the two
ends of the laminated sheet or portions, such as the beginning of the sheet during
winding, which are not made into products, are ground and remade into pellets, and the
pellets are added to component (C) as a raw material for the core layer. Component (A}
and component (C) each comprise a resin comprising a matrix resin and a grafted rubber.
A grafted rubber is a gel-like substance produced when using a common method to
polymerize the above styrenic monomer and (meth)acrylic acid ester monomer in water
in which a polybutadiene or styrene-butadiene block copolymer as a rubber component
has been dispersed or emulsified during production of the above copolymer
compositions. The graft ratio of the grafted rubber is the mass ratio of the graft branch
with respect to the rubber component in the grafted rubber. The graft ratio can be
adjusted by conditions such as the amount of the monomers added, polymerization
temperature and polymerization time during polymerization.

{0017} In the present invention, the measurement of the graft ratio and the constitution
of each monomer of the matrix resins are values measured by a common method for
rubber modified styrenic copolymers comprising a grafted rubber. Moreover, the graft
ratio is a value measured as follows. After dissolving the rubber modified styrenic
copolymer of component {A) or (C) in toluene, centrifugation was carried out to obtain a
precipitate, the precipitate was dried using a vacuum dryer, and the mass of the
precipitate was taken as mass X of the grafted rubber. Further, the precipitate was used
to obtain mass Y of the styrenic monomer and mass Z of the (meth)acrylic acid ester
monomer quantified by pyrolysis gas chromatography to thereby calculate the graft ratio
(%) using the equation: graft ratio (%) = 100 x (Y + Z)/{X - (Y + Z)].  On the other hand,
the composition of each monomer of the matrix resins was measured as follows.  After
dissolving the rubber modified styrenic copolymer of component (A} or (C) in toluene,
centrifugation is carried out to obtain a precipitate and a supernatant fraction, to which
methanol is added to precipitate the styrenic monomer. The precipitate was dried and

dissolved in deuterated chloroform to obtain a measurement sample, which was
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subjected to 13C measurement using FT-NMR (FX-90Q) manufactured by JEOL Ltd.) to
calculate the constitution ratio of each monomer based on the peak areas of the styrenic
monomer and (meth)acrylic acid ester monomer.

[0018] Additionally, the resin composition of the core layer was obtained by
separating the core layer, dissolving it in deuterated chloroform, carrying out 13C
measurement using FT-NMR (FX-90Q manufactured by JEOL Ltd.) and calculating the
constitution ratio of each monomer based on the peak areas of the styrenic monomer and
{meth)acrylic acid ester monomer. Moreover, the content of the antistatic agent is
quantified by pyrolysis gas chromatography of the core layer in the solid state.

[0019] According to one embodiment of the present invention, the laminated sheet is
constituted by a front surface layer and/or a back surface layer comprising the above
components (A) and (B) and a core layer comprising component (C}. Component (A) or
(C) is produced by general radical polymerization using a styrenic monomer and a
(meth)acrylic acid ester monomer of a specific ratio in water in which a polybutadiene or
a styrene-butadiene block copolymer as a rubber component has been dispersed or
emulsified. When doing so, a part of them bind to the above rubber component as a
graft branch to form a grafted rubber, In the present invention, the grafted rubbers in
components (A) and (C) are respectively referred to as (A-2) and (C-2). On the other
hand, copolymers that do not become graft branches are also generated, and these matrix
resins are respectively referred to as (A-1) and (C-1). Additionally, in components (A)
and (C) of the resin composition of the present invention, a separate copolymer of only a
styrenic monomer and (meth)acrylic acid ester monomer may be added in each of (A-1)
and {C-1).

[0020] The styrenic monomer in the present invention refers to styrene or a derivative
thereof. Examples of the derivatives may include a-methylstyrene, p-methylstyrene,
o-methylstyrene, and p-t-butylstyrene, Styrene is preferred. The styrenic monomer
may be used alone, or two or more in combination, Additionally, the (meth)acrylic acid
ester monomer refers to an acrylic acid ester or methacrylic acid ester derivative, e.g.,
methyl methacrylate, ethyl methacrylate, methyl acrylate, ethyl acrylate, n-butyl acrylate,
2-methylhexyl acrylate, 2-ethylhexyl acrylate. The (meth)acrylic acid ester monomer
may be used alone, or two or more in combination.

