;e3ei "% I T &H#r $6$T" %W S= 1 DESCRI PTI ON SHEET TECHNI CAL FI ELD The
present invention relates to a sheet used 5 preferably for a packagi ng

containgr for electronic parts. BACKGROUND ART As packagi ng
el ectronic parts including I1Cs, an injection tray, a vacuun}mmﬂﬂmmﬂwmmww a
madazi ne, Zo a carrier tape (an enbossed carrier tape), etc.

mentioned. For the packagi ng container for electronic parts, a pg&Py¥i nyl
chloride type resin, a polyethylene terethhaIate type resin, a styrene
type resin, a polycarbonate resin or the |like is used depending on its s5
characteristics. Among these, the sOESSRIHNON resin is often used. A
packagi ng container for electronic parts made of a styrene type resin sheet
is prepared by thermoformng the sheet S¥%Elhe form of a container. For
exanple, a carrier tape_is formed by slitting a styrene 20 type resin sheet
to have a préfeENIAhed I h, and enbossed portions, ribs and so on for
receiving ICs etc, are formed in the cut sheet. After the ICs_etc. are
recei ved on the EMFoSE&FFor iRt He TPeHisty Tort iBIFSs Yered with a
cover tape. The carti.er tape receivi.ng 25 thereEnfbgs %Eﬁétﬂé%ﬂ@?“”d into a

formof reel PEETEE 3 S d¢70f PATAESSF e & O e "Sar iodr F&5e 5% ewound f rom

the reel iIn %gg%g.to nmount the I1Cs etc. on a substrate.

BACKGROUND ART

As packaging forms of electronic parts including
ICs, an injection tray, a vacuum-formed tray, a magazine,
10 a carrier tape (an embossed carrier tape), etc. may be
mentioned. For the packaging container for electronic
parts, a polyvinyl chloride type resin, a polyethylene
terephthalate type resin, a styrene type resin, a
polycarbonate resin or the like is used depending on its
15 characteristics. Among these, the styrene type resin is
often used. A packaging container for electronic parts
made of a styrene type resin sheet is prepared by
thermoforming the sheet in the form of a container. For
example, a carrier tape 1s formed by slitting a styrene
20 type resin sheet to have a predetermined width, and
embossed portions, ribs and so on for receiving ICs etc.
are formed in the cut sheet. After the ICs etc. are
received on the embossed portions, the opening portion is
covered with a cover tape. The carrier tape receiving
25 therein ICs etc. is wound into a form of reel to be
stored or transported. The carrier tape is rewound from

the reel in order to mount the ICs etc. on a substrate.

R

*G00002*



2 The cover tape is peeled off and the ICs etc. are taken out to use them
The cover tape is peeled off at a high speed in order to increase
efficiency. The carrier tape is required to be tough against the winding to
forma 5 reel and the rewinding, and further, is required to withstand an

i mpact when the cover tape is peeled off. In JP-A-10-236576, there is a
report of a carrier tape made of a styreng type resin having a folding
endurance of nore than 500 tinmes. In JP-A-8-118494, there is a 1o report of

endur ance of 8 6oRan 1800 161 HES™ oFy BELCAORE TR TFE. FRVENTFCNC PG pr esant
| nventi on i s qq RROYie Renfecinbaxipgri tabbes %%é@%agoﬁeaaergshwﬁ bei ng
excel | ent i n Wechani cal perforimance such as di ng endurance etc A

sheet havingg ?eéab%r %trae&a%f iHSiag s@n e'f'fﬁ%‘i%‘h%%l‘ Stank ééi‘fﬁ?@@ type reSI n
containing 2 15 wt % of rubber particles having a peak at |less than 2 um

and an 20 i Mact=RIr-ekant Peyrenght ¥Ba ihe% ’heontialkingd t& Zoke 10 w % of
rubber particles having a peak at 2 umor nore in a distribution of

vol ume- based ant iaglde tthiearRiAnSi nand aads difrater, ayer ricofuieddorocat |east its
one surface. (2) A sheet having a substrate |ayer conprising an 25

i mpact - r esi syEhhstayidere tiyipactesinen( Ahec antvairnitagel A st @ekd edt Widf. r ubber
having a vol une average particle dianmeter of from0.5 ~mto 1.5 umand an

i npact - r esi sttantTP-A-13 -YBRWEGHe ttheere dési @ (Bpordntodi @i 9§13 ity @& % of
rubber having a volune average particle dianeter of from2.0 ~Zmto 3.0 um
wherein (A) imader o 50 Sttyrghemtyognd sEBR e vilnemas ftoéde@me%d@ﬁamﬁ@ basi s
of the total amount of both 5 conponents, and a surface | ayer formed on at
least its on@®fsmorac&ham)Othd isieset ABCOFIPRE T6SLRE  abBEESNEft Poned (1)

or (2), wherein the surface | ayer cont ai t her l.asti.c re5|n C) and 5
to 50 patfs W%tgm Gt CHBGH BIERA TR E Fo BRSPS LR Rt

wei ght of the ther C _resi 4 T e she cor t the
above- nent i oﬁ:é’é’e( $H* i%ﬂeﬁ?% t?erktqr%@rlr%qp(er? 47 nrceespﬁft (r%) tq{atrillgIleoz;ﬁsot one
sel ected frcngfﬁgg.group consi sting of a pol yphenyl ene

DISCLOSURE OF THE INVENTION

The present invention is to provide a sheet having
15 the following features and being excellent in mechanical

performance such as folding endurance etc.

