29 DEC 2004 1 DESCRIPTI ON ELECTRONI C COMPONENT PACKAG NG CONTAI NER
TECHNI CAL FI ELD The present invention relates to an electronic 5 conponent
packagi ng contai ner and a sheet useful therefor. BACKGROUND ART As a
material for an electronic conponent packaging container such as &A3E&y00ér
a carrier tape, a polyvinyl 10 chloride (PVC) resin, a polyethylene
terephthal ate (PET) resin, a styrene typejcopolynmer resin, a polycarbonate
type resin or the like nmay be used dependi ng upon their properties. Anmong
carrier tapes, particularly for ap@égggfﬁyﬁjqor storing electronic
conponents sensitive 15 to static eFectrietrty,—classified into
sem conduct ors suchél éfﬁoﬁﬁﬁié%ﬁ%b@EﬁfOQE&kkéﬁN@r%O&%ﬁﬁ%ﬁﬁp to protect

S

the el ectronic conponents ‘agal ns atrc electricity, and resins having
carbon bl acknhReRtPRf ated; hnto the above- described resins are used. 20
El ectri cal caﬁpeﬁeﬁgs—ﬁaﬁe~fyrther been mniaturized, and it has been
atterpted to mough, glectrenic.comonents Ale2 i lier soeedongnd accor dingly

as el ectroni ¢ conponent packagi ng contai ners ones ving nore excellent
mechani cal stgengh by haye-REENNEEABLhEd ne2S sHIE Prasant (dweption is to
provi de an el ectronic ~conponent packagi ng container to acconplish such
objects. 2 9 REC 2004 2 DI SCLOSURE OF THE | NVENTI ON Nanely, the present
invention resides in an electronic conponent packagi ng contai ner which uses
a nmultil ayesapotyesier agfieet having a base | ayer conprising 5 a
pol yet hyl ene Terepnthalate type resin and a

As a material for an electronic component packaging

container such as a tray or a carrier tape, a polyvinyl

10 chloride (PVC) resin, a polyethylene terephthalate (PET)
resin, a styrene type copolymer resin, a polycarbonate
type resin or the like may be used depending upon their
properties. Among carrier tapes, particularly for
applications for storing electronic components sensitive

15 to static electricity, classified into semiconductors
such as IC, antistatic properties are required to protect
the electronic components against static electricity, and
resins having carbon black incorporated into the above-
described resins are used.

20 Electrical components have further been
miniaturized, and it has been attempted to mount
electronic components at a higher speed, and accordingly
as electronic component packaging containers ones having
more excellent mechanical strength have been required.

25 The present invention 1s to provide an electronic

component packaging container to accomplish such objects.



pol ycarbonate type resin, and a surface |ayer conprising a polycarbonate
type resin forned on at | east one side of the base |ayer. A sheet having
such a construction has been reported to be useful for food applications,
10 particularly as packaging containers and cap materials for pregdd fpod
to be heated or defrosted by e.g. a mcrowave oven, in JP-A-11-77938, but

surprisingly, it is particularly useful also as an el ectronic conponent
packagi ng contai ner. 15 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON Now, the
present invention mnll be explalned in detail. The el ectronic conponent
packagi ng ¢ ntion is one conprising a nultilayer

Cor epht hal at es?iﬁ%m%‘@éi Rg‘aﬁd?%%%cp;‘%iﬁwﬁa? ety G2 1 R & surf ace
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resi stance enper ure tends Crease

transpar ency, fé%&r‘i‘%éé Efr‘B? tQsdaCHeasea of ANSPE aﬁ‘é‘&yo%évﬁ ﬁsé?&ry in

a case where the state o ectronic conponent Suc IS a
product to he,JdG,pac PQ}?QJ:' n 2 hﬁq&é’@tﬁwﬁﬁ%' su¥hsHakby sehservied, fyom the

out si de. The bal ance between strength and transparency is excellent within
a range of thapolyedhyé@nes be useful for food applications,
10 particularly as packaging containers and cap materials
for prepared food to be heated or defrosted by e.g. a
microwave oven, in JP-A-11-77938, but surprisingly, it is
particularly useful also as an electronic component

packaging container.