[0021] As component (B) which is included in the front surface layer and back surface



[0022]

[0023]
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layer, a polyether ester amide may be used when considering that it rarely impairs
transparency and provides a continuous antistatic effect when mixed with the above
component (A). Moreover, regarding the amount to be added, from the aspects of good
transparency and antistatic effect, component (B) is in the range of 25 to 5 mass% with
respect to 75 to 95 mass% of component (A). When considering transparency,
component (B) preferably has a refractive index close to that of component (A). Further,
in cases where the component is to be used as a recycled material, the refractive index is
preferably close to that of component (C), and the refractive index difference between
components (A), (B) and (C) is more preferably at most 0.05%.

According to one embodiment of the present invention, the total thickness of
the laminated sheet is generally 100 to 700 pum, and the thicknesses of the front surface
layer and back surface layer are each preferably in the range of 3 to 20% of the total
thickness based on the transparency of the sheet and balance of various mechanical
properties. Moreover, as described above, the front surface layer and back surface layer
comprise a resin composition comprising 75 to 95 mass% of component (A) and 25 to 5
mass% of component (B). When component (B) exceeds 25 mass%, transparency is
reduced. When component (B) is less than 5 mass%, antistatic performance is reduced.

Component (A) is a copolymer of a rubber modified styrenic monomer and a
(meth)acrylic acid ester monomer, wherein the copolymer of component (A) is a rubber
modified styrenic copolymer comprising a (meth)acrylic acid ester monomer and a
styrenic monomer, which comprises 5 to 25 mass% of butadiene with respect to 100
mass% of component (A), the copolymer comprising a matrix resin (A-1) and a grafted
rubber (A-2), wherein the grafted rubber (A-2) has a graft ratio of 30 to 50% and a grafted
rubber particle size of 0.1 to 0.5 um

When the graft ratio of the grafted rubber (A-2) is less than 30%, transparency is
reduced. When the graft ratio exceeds 50%, the folding strength along the direction of
sheet extrusion (MD) is remarkably reduced (the folding strength of a sample taken in
the perpendicular direction (TD)). Moreover, when the grafted rubber particle size
exceeds 0.5 pum, shrinkage of the rubber is increased, resulting in a rough surface and
great reduction in the visibility of text printed on the stored components across the carrier
tape. When the grafted rubber particle size is less than 0.1 um, the folding strength is

remarkably reduced. Moreover, when the butadiene in component (A) is



VS 3-8 0'8 Vol. 00t MElI LI mass% 69 6-9 69 6-9 6'g 69 69 65 VAN
YBSSEW C-CC 9-2C 922 Z-CC 222 VCC F 69 CZC taC CCCCC IS mss% P39
VZ9 C19 1139 9-7Z9 9-39 19 9'1S Vg tag Core Layer recycled nateri al
mss% 9t gZ gb

-8-

within the range of 5 to 25 mass% as described above, a laminated sheet with good
transparency, visibility and balance of properties such as folding strength is obtained.
The present inventors found a strong correlation between the above-described
“visibility” and “image clarity” as defined by JIS K7105, and evaluated the resin
compositions of the front surface layer, back surface layer and core layer. The following
evaluation regarding “visibility” is based on an evaluation of “image clarity”.

[0024] Further, in order for a superior transparency and visibility to manifest, it is
preferred that the copolymer of component {A) be a copolymer comprising 60 to 90
mass% of matrix resin (A-1) and 40 to 10 mass% of grafted rubber (A-2}, wherein the
above matrix resin (A-1) is a copolymer comprising 20 to 70 mass% of a styrenic
monomeric unit and 80 to 30 mass% of a (meth)acrylic acid ester monomeric unit, and
the above grafted rubber (A-2) comprises a polybutadiene and a graft branch of the same
composition as (A-1). Moreover, the mass average molecular weight (Mw) of
component (A-1) is preferably 5 x 104 to 1 x 105 In cases where Mw is less than 5 x 104,
the folding strength may be weak, and in cases where Mw exceeds 1 x 105, the
dispersibility in component C may be poor and transparency may be reduced when used
as a recycled material.

[0025] Additionally, according to one embodiment of the present invention, the resin
composition of component (C) constituting the core layer is a rubber modified copolymer
comprising a (meth)acrylic acid ester monomer and a styrenic monomer, which
comprises 5 to 25 mass% of butadiene when considering the transparency and physical
properties such as folding strength of the laminated sheet. It is very important for
grafted rubber (C-2) to have a particle size of 0.4 to 1.0 um and a graft ratio of 70 to 90
mass%. When the particle size of the grafted rubber is less than 0.4 um, folding strength
is weak, and when it exceeds 1.0 pm, transparency is poor. The above-described
relatively low graft ratio of grafted rubber (A-2) included in the front surface layer and
back surface layer and the high range of graft ratio of grafted rubber (C-2) of the core
layer is an important feature of the present invention, which provides a laminated sheet
that is superior in both the above folding strength and transparency.