(1) A sheet having a substrate layer using an impact-
resistant styrene type resin containing 2 to 15 wt% of
rubber particles having a peak at less than 2 um and an
20 impact-resistant styrene type resin containing 0.2 to 10
wt% of rubber particles having a peak at 2 pum or more in
a distribution of volume-based particle diameters, and a
surface layer formed on at least its one surface.
(2) A sheet having a substrate layer comprising an
25 impact-resistant styrene type resin (A) containing 10 to
15 wt% of rubber having a volume average particle

diameter of from 0.5 um to 1.5 pum and an impact-resistant

;
;
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15 ether type resin, a polystyrene type resin and an ABS type resin. (5)
The sheet according to the above-nentioned (3) or (4), wherein the surface
| ayer contains 1 to 50 parts by weight of an olefin type resin (E) and/or
0.2 to 20 parts 20 by weight of a block copolyner (F) produced from styrene
and a conjugated dine, on the basis of 100 parts by weight of the total
anount of the thernoplastic resin (C) and.the carbon black (D). (6) The
sheet according to any one of the above- mént i oned 25 (1) to (5), wherein

the surface resistivity of the surface | ayer from10z_to _101 p. (7) The
sheet accor dPRYTEBSaRyPENESEL L hE) abERES Qogeﬁo 14 WEF & FB% Shher ei n

t he thlcknes of, the surface layer is fro 2 t.o ~ of ent thlckness
of the sheet! Yé?gAapXBEH@FnGVE%ﬁgﬁlﬁ@FtFS epé8PF5ﬁFc Efgmu? ﬁg

sheet as def gngp Qc nggﬁéft h?ﬁ%b vemn%Btlongg &%%)agd égg) (9) The

packagi ng co 58Terent PoRdd A>t he

packagi ng CO@t Aner L0k ol 8GTLANLGPRLLY i 853+ GAM ELEL1T ARBLACIOE Acppckage

of an el ectrG6Arc part udsing e packaging Io container tor elre€troni ¢ parts

as defin 'BO%BSB?RE%GWEBBFQ”% F%%EeoﬁaQ%k f??ﬁ@ﬁ QESQ@'EEEQN O s THE

DRAW NGS StTi'butions of volune-base particle diameters of rubber
particles |n0hgp§9§f5%%tstant styrene z5 type resins used in Exanpl es and
Conpar ati ve Exanpl es BEST MODE FOR CARRYI NG OQUT THE I NVENTION I n the

fol | owi ng, the)praserhdahyeRiccediv Itobe hdespoikethent idatkd 1(1)The szget of
the present invention has a substrate 20 | ayer and a surface |ayer. The
structure coppersing ther tacdacay Abisubsbhakd ncagethermppilbatdéc resin

| ayer/ substrate | ayer/surface layer is a preferred structure. Another |ayer
may be provi ded betwserot 3@ parfracdyl apeghandft berbobsblacs layéhe As the
other layer, an interlayer to 25 inprove an adhesi on property between the
surface k@yetﬁ&n@ pﬁel@@b§@ﬁ§ﬁebwaw@ﬂqhﬂﬂﬁkth@nﬁh@ﬁéﬁplﬁéﬁléxéﬁﬁﬂé The
|npact-re5|sa%qt styrene type resins used for 5

(4) The sheet according to the above-mentioned (3),
wherein the thermoplastic resin (C) is at least one
selected from the group consisting of a polyphenylene
15 ether type resin, a polystyrene type resin and an ABS
type resin.
(5) The sheet according to the above-mentioned (3) or (4),
wherein the surface layer contains 1 to 50 parts by
weight of an olefin type resin (E) and/or 0.2 to 20 parts
20 by weight of a block copolymer (F) produced from styrene
and a conjugated diene, on the basis of 100 parts by .
weight of the total amount of the thermoplastic resin (C)
and the carbon black (D).
(6) The sheet according to any one of the above-mentioned
25 (1) to (5), wherein the surface resistivity of the
surface layer is from 10% to 10'°Q.

(7) The sheet according to any one of the above-mentioned



the substrate |ayer contain rubber particles having a peak at |ess than 2
umand a peak at 2 umor nore in a distribution of volune-based particle
diraneters. The inpact-resistant styrene type resins contain rubber 5
particles having a different distribution of particle diameters. It is
preferable that the fornmer inpactresistant styrene type resin contains 2 to
15 wt % of rubber particles having a particgle dianeter of |ess than 2 pm and
the later inport-resistant styrene type résin 1o contains 2 to 10 wt % of

r ubber partlcles having a_particle dianeter of 2 umor nmore. As the
|npact-re5|stéhtt§tﬁﬁémewb?ﬁélpe§hﬁsthéﬁkpﬁﬁécpfré§@s§&ﬁﬁa§@yﬁéﬁ@rt9ﬁe

resin (A co taining 1 5 % of ,rubb Vi ng aver age
particle 15 F&We@e 80%r8%15ﬁ% GﬂFﬁaelt 1E%P§ﬁ§ 8% ic agﬁeF§S|stant
styrene type r sin %ﬁ‘)ﬂacontalmn%‘l r ubber QQV|n | ume
average parti'éle®dP gr18; CPR6MT2EE 39Ft8 §c roﬁﬁﬁh@?&iﬁ G nﬁé om 50
to 95 Wt % pr ferably f.rom.70_to_90 wt % an is fraoam?5 tao 50wt

pref erably, % oﬁFlgeF&n§g Wos OR Pﬁg Sgsggg bPﬁg %Pﬁlogﬁgﬁné oéoboth
conponent s geaﬂbe menti oned. When the particle dianeters of the rubber
partlcles ar thin the above-nentioned ranges, good nechani cal

per for mance Gaf b&c0bLAAgHng! bohie ;aERuAL ol ding tWPREe 2HRAU NI a

smal l er particle aneter i s snal mechani cal "strengths such as an yield
strength, a tepsiibechr qelsl,ngzhetree&gtthe paktalgiing Sorerdikretfor tend to
decrease, and 6 on the other hand, if it is larger, the folding endurance
tends to deckgaserohie ipaRpact -ikesl shantiest Yapre type resin may be a
comercially avail able one. As the continuing styrene type copolyner in the
i mpact - resi st@n) % shykege tfpen ediestranicmpealty neringf téeg papiapsing ene,
pol y- a- net hyl styrene, pol yvinyl ketone or poly-t butylstyrene, or the

copol ymer9 orocatpdngrerfon e eatmpinde peirlte e wstfhiyledvdtrh ddrey ladtoyemay be
used. The distribution of volune-based particle dianeters Zo can be
measur ed by Isinggomeadd) @f fiPdetion type particle distribution nmeasuring
device (such _as a | aser d|ffract|on type particle analyzer LS-230
manuf act ur ed BRLEEe QEPERIEGH N O E PRAWINGE,| une average particle

di anmeter of the %ybber_

Distributions of volume-based particle
diameters of rubber particles in impact-resistant styrene
15 type resins used in Examples and Comparative Examples

BEST MODE FOR CARRYING OUT THE INVENTION

In the following, the present invention will be
described in detail.
The sheet of the present invention has a substrate
20 layer and a surface layer. The structure comprising
surface layer/substrate layer or surface layer/substrate
layer/surface layer is a preferred structure. Another
layer may be provided between the surface layer and the
substrate layer. As the other layer, an interlayer to
25 improve an adhesion property between the surface layer
and the substrate layer may be mentioned, for example.