[0026] Component (C) preferably comprises 50 to 85 mass% of matrix resin {C-1) and

50 to 15 mass% of grafted rubber (C-2) when considering the balance of folding strength

and transparency. Moreover, the mass average molecular weight (Mw) of component
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(C-1) is preferably 1 x 105 to 1.5 x 105.  When Mw is less than 1 x 105, formability or
folding strength may be reduced, and it may be difficult to obtain a sheet with good
impact strength.  Additionally, when Mw exceeds 1.5 x 105, the dispersibility of the
grafted rubber may be reduced, causing a reduction in transparency. Further, grafted
rubber (C-2) usually has a graft branch of the same composition as (C-1).

[0027] According to one embodiment of the present invention, an additive such as an
antioxidant, weathering agent, lubricant, plasticizer, colorant, antistatic agent, mineral oil
or flame retardant may be added to the resin constituting the laminated sheet. Further,
in order to achieve good surface properties of the sheet, an antistatic agent, silicone or
anticlouding agent may be applied to the surface.

(0028] There are no particular limitations on the method for producing the laminated
sheet of the present invention, and a general method may be used to produce the sheet.
For example, the sheet may be suitably produced by extrusion forming using a
multilayer T-die having a multimanifold or by T-die extrusion forming using a feed
block. Additionally, in the method for producing this type of laminated sheet, the
portions called “ears” generated during the sheet extrusion process are generally ground
and added to the core layer as a recycled material.

[0029] Regarding the amount of the recycled material added to the core layer, the
polyether ester amide in component (B), which is a component of the front surface layer
and back surface layer, is preferably in the range of up to 3 mass% based on 100 mass%
of the entire core layer, and in general, the amount of the recycled material added to the
core layer is preferably in the range of 5 to 50 mass% based on 100 mass% of the entire
core layer.

{0030] The laminated sheet of the present invention can be used to provide a container
for packing electronic components of a free shape, such as a carrier tape (embossed
carrier tape) or tray by a well-known forming method (thermoforming} such as vacuum
forming, pressure forming or press forming. In general, for this type of laminated sheet,
when adding the above recycled material to form a film for the sheet, the haze of the
sheet or the thermoformed product thereof is remarkably high, or even if the haze is kept
low, the image clarity of the sheet is insufficient, Since the laminated sheet of the
present invention is a laminated sheet using the above resins as the resins for the front

surface layer, back surface layer and core layer, even when a recycled material is added
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Surface Resistance (0/sq.) M TD AO_EX. 1 216 72

to the core layer, it is possible to produce an embossed carrier tape with good antistatic
properties, transparency, visibility, folding strength and impact strength as the
thermoformed product of the laminated sheet,

[0031] A carrier tape (embossed carrier tape) can be used in the storage and
transportation of electronic components as a carrier tape body that, after storing the
electronic components in storage portions formed by the above forming method, is
covered with a cover tape and wound into the shape of a reel.

0032] A package of electronic components is a body wherein electronic components
are stored in a container for packaging electronic components in the packaging form of a
carrier tape or tray.  The electronic components to be packaged are not particularly
limited, and for example, may include IC’s, LED's (light emitting diodes), resistors, liquid
crystal, capacitors, transistors, piezoelectric element resistors, filters, crystal oscillators,
crystal vibrators, diodes, connectors, switches, volumes, relays and inductors.

Moreover, the present invention may also be used for packages of intermediate or final

products wherein the electronic components are used.