The impact-resistant styrene type resins used for



z5 can be obtained by neasuring particle dianmeters (_ (longer dianeter +
shorter dianeter)/2) of at |east 1000 rubber particles in a picture taken
by a transm ssion type el ectron mcroscope for observing ultra-thin resin
segnents col ored by an osmic acid and using the follow ng 20 formul a:
Vol'ume average particle dianmeter = Eni~Di 4/ Eni ~Di 3 (ni represents the
nunber of rubber particles having a partigle dianmeter of Di.) It is

possi ble to incorporate other thernoplastic 25 resins to the substrate

| ayer, if thehanpupttistemBhierwebhtaia rabpernphrtocdesenkoiageat he
mechani cal properties. It is possible to incorporate various addi tives
such as a | upehkaat, 18spl BB&hCRzam, aadpaopeski ag i dmabd aorei AhokCi ng
agent (a nodifier for resin) in order to inprove flowability of the

conposi tion apdttbheudyoanvt chbaumetbaietli paraficibedieidedrpr.odiiceé, as 5 the
case requires. As the thernoplastic resin (C) used for the surface |ayer, a
pol yphenyl entmpaberregphetansi atyaepel ygbygr ereihgpeonesin, rabbABS t ype
resin, a polyester type resin such as a pol yethyl ene terephthalate resin or
a 1o pol yout phenéclesehhvhabatediésenena pokycabbonaneofepamtianeol ef i n
type resin (E) or a block copolyner (F) produced fromstyrene and a

conj ugat ed ddmenpetrayshe Isets Mhefensbhepthaticheeforyey mmyade-of a single
type or of a conbination of two or nore types. 15 In a case where a

pol ystyrene rgpéstestnstyrgsedtupet KestheFpBRaSS € Fesilh WEp, oft s
preferred further to add an olefin type resin (E), and/or a bl ock copol yner
(F) producedrBlBArsPoEERELlgRdNEVEBA] BoRPEG1GilRe J1RRELEFePiin LEFSe 188 n” (E)

i s a honopol ymer of _2o0_ethyl ene,or rogylene, a copo cont ai ni ng

ethyl ene or prBpyPBAethS LRESHRIAPESMPOREACET & Fé § ENEPesFS For
cxaml o & BeLyeLleney 2 oL vor opyLcne, an etybenelohy. acrylate
coPol YT 25 LeBL, Ik, BRCIEN! Langc e TG Lese. o pol yetylene type resin

As the impact-resistant styrene type resins, an
impact-resistant styrene type resin (A) containing 10 to
15 wt% of rubber having a volume average particle

15 diameter of from 0.5 pm to 1.5 pm and an impact-resistant
styrene type resin (B) containing 5 to 10 wt% of rubber
having a volume average particle diameter of from 2.0 um
to 3.0 pm wherein (A) 1s from 50 to 95 wt%, preferably,
from 70 to 90 wt% and (B) is from 5 to 50 wt%, preferably,

20 from 10 to 30 wt% on the basis of the total amount of
both components, may be mentioned.

When the particle diameters of the rubber particles
are within the above-mentioned ranges, good mechanical
performance can be obtained. If the amount of the rubber

25 having a smaller particle diameter is smaller, mechanical

strengths such as an yield strength, a tensile breaking

strength, a tearing strength etc. tend to decrease, and



pol yethyl ene resin or a linear |owdensity polyethylene resin is preferred.
The olefin type resin (E) is preferably one having a nelt flow index of 0.1
g/10 min or nore at 190C under a load of 2.16 kg (nmeasured in 5 accordance
with JIS-K-7210). If the nelt flowindex is |low, kneading with a
pol'yphenyl ene ether type resin, a polystyrene type resin, or an ABS type
resin becones difficult, whereby a good cgnposition is hardly obtainable.
Zo The anmount of the olefin type resin added is preferably from1l to 50
parts by wei ght e bl y<f rom: pa gh r r
preferably fggang?éEEEEpggﬁg’b%fmg?g%%,&gﬁagﬁé Eggigﬁépg?%o%8§$F?E%%

wei ght of th?e%ﬁ%agggggﬁggagg.thﬁhéhﬁf ,@%ﬂéééfsﬁgﬁﬁnsﬁ§}eﬁé gpgecar bon

black (D). | anount is sma e carbon bl ack tends to be

detached, whepeas hgxtﬁg ﬁ”@%ﬁhek@ib@ﬂgegvbﬁig%l@iBEEQU|Ast@hénif0r”1y

di sperse it I1n the thernoplastic resin (C t he conjugated dine for the

bl ock copol ygBht§F):idg Br9duaed tibemesbynonerand @neonjmpaateddiierent

but adi ene or isoprene nmay be suitably used. As the bl ock copolynmer (F), a
branched g£hakpystakl appkorBshhock terRebyI®medi 8¢l esed ipdlYsSyrRatgnt
3,281,383, or a linear block copolyner having at |east three bl ocks such as
(S1)- (Bu) 25p6%2)ctweensilatSieard BR1NepneIRRtonebbackoflgr-ted by styrene,
respectively, and Bu represents a bl ock formed by butadi ene). The bl ock
copol yner mapubelefyoeaetype, thed chwo lyoee poef er @bllymert wiishpreferred to
enploy two or nore types of block copolynmers different in the proportion of
but adi ene t oastryilené trAd eawrakedinyrle sietrhegmydiatieng malye bel efsied .t ype resin 5
(E) and the bl ock copol ynmer produced fromstyrene and a conjugated dine,
the resin conpogﬂﬁandﬂﬁﬁnﬂhnﬁipﬁr®ﬁﬂW&H¥M§thﬁEﬁdlﬁ%FQﬁ?hﬁﬁékamﬁﬁGQQanple,
STYROBLEND W5- 2776 (tradename, manufactured by BASF) may be nentioned. The
car bon blackcgb) beayessvagde Pt Ximg sulpges 10 Hfapst 108 itRRt an el ectric
conductivity. An electrically conductive sheet can prefﬁlably e used as a
packagi ng mapefitdic o digitadiidiior Patsditdiich ey icss SR AS Bhd aSHbon

bl ack (D), a furnace black, a channel black, an_acetyl ene hlack etc. my
preferably b&ldf&dche™ SYRs Baqhiae Yo ﬁgc\/“lgﬁ?é) g‘alné‘lr)flﬁ'é&éﬁéetgc e
surface area an% rqu{rgﬂgaa gﬁPIH addition anount to the resin while
provi di ng a FEGHFERedtt ¢ Eonditi'vity is preferably used. For exanpl e,
S.C. F. (super congductj v rpﬂgg% ~1el i | v, fguhace) ,
Ketjen black (t rglﬂ}aena\}n%ﬁl _é(;. manu ec&fja%eé; cyl‘ff%%“i\éé%f%ﬁ%é acet}% ene bl ack
may be menti aned peliaddidd oy s oy Lhe canhomblialedd the surface

| ayer varies depending on the kind used.” However, it iIs preferably added so

that the surface J&siditdndder i dhe-tsdate Hfedane )l & nat ekt tihw @5
substrate layer i's from 102 to 101~, preferably, from 10Z to 108.

Accor di ngly, rrbeaddiddoniamunt Dfpidrcardtaedlnck (Dardsnipgeferably in a
range of from5 to 50 parts 10 by weight, nore preferably, fromb5 to 40
parts by wei glitpeoreIdve hasinsl afoskiipepaidrs diysawiight wifttehrechirermaglrasti c
resin (C. If the addition anount is snaller, a sufficient electric
conducti vi t y szaymerdts o lobtend riwmd.ard fodia deid argbrusing feren i sl di l ity
Wi th respect to the
20 formula:
Volume average particle diameter = ni-Di*/sni.pi’
(ni represents the number of rubber particles having

a particle diameter of Di.)
It is possible to incorporate other thermoplastic
25 resins to the substrate layer, if the amount is small,
within a range not to deteriorate the mechanical

properties. It is possible to incorporate various



resin becones poor; formability decreases significantly and physical val ues
such as nechanical strength etc. decrease. |f the surface resistivity
bécones, | arger, an expected antistatic performnce can not be obtai ned, and
lo if it becones smaller, the electric generating capacity increases too
much whereby there is a danger of causing destruction of electronic parts.
To the surface |ayer, various additives sufh as a lubricant, a plasticizer,
a processing aid and another resin may be ‘added so long as i5 the addition

i s against t j 5 re i ti T ife thickness of the
sheet is pr e%(;%réa)‘lg%l?%% ggrﬁ%{.]%étoc? g%gﬁrnlm&\{frmor eap rleaf%r%a ﬂ%lé,f,f ratbm 0.1to 1 nm

If the entire th ; di 'a‘?ﬁisalhﬁ{ﬁlrpfo"réﬁﬂ the st rengidyof i & 2apackagi ng
cont ai ner ob é%néﬁﬁﬁﬁﬁfofﬁ%ng the sheet 1Is i%wu ficigﬂt. I# %t exceeds 3.0

mm f or mabi | ites Y] 8. o @MGOTHY esgRth v It T AFAB NG t A JRCHEN JRFEB 4L n @ hot
plate form ng becones difficult. The proportion of the thickness of the

surface layeryd® die @idnti& IdHLHNESS Bt 255 146 (e nfd deed Hiv@Riel ady from
2 to 80% nore preferably, from2 to 30% If it is less than 20, it is

difficultsto ot adsd heeqitdesd atic performance of the packaging 11
container fornmed by the sheet. There is in particular no limtation to the

process for produgé nghd hehsheshladolc exasph e(Ct hessdibssr atiee | eyefa@ad t he
surface | ayer nay be separately formed into 5 a sheet-like formor a

filmlike formyer usd ngpBroredyiuges  etftodt owvask byed ani natpsigy 4 herersd epwi se
by a therno-lam nation nethod, a dry-lam nation nmethod, an
extrusi on-| amiynzad i oes ivet hod ABS tthepd ikesifFura heylyestan natedrehiget may be
formed at a time by a nmulti-layer Zo co-extruding nethod using a feed
bl ock, a nuf tsuchams$ ot doalixedrydre |famwephthalate resin or a
10 polybutylene terephthalate resin, a polycarbonate resin,
an olefin type resin (E) or a block copolymer (F)
produced from styrene and a conjugated diene, may be used.
The thermoplastic rein (C) may be of a single type or of
a combination of two or more types.
15 In a case where a polystyrene type resin is used as
the thermoplastic resin (C), it is preferred further to
add an olefin type resin (E) and/or a block copolymer (F)
produced from styrene and a conjugated diene.
The olefin type resin (E) is a homopolymer of
20 ethylene or propylene, a copolymer containing ethylene or
propylene as the main component, or a blend thereof. For
example, a polyethylene, a polypropylene, an
ethylene/ethyl acrylate copolymer, an ethylene/vinyl
acetate copolymer, or an ethylene/a-olefin copolymer
25 resin may be mentioned.

Among these, a polyethylene type resin such as a

low-density polyethylene resin, a high-density



The sheet can preferably be used for a packagi ng nmenber for electronic
parts. A packagi ng contai ner obtained by a known sheet form ng nethod such
as a 15 conpressed air formng, a vacuumformng or a hot plate form ng can
be used as a packaging container for electronic parts. For exanple, a
vacuum tray, a nagazi ne or an enbossed carrier tape for packaging

el ectronic parts, and a vacuumforned tray for packaging an 20 el ectronic
appl i ance using electronic parts may be nentioned. In the follow ng, sone

exanpl es of i descr . LB 1 25
2 the subst BEXBFﬁgﬁehe' QLéregh'b 82y g%r&%rﬁlrsgﬁg bBRdith g8lgkkny AP

| mact -1 esi SLagt St ur BRELyped! esme(&efﬁutyﬁ@nf@@pﬁumﬂ by Toyo Styrene

K. K., Vol une average t 12 particle dianeter: 0.7 um Rubber content:

13.0 wts) ang ré@e%blg oﬁ@ hap%b Bemeskamt oft Yh@@ﬁ byfpe negi/no( Bin( H850,
manuf actured by Toyo Styrene K. K., Volune average particle diameter: 2.8

um Rubber cgptghte 40 990tO) uM@Er 5o UBEE A6 2 hes resi néQsueguihace |ayer,
an electrically conductive conpound whi ch was produced by neasuring

respecti vel ya88opanhsebyiwgi ghs-af7an0inpact - tlesisébnt £ pob yshdernes t ype
resin (H -E4, manufactured by Denki 1o Kagaku Kogyo K K.), 20 parts by

wei ght of canben kheekinBENKANBREACK]yviheuf/deher edhby Degpki rkagakuakKogyo
K.K), 10 parts by weight of an EEA resin (DPDJ-6169, manufactured by