EXAMPLES
[0033] (Evaluation Method)

The laminated sheets obtained in the examples and comparative examples of
the present invention were evaluated using the following methods.
(1) Transparency of Laminated Sheet

Haze and total light transmittance were measured in accordance with JIS K 7105.
The haze value was at most 15%.
(2) Visibility of Laminated Sheet

Image clarity was measured in accordance with JISK 7374, 1 mm was used as
the optical comb pitch based on a correlation with visual perception. Image clarity is a
value regarding how clearly the image of an object can be seen across plastic, and
represents “visibility”, which is one of the problems to be solved by the present
invention, as a concrete numerical value. The image clarity value is set to at least 88%.
(3) Folding strength

Based on ASTM D2176, 120 mm-long, 15 mm-wide and 0.3 mm-thick test pieces

were produced, an MIT folding endurance tester manufactured by Toyo Seiki
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Seisaku-Sho was used, and the sheets were sampled with MD (the direction in which the
sheets were extruded) and TD (the direction perpendicular to the extrusion direction of
the sheets) as the length direction to measure MIT folding strength. At that time, tests
were performed at a folding angle of 135 degrees, a folding speed of 175 times per
minute and a measuring load of 9.8 N. MD is set to at least 100 times and TD is set to at
least 50 times.

(4) Surface Resistance

Measurements were made in an environment of 23 °C x 50% RH in accordance
with JIS K 6911.

Additionally, regarding antistatic performance, at a measured surface resistance
of 10" to 10 Qfsq., hindrance prevention in a stationary condition (prevention of dust
adherence) is effective, and at 10 to 102 (3/sq., hindrance prevention in a dynamic
condition (static prevention when static electricity is generated by friction or the like) is
effective.

[0034] (Examples 1 to 10)

The rubber modified styrenic copolymers of component (A} shown in Table 1
(resin 1, resin 2 and resin 11) were mixed with polyether ester amide, the antistatic agent
of component (B) (PELESTAT NC6321/Sanyo Chemical Industries) at the proportions
shown in Table 2 to form the resin compositions for the front surface layers and back
surface layers, and the rubber modified styrenic copolymers of component (C) (resin 3,
resin 4 and resin 12) were mixed with the recycled material to form the core layers. A
multimanifold method using one ¢ 65 mm extruder (L/D = 32), two ¢ 40 mm extruders
(L/D =26) and 600 mm-wide T-die was used to obtain two-type, three-layered laminated
sheets with a front surface layer/core layer/back surface layer of 5/90/5 and an average
thickness of 300 pm. The evaluation results are shown in Table 3.

[0035]
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[0037])  {Table 3]
Folding Strength (times) | Haze Total Light image clarity (%) Surface
MD D (%) | Transmittance (%) Resistance (Q/sq.)

Ex. 1 216 72 7.8 89.1 91.3 71E+10
Ex. 2 205 68 11.2 86.0 90.6 7.5E +10
Ex. 3 211 865 14.8 80.0 89.2 7.1E+10
Ex. 4 250 69 11.9 80.0 92.3 2.1E+10
Ex. 5 235 65 9.1 88.0 91.5 5.6E+11
Ex. 6 150 50 10.9 84.0 90.9 7.3E+10
Ex. 7 587 172 11.5 85.0 88.7 6.5E+10
Ex. 8 168 61 10.2 84.5 90.1 7.8E+10
Ex. 9 312 89 9.7 83.0 91.1 8.1E+10
Ex. 10 187 51 10.4 87.1 90.7 8.2E+10

[0038]  (Comparative Examples 1-14)
Other than mixing the above components (A), (C) and (B) according to the
proportions shown in Table 4 to obtain the compounds of respective resin compositions,
two-type three-layered laminated sheets were obtained in the same manner as Examples

1-10. The evaluation results are shown in Table 5.

[0039]
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[0040]  [Table 5]

Folding Strength (times) | Haze Total Light Image clarity (%) Surface
MD D (%) | Transmittance (%) Resistance (Q/sq.)
Comp. 242 83 28 79.0 86 7.50E+10
Ex. 1
Comp. 82 25 7.8 86.0 94.2 7.50E+10
Ex 2
Comp. 450 75 20.0 70.0 61.3 8.80E+09
Ex. 3
Comp. 88 30 21.3 88.0 73.0 2.10E+12
Ex. 4
Comp. 50 22 7.9 84.0 941 6.80E+10
Ex. 5
Comp. 750 110 16.9 71.0 85.3 7.70E+09
EX. 6
Comp. 750 110 30.5 64.1 49.3 7.70E+09
Ex. 7
Comp. 225 48 3.2 87.0 97.1 3.30E+12
Ex. 8
Comp. 880 10 84 88.0 92.3 7.70E+10
Ex. 9
Comp. 201 85 16.0 62.0 12.8 6.80E+10
Ex. 10
Comp. 351 83 18.3 79.0 78 510E+10
Ex. 11
Comp. 40 11 12.1 87.0 92.1 7.80E+10
Ex. 12
Comp. 130 31 13.1 85.1 89 7.50E+10
Ex. 13
Comp. 441 101 17.1 81.0 85.0 6.50E+10
Ex. 14
[0041] The present invention was explained using embodiments above. However, it
goes without saying that the technical scope of the present invention is not limited by the
scope described in the above embodiments. Those skilled in the art would clearly
understand that various modifications or improvements can be added to the above
embodiments. Moreover, it is clear from the recitations of the claims that embodiments
with such modifications or improvements may also be included in the technical scope of
the present invention.
INDUSTRIAL APPLICABILITY
[0042] From the laminated sheet of the present invention, a container for packing