Ni ppon Uni capoCeepamgnk nmyped)esid, 20rpant 2BBy tyweeglresafh hepohgst yr ene
resin containing a s5 styrene-butadi ene bl ock copolymer and an olefin type
resin ( STYROBLERDcWSL27 ¥BerehyubagiogdedobpoBASEPn bisehdirddyt hem uni fornly
by neans of a high speed bl endi ng nmachi ne; kneading the blend by neans of a
cp45 nmm bent obypanekile .screw extruder and pall etizing the kneaded 20

pr oduct by a strand cut nethod, was used.
The amount of the olefin type resin added is

preferably from 1 to 50 parts by weight, more preferably
from 1 to 30 parts by weight, further preferably from 3
to 25 parts by weight, on the basis of 100 parts by
weight of the total amount of the thermoplastic resin (C)
15 and carbon black (D). If the added amount is small, the
carbon black tends to be detached, whereas if the amount
is large, it is difficult to uniformly disperse it in the
thermoplastic resin (C).
As the conjugated diene for the block copolymer (F)
20 produced from styrene and a conjugated diene, butadiene
or isoprene may be suitably used. As the block copolymer
(F), a branched chain stellar form block copolymer
disclosed in U.S. Patent 3,281,383, or a linear block
copolymer having at least three blocks such as (S1)-(Bu)-
25 (s2) (wherein S1 and S2 represent a block formed by
styrene, respectively, and Bu represents a block formed

by butadiene). The block copolymer may be of one type,



The resins for both layers were co-extruded in accordance with a feed-bl ock
met hod using a cp65 nm extruder (L/D=28), a cp40 mm extruder (L/D=26) and a
T-die having a width of 500 nmto obtain a three-layered sheet 25 having an
entire sheet thickness of 300 ~zm and a surface |ayer thickness at each
side of 30 um EXAMPLE 2 13 As the substrate |ayer, a dry-blend
conprising 70 wt % of an i npact-resistant gtyrene type resin (A (XL1,

manuf actured by Toyo Styrene K K., Volune~average particle dianeter: 0.7

um Rubber ngk(eﬂggs}éﬁgﬁgg%lgpgg‘%bgg%%%@haa Egpéﬁblbgi:t%a% styrene

type resin ( act o Styrene K K, unme aver age

particle di %Eer'gaeé UE pRUBREEoGBALRBLs &9 FQepeit Wﬁstl—&%em and as a
c d np

resin for the sur e layer, such one as used In Exanple 1 was used. In the

sane manner gs.l8-EXapphbe LuthReene- eXt E¥$-eReas conducted in accordance

with the feed-b%ock met hod using the Q65 mm extruder (L/D=28), the Q40 mm

extruder (L/D=26psangh the ol ¢ed ifavongad idndt knef AQF imMmtheeobleaiih a
t hree-l ayered sheet having an entire sheet thickness of 300 umand a

surface i5 | aygr ahli ekBessoak eapblyhde pirodlcem COMPARGTEME BXAMBLE 1 As
t he substrate |layer, an inpact-resistant styrene type resin (A (XL1,
manuf act ur edcbyjligud et yiehe , KtKe, r¥ghinmecapesageopadtisellesedaiat gp- 0. 7
um Rubber content: 20 13.0 % was used, and as a resin for the surface
| ayer, such ar€-831096d mayEvenpksedl wBsr usrampla, t SEYRQRBENBNKSF 2 A%6
Exanmpl e 1, the co-extrusion was conducted in accordance with the feed-bl ock
met hod usi ng (tlhed€Bbmem ernuddertufeADbLY8 BASEFNe @0 brmmextioded.( L/ D=26) and
the 25 T-die having a width of 500 mmto obtain a three-I|ayered
The carbon black (D) may be added to the surface
10 layer to impart an electric conductivity. An
electrically conductive sheet can preferably be used as a
packaging material for electronic parts such as ICs etc.
As the carbon black (D), a furnace black, a channel black,
an acetylene black etc. may preferably be used. 1In
15 particular, such one having a large specific surface area
and requiring a small addition amount to the resin while
providing a high electric conductivity 1s preferably used.
For example, S.C.F. (super conductive furnace), E.C.F.
(electric conductive furnace), Ketjen black (tradename,
20 manufacture by LION-AKZQO) or an acetylene black may be
mentioned. The addition amount of the carbon black in
the surface layer varies depending on the kind used.
However, 1t is preferably added so that the surface
resistivity in the state of being laminated on the
25 substrate layer is from 102 to 10'%Q, preferably, from 102

to 10%Q. Accordingly, the addition amount of the carbon

black (D) is preferably in a range of from 5 to 50 parts



sheet having an entire sheet thickness of 300 umand a surface |ayer

t hi ckness at each side of 30 um 14 COVPARATI VE EXAMPLE 2 As the
substrate | ayer, an inpact-resistant styrene type resin (B) (H350,

manuf actured by Toyo Styrene K K., Volume average particle dianeter: 2.8
um’ Rubber content: 5 10.0 wt% was used, and as a resin for the surface

| ayer, such one as used in Exanple 1 was f$ In the sane manner as
Exanpl e 1, the co-extrusion was conducted in accordance with the feed- bl ock

the 1o T-di &7 Q@F%ig%?g 80 ko Birarn 2 (r So1 Sy ered e
having an ent) r%h%h%gé%/g K1i09S pBle cA0R M MANA SHIIhAC G ol aness at

each side of TV e substrate Iayer

dry-bl end coppii$ing)75 £p Vha Qédﬁﬂlbﬁpéﬁéuﬁgshét anh1skyrege type resin
(B) (H850, manu actured by Toyo Styrene K K., Volunme average particle

di ameter: 2. %u%?th%QQe%l%%%E%%tco%@d@ﬂﬂblkyaQQnZQdMVbéﬁoﬁﬁh1ned If

i npact -resi stant styrene type resin (H -E4, nmanufactured by Toyo Styrene

K. K., Vol ye javesade rdehanhli¢oendicamledisi bi 1k tVi midRubkeipdeantentched. 4
mﬁo) was used, and as a resin for the surface |ayer, such one as used in

Exanpl e 1 \Nageléieldbelc@n{e@ep‘b@@ Fiebids i @greadked e gio-fXdartsiyon was
conducted in accordance with the feed-block nmethod using the 5 mm

extruder 25 GHEDE2§)k1dahe vaddasmsexdy wde medh=bH26)] and-drivechil-edice having a
width of 500 nmto obtain a three-layered sheet having an entire sheet
t hi ckness of d3@@eameandIf shef aueface resistivity becomes larger, an
expected antistatic performance can not be obtained, and
10 if it becomes smaller, the electric generating capacity
increases too much whereby there is a danger of causing
destruction of electronic parts. To the surface layer,
various additives such as a lubricant, a plasticizer, a
processing aid and another resin may be added so long as
15 the addition is against the object of the present
invention.
The entire thickness of the sheet is preferably from
0.1 to 3.0 mm, more preferably, from 0.1 to 1 mm. If the
entire thickness is less than 0.1 mm, the strength of a
20 packaging container obtained by forming the sheet is
insufficient. If it exceeds 3.0 mm, formability by e.g.
a compressed air forming, a vacuum forming or a hot plate
forming becomes difficult. The proportion of the
thickness of the surface layer to the entire thickness at
25 1its one side is preferably from 2 to 80%, more preferably,

from 2 to 30%. If it is less than 2%, it i1s difficult to

obtain the antistatic performance of the packaging



15 layer thickness at each side of 30 Vim Wth respect to the sheets
obtained in the above Exanpl es and Conparative Exanpl es, eval uation was
conducted as follows. 5 (Evaluation) Physical properties were neasured
under environnmental conditions of 23C and a hum dity of 50% (1) Tensile
strength In accordance with JI'S (Japanese Industrial 1o Standard)-K-7127,
tensile tests were conducted using test pces No. 4 at a tensile rate of
10 mimn with Instron type tensile testei to measure a linear elastic

coefficient, Htg&ﬁgglnaﬁﬁggtg Re 2 %B%IQngatlon up to the breaking with

respect to a" ongltu |re tion i5 direction) and a width direction
(TD direction) ofpphe Sheats42); uQ'aCP NG anduranced 1 AGGHY dace th

JI S-P-8116, neasurenents mere conducted wth respect to a |ongitudinal

direction angd.,a geo&h@ltlﬁgd'th%ctsm@tof kbe ehembse, NURET 8hBsFgcENdi cated by
averaged val ues. (3) Inpact strength Sanples were cut out fromthe sheets

produced in Exgepl asgarfcCatpdnatl vYayxam ;ye%ea@,@pwaﬁelmawra@dmlmo% a
| oad of 500 g and a load of 1 kg using a 1/2-inch sem spherical inpact pin

in a Du Ront gt ¥pecknmpace Fegiebr( arruflactiuked fiyml@yo uSank alk K.) at an
envi ronment al
extruder, followed by laminating them stepwise by a
thermo-lamination method, a dry-lamination method, an
extrusion-lamination method or the like. Further, a
laminated sheet may be formed at a time by a multi-layer
10 co-extruding method using a feed block, a multi-manifold
die or the like.

The sheet can preferably be used for a packaging
member for electronic parts. A packaging container
obtained by a known sheet forming method such as a

15 compressed air forming, a vacuum forming or a hot plate
forming can be used as a packaging container for
electronic parts. For example, a vacuum tray, a magazine
or an embossed carrier tape for packaging electronic
parts, and a vacuum-formed tray for packaging an

20 electronic appliance using electronic parts may be
mentioned.

In the following, some examples of the present
invention will be described in detail.

EXAMPLE 1

25 As the substrate layer, a dry-blend comprising 90

wt% of an impact-resistant styrene type resin (A) (XL1,

manufactured by Toyo Styrene K.K., Volume average



16 tenperature of 23C. Results are shown in terns of 50 inpact destruction
energy value (unit: J) according to JI S-K7211. (4) Surface resistivity 5 By
usi ng a LORESTA MCP tester (manufactured by M tsubishi Petrochem cal Co.,
Ltd.) and setting the term nal distance to be 10 nm surface resistances
were neasured at 40 locations, i.e., 10 locations at equival ent distances
in awdth direction in tw lines in so front and rear surfaces of each
sheet. Logarithm c averages of neasured ngues are shown as surface

resistivitlepa kL1suhiafecalbasel ness ° slopat! efn .l Bl canfeheana

surfaces of ach sheet were measured wth a oss Checker 1G 301

(manufact ur eq oby,cfopisbARSEpAkIShoHaht AIIGRARYRY Glags Y@ ues, a

value at a |l ower gl ossiness was determ ned asS the surface gl ossiness. (6)

volune- based a5k, Chanlirarelebadiy! Mol s a0 MRarir eR@flimanak R coduct ed
by using a laser ditfraction type parficle dianmeter neasuring device (Laser

diffraction type;pact iahaeral.yzen L, 280ppeanelbacinted 1hy, oBegkamLoul ter,
Inc.) Table shows results of measurenment of the sheets 25 in Exanples and

Conpar at i ye Exaepl! es. Table 1 17 Conp. Conp. Conp. Ex. 1 Ex. 2 Ex. 1 Ex.
2 Ex. 3 Tensile strength 1431/1380 1366/ 1341 1476/ 1449 1054/1028 1261/ 1239

(MPa) Yield streng k302827 /24 3B/ fHifel 3 24119 ArvRd)ed ming<tliyon 138/ 44
137/ 101 87/ 4 144/ 114 120/ 96 Fol di ng endurance 3gl7/2469 5000/ 3888 2020/ 129
5000/ 4528 38G4ntBee ifte mempoumdaci istr ergt Prodited 8% hedburié®y 0. 90 (J)
Surface 2, 0 X 104/ 2 . 2 X 104/ 2 . 1 X 104/ 2 . 5 X 104/ 2 . 3 X 104/
reSl StlVity geépéctidedy8RD0 phriXl Gyl weXbhtl oZXBh Lrp¥id -Jw=fimt@rg] ossi ness
9 10 10 7 8 Note: "A nunerical value/a nunerical value" indicates a value
measur ed i n @adlystfyreDeandPED réisrdect (Hdndd, manufactured by Denki
10 Kagaku Kogyo K.K.), 20 parts by weight of carbon black
(DENKA BLACK, manufactured by Denki Kagaku Kogyo K.K.),
10 parts by weight of an EEA resin (DPDJ-6169,
manufactured by Nippon Unicar Company Limited) and 20
parts by weight of a polystyrene resin containing a
15 styrene-butadiene block copolymer and an olefin type
resin (STYROBLEND WS-2776, manufactured by BASF) ;
blending them uniformly by means of a high speed blending
machine; kneading the blend by means of a ¢45 mm bent
type twin screw extruder and palletizing the kneaded
20 product by a strand cut method, was used.
The resins for both layers were co-extruded in
accordance with a feed-block method using a ¢65 mm
extruder (L/D=28), a ¢40 mm extruder (L/D=26) and a T-die
having a width of 500 mm to obtain a three-layered sheet
25 having an entire sheet thickness of 300 pm and a surface

layer thickness at each side of 30 um.