electronic components of a free shape, such as a carrier tape (embossed carrier tape) or
tray may be obtained by a well-known forming method (thermoforming) such as

vacuum forming, pressure forming or press forming. According to the laminated sheet
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of the present invention, even if a recycled material is added to the core layer, it is

possible to produce a transparent type embossed carrier tape with good antistatic
properties, transparency, visibility, folding strength and impact resistance as the

thermoformed product of the laminated sheet.



110 30.5 64.1 49.3 7. 70E+09 Conp. Ex. 8 225 48 3.2 87.0 97.1 3. 30E+12 Conp.
Ex. 9 880 10 8.4 88.0 92.3 7. 70E+10 Conp. Ex. 10 201 85 16.0 62.0 12.8

6. 80E+10 Conp. Ex. 11 351 83 19.3 79.0 78 5. 10E+00 Conp. Ex. 12 40 11 12.1
87.0 92.1 7.80E+10 Conp. Ex. 13 130 3{g13.1 85.1 89 7.50E+10 Conp.

CLAIMS

(1] A laminated sheet comprising a front surface layer, a core layer and a back
surface layer,
wherein said front surface layer and said back surface layer comprise a resin
composition comprising 75 to 95 mass% of a component (A} and 25 to 5 mass% of a
component (B}, and said core layer comprises a resin composition comprising 95 to 50
mass% of a component (C) and 5 to 50 mass% of a recycled material from the laminated
sheet,
wherein components (A}, (B} and (C) each have a refractive index difference of at most
0.05;
wherein component (A) is a rubber modified styrenic copolymer comprising a
(meth)acrylic acid ester monomer and a styrenic monomer, which comprises 5 to 25
mass% of butadiene, the copolymer comprising a matrix resin (A-1) and a grafted rubber
(A-2), wherein the grafted rubber (A-2) has a graft ratio of 30 to 50% and a grafted rubber
particle size of 0.1 to 0.5 pm;
wherein component (B} is a polyether ester amide;
wherein component {C) is a rubber modified styrenic copolymer comprising a
{meth)acrylic acid ester monomer and a styrenic monomer, which comprises 5 to 15
mass% of butadiene, the copolymer comprising a matrix resin (C-1) and a grafted rubber
(C-2), wherein the grafted rubber (C-2) has a graft ratio of 70 to 90% and a grafted rubber

particle size of 0.4 to 1.0 um.

(2] The laminated sheet according to claim 1, wherein said component (A)
comprises 60 to 90 mass% of the following matrix resin (A-1) and 40 to 10 mass% of the
following grafted rubber (A-2),
wherein (A-1) is a copolymer with a mass average molecular weight of 5 x 107 to 1 x 107,
comprising 20 to 70 mass% of a styrenic monomeric unit and 80 to 30 mass% of a
{meth)acrylic acid ester monomeric unit;
wherein (A-2) is a grafted rubber comprising a polybutadiene and a graft branch of the

same composition as (A-1).

[3] The laminated sheet according to claim 1 or 2, wherein said component (C)
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comprises 50 to 85 mass% of the following matrix resin (C-1) and 50 to 15 mass% of the
following grafted rubber (C-2),

wherein (C-1) is a copolymer with a mass average molecular weight of 1 x 10% to 1.5 x 10,
comprising 30 to 80 mass% of a styrenic monomeric unit, 70 to 20 mass% of a
(meth)acrylic acid ester monomeric unit and 0 to 10 mass% of n-butyl acrylate;

wherein (C-2) is a grafted rubber comprising a styrene-butadiene block copolymer and a

graft branch of the same composition as (C-1).

A container for packaging electronic components, wherein the sheet according

to any one of claims 1-3 is used.

A carrier tape, wherein the sheet according to any one of claims 1-3 is used.

A tray for transporting electronic components, wherein the sheet according to

any one of claims 1-3 is used.