EXAMPLE 2



18 Fig. 1 shows distributions of volune-based particle dianeters in
Exanples 1 and 2 and Conparative Exanples 1 and 2. As is clear fromFig. 1,
t he rubber particles of 5 Exanple 1 are rubber particles having a peak at

| ess than 2 ~m and rubber particles having a peak at 2 ~mor nore, in a

di stribution of particle diameters. The anount of the rubber particles
havi ng a peak at less than 2 umwas 74% and t he anmount of those having a
peak at 2 umor nore i0 was 26% In Exanp*% 1, the inpact-resistant styrene

type resins are contained.in 12.1 %.0f _r o riicl : 4 ngly, 9.0
\ivt iA) \C/)VI (yr u?ber Ba i c%gs it \?’ltﬁfgach plg e é’l_ gilt%&rere_l%?l%fcﬁmg%slsﬁ%‘gg 7CZH um and

: o of rubber partic a r i e 2 re are
15 containedwgﬂlgg, ?% t&gﬁ%Fg¥§QQ?§ %gré%gr§?glggsﬁa%?%%na(%ggﬁk% "l ess

than 2 ~n]an%a®ﬂ%§§%y%%@t%&g§§ 3%:09.APRAK Al (B1HNOR ARG LN 2

distribution 0 re contai ned. e ampbunt of the rubber

particl es hay.g ;3120 ARkl .| 839 LAANpgpptRsnediand sthe Al i of

t hose havi ng“a péak a um or nore was % Since the inpactresistant

styrene typeshegicas oien JEXample 2,600k t12c 3 Wh% el publer npamhi cl es, they
contain 2.9 wt% of rubber particles having a"particle dianmeter of |ess than

(Z)rumofg and Q3 st %Rk urukber Rkl 6e% RAYRAA KN .LI ¢l und aRREeIgedf 2 ~m
- particle diameter: 2.8 um, Rubber content: 10.0 wt3%) was
used, and as a resin for the surface layer, such one as
used in Example 1 was used. In the same manner as
10 Example 1, the co-extrusion was conducted in accordance
with the feed-block method using the ¢65 mm extruder
(L./D=28), the ¢40 mm extruder (L/D=26) and the T-die
having a width of 500 mm to obtain a three-layered sheet
having an entire sheet thickness of 300 pm and a surface
15 layer thickness at each side of 30 um.
COMPARATIVE EXAMPLE 1
As the substrate layer, an impact-resistant styrene
type resin (A) (XL1l, manufactured by Toyo Styrene K.K.,
Volume average particle diameter: 0.7 um, Rubber content:
20 13.0 wt%) was used, and as a resin for the surface layer,
such one as used in Example 1 was used. In the same
manner as Example 1, the co-extrusion was conducted in
accordance with the feed-block method using the @65 mm
extruder (L/D=28), the ¢40 mm extruder (L/D=26) and the
25 T-die having a width of 500 mm to obtain a three-layered
sheet having an entire sheet thickness of 300 um and a

surface layer thickness at each side of 30 um.



19 | NDUSTRI AL APPLI CABI LI TY The sheet of the present invention is excellent
i n mechani cal strength and fol di ng endurance and can preferably be used for
a ‘packagi ng container for 5 electronic parts. 20 CLAIMS 1. A sheet
having a substrate | ayer using an inpact resistant styrene type resin
conitaining 2 to 15 w % of rubber particles having a peak at less than 2 um
and an 5 inpact-resistant styrene type resin containing 0.2 to 10 w % of
rubber particles having a peak at 2 umorlfore in a distribution of

one. surf ace. OVEARGHIUE BRREEE Lbstrate | ayer comprising an 1o
et LSS E et SIS S ) SO0 8 L8 3 el ucber
S TN PR Yy
of the total lvzor%ﬁlﬁnn a%ﬁr%é%%g\g%&ﬁle%ntél%§r¥§gé %ljrg;sggné %glfgeﬁ %%r?:et %oé?f at

| east itsgongSur{Aes. 3 Ugfehdsh%%fq acCqy didng . (f(o% 3o %élq;{fg%fo"y%‘éfe‘?:i,n t he

20 surface | ayer contains a thernoplastic resin and rts by

vei ght of carhon, black DR JDE HA%,5Af1 100 RAT L5, Wehgbheok ke

thernoplastic resin (C). 4. The sheet according to Claim3, wherein the
thermopl asti qARRiM dLpsladndAle 11825 N ONG BBUBS WD B1ducted in

accordance with the feed-block method using the ¢65 mm
extruder (L/D=28), the ¢40 mm extruder (L/D=26) and the

10 T-die having a width of 500 mm to obtain a three-layered
sheet having an entire sheet thickness of 300 pm and a
surface layer thickness at each side of 30 um.
COMPARATIVE EXAMPLE 3

As the substrate layer, a dry-blend comprising 75

15 wt% of an impact-resistant styrene type resin (B) (H850,
manufactured by Toyo Styrene K.K., Volume average
particle diameter: 2.8 um, Rubber content: 10.0 wt%) and
25 wt% of an impact-resistant styrene type resin (HI-E4,
manufactured by Toyo Styrene K.K., Volume average

20 particle diameter: 3.1 um, Rubber content: 6.4 wt3%) was
used, and as a resin for the surface layer, such one as
used in Example 1 was used. In the same manner as
Example 1, the co-extrusion was conducted in accordance
with the feed-block method using the ¢65 mm extruder

25 (L/D=28), the @40 mm extruder (L/D=26) and the T-die
having a width of 500 mm to obtain a three-layered sheet

having an entire sheet thickness of 300 um and a surface



25 group consisting of a pol yphenyl ene ether type resin, a polystyrene type
resin and an ABS type resin. 5. The sheet according to aim3 or 4,
wherein the 21 surface layer contains 1 to 50 parts by weight of an
olefin type resin (E) and/or 0.2 to 20 parts by weight of a block copol yner
(F) produced fromstyrene and a conjugated diene, on the basis of 100 parts
by weight of 5 the total anmount of the thernoplastic resin (C and the
carbon black (D). 6. The sheet according 1% any one of Clainms 1 to 5,

wherein the surface,resistivity of.th ur fa | ayer is from102 to 1010S2.
10 7. The shzgyeﬁcgg%ﬁ%ﬁssﬁoa%nﬁgggeS%F%CPgi%@ fﬁTo 6, wherein the

thi ckness of the,suiface layer d s fr aii Lo B0%0f.d he el Lo ddl ckness of

I
the sheet. 8. A packaging contai ner %br ST e ST ORI e parts using the sheet as

defined i f ' .7, [ [
agchginbnth%Fggﬁfg,a&ﬁgpgﬁﬁéfhgl%gc%gaﬁﬁégggn%ggﬁggkggppe %glpggic parts

is a carrier . of an electronic part using the packagi ng
cont ai ner fofggﬁggf%gnﬁé gggggg§é defined in Claim8 or 9. 20

(A& 9. ABLY. A Y. ASA A AAIALU A AL A AL AL AL A
A A A D. Ay{l A UYal%uy T W y

Physical properties were measured under
environmental conditions of 23°C and a humidity of 50%.
(1) Tensile strength
In accordance with JIS (Japanese Industrial
10 Standard)-K-7127, tensile tests were conducted using test
plieces No. 4 at a tensile rate of 10 mm/min with Instron
type tensile tester to measure a linear elastic
coefficient, an yield strength and an elongation up to
the breaking with respect to a longitudinal direction (MD
15 direction) and a width direction (TD direction) of the
sheets.
(2) Folding endurance
In accordance with JIS-P-8116, measurements were
conducted with respect to a longitudinal direction and a
20 width direction of the sheets. Numerals are indicated by
averaged values.
(3) Impact strength
Samples were cut out from the sheets produced in
Examples and Comparative Examples and were measured with
25 a load of 500 g and a load of 1 kg using a 1/2-inch semi-
spherical impact pin in a Du Pont type impact tester

(manufactured by Toyo Seiki K.K.) at an environmental
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(5) Surface glossiness
5 Locations in front and rear surfaces of each sheet
15 were measured with a Gloss Checker IG-301 (manufactured
by Horiba Seisakusho K.XK.). Among each average values, a
value at a lower glossiness was determined as the surface
glossiness.
(6) Volume-based particle diameter distribution
20 Measurements were conducted by using a laser
diffraction type particle diameter measuring device
(Laser diffraction type particle analyzer LS-230,
manufactured by Beckman Coulter, Inc.)

Table 1 shows results of measurement of the sheets

25 in Examples and Comparative Examples.
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10@@ S’ Yﬁl]t?nfgjc%ﬁ 13844  137,/101 87,/ 4 144/114 120,96

Folding

endurance |3917,2469 5000,3888| 2020129 50004528 3864,71869

(times)

Impact

strength 0.81 0.88 0.71 0.69 0.90

(7)
Surface |, gx104/ 2.2X10%/ | 2.1X10°/ 2.5X10%°/ 2.3X10*/

resistivit
) Y| 9 .gx10° 1.1X10* | 1.0x10*  1.2x10*  1.1x10%
Surface
glossiness 9 10 10 7 8

(%)

Note: “A numerical value/a numerical value” indicates a value

measured in each of MD and TD directions.
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1119 Yl bC YRO¥R di)stribution of particle diameters. The amount of
the rubber particles having a peak at less than 2 um was
74% and the amount of those having a peak at 2 um or more
10 was 26%. In Example 1, the impact-resistant styrene type
resins are contained in 12.1 wt% of rubber particles.
Accordingly, 9.0 wt% of rubber particles having a
particle diameter of less than 2 um and 1.1 wt% of rubber
particles having a particle diameter of 2 pm or more are
15 contained.
Also, in Example 2, rubber particles having a peak
at less than 2 um and rubber particles having a peak at 2
pm or more, in a distribution of particle diameters are
contained. The amount of the rubber particles having a
20 peak at less than 2 pm was 24% and the amount of those
having a peak at 2 um or more was 76%. Since the impact-
resistant styrene type resins in Example 2 contain 12.1
wt% of rubber particles, they contain 2.9 wt% of rubber
particles having a particle diameter of less than 2 um

25 and 9.2 wt% of rubber particles having a particle

diameter of 2 um or more.
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heet having a substrate layer using an i1mpact-

resistant styrene type resin containing 2 to 15 wt% of
rubber particles having a peak at less than 2 um and an

5 impact-resistant styrene type resin containing 0.2 to 10
wt% of rubber particles having a peak at 2 pm or more in
a distribution of volume-based particle diameters, and a
surface layer formed on at least its one surface.
2. A sheet having a substrate layer comprising an

10 impact-resistant styrene type resin (A) containing 10 to
15 wt% of rubber having a volume average particle
diameter of from 0.5 pm to 1.5 pm and an impact-resistant
styrene type resin (B) containing 5 to 10 wt% of rubber
having a volume average particle diameter of from 2.0 um

15 to 3.0 pm wherein (A) is from 50 to 95 wt% and (B) is
from 5 to 50 wt% on the basis of the total amount of both
components, and a surface layer formed on at least its
one surface.
3. The sheet according to Claim 1 or 2, wherein the

20 surface layer contains a thermoplastic resin (C) and 5 to
50 parts by weight of carbon black on the basis of 100
parts by weight of the thermoplastic resin (C).
4., The sheet according to Claim 3, wherein the
thermoplastic resin (C) is at least one selected from the

25 group consisting of a polyphenylene ether type resin, a
polystyrene type resin and an ABS type resin.

5. The sheet according to Claim 3 or 4, wherein the
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5 the total amount of the thermoplastic resin (C) and the

carbon black (D).

6. The sheet according to any one of Claims 1 to 5,

wherein the surface resistivity of the surface layer is

from 102 to 10°Q.

10 7. The sheet according to any one of Claims 1 to 6,
wherein the thickness of the surface layer is from 2 to
80% of the entire thickness of the sheet.

8. A packaging container for electronic parts using the
sheet as defined in any one of Claims 1 to 7.

15 9. The packaging container according to Claim 8, wherein
the packaging container for electronic parts is a carrier
tape.

10. A package of an electronic part using the packaging
container for electronic parts as defined in Claim 8 or 9.

20