15 BEST MODE FOR CARRYING OUT THE INVENTION

Now, the present invention will be explained in
detail.
The electronic component packaging container of the
present invention is one comprising a multilayer
20 polyester sheet having a base layer comprising a
polyethylene terephthalate type resin and a polycarbonate
type resin, and a surface layer comprising a
polycarbonate type resin, formed on at least one side of
the base layer.
25 The base layer contains a polyethylene terephthalate
type resin and a polycarbonate type resin. It preferably

contains from 70 to 97 wt% of a polyethylene



terephthal ate type resin of from70 to 97 wt % and the polycarbonate type
resin of from3 to 30 W% Fromthe 15 viewpoint of the transparency and the
cl oudi ness, the transparency is preferably at |east 85% and the cl oudi ness
is preferably at nost 15%in order to visually observe the statd BiC #04
packaged product fromthe outside. The state of the electronic conponent in
the container 20 can be visually observed-fromthe outside within these
ranges. The pol yethyl ene terephthal ate type resin may be one obtai ned

inly f t hyl I d terephthall id i ts dipethyl t
ey om sLbwlene, olveol aad Legepntalic. apld, ofy s, ALY ester,
t et t hyl I I 4- | oh di h I hept th I I
et anet ] 0, gLy e 1S oDXANECL B Rl o o Dept el yepe 01 veo

1, 5-napht hal eng dicarboxylic acid or _adipic acid in ase of a
dicarboxylié“%dY%t% %%%%e%??epﬁég?— &F eﬁéﬁﬁﬂ?ﬁs je US %5% a substitution

for 2 part olerdhecamnoner . Bueletanly.-a ealvelvlsna.ter souielal e © Lye

resin havinéxI cyc Xxane anol “‘conponent

as a glygol %{%ﬁé?gﬁ%g%ﬁ%%eges% 3 Palyet hyl tregg-lpgg%gégtgttype

resin having 0 an 1 sophthali'c acid conmponen as an acid

component capol yjes L4edr 113, Br eLerabLY wsed Ju 10 yicew of; £ ofmbi ity and

t ransparency. re preferred is a polyethyl ene terephthalate type” resin

having fromd-4,0:d9r 8REY0 Shgaclodasyekahexane c Aigwihanal  conponent as a
gl ycol component copol ynerized, since it tends to be slowy crystallized

and it has arddhgeb-hepact sbeebghhy Ancepoliyeerirzad piredustabhavbngas
nol ar ratio higher than the above range is unfavorable since its

crystal |l i zatd st Soekt r esmbynshewsuthuascausivig cH U en rodk®@ckt 8gbe
phenonenon in extrusion step, drying
10 packaged in the container is visually observed from the
outside. The balance between strength and transparency
is excellent within a range of the polyethylene
terephthalate type resin of from 70 to 97 wt% and the
polycarbonate type resin of from 3 to 30 wt%. From the
15 viewpoint of the transparency and the cloudiness, the
transparency is preferably at least 85% and the
cloudiness is preferably at most 15% in order to visually
observe the state of a packaged product from the outside.
The state of the electronic component in the container
20 can be visually observed from the outside within these
ranges.
The polyethylene terephthalate type resin may be one
obtained mainly from ethylene glycol and terephthalic
acid or its dimethyl ester, and in addition, as a
25 copolymerizable monomer, diethylene glycol, 1,4-

tetramethylene glycol, 1,4-cyclohexanedimethanol or

heptanemethylene glycol in a case of a glycol component,



step or recycling step, or decreasing physical properties 20 of the forned
product. Further, one having an intrinsic viscosity [77] nmeasured at 30C
when t he polyethylene terephthalate type resin is dissolved in a gﬁgﬁdmA
solvent of 1,1,4,4- tetrachl oroethane and phenol (in a weight ratz

60: 40) 25 (hereinafter referred to as IV vaIue) within a range of fromO0.6

dQ g to 1.0 d2/g, is preferably used. is less than 0.6 dQ g, the
sheet or the fornmed product tends 2 5 UU 5004 to have an insufficient
mechani cal strengtdﬂa}d IS |Ik§ go frgc ure, a d i f xceeds, %
d(err)/g, tHeF metd® %%b%i?%l ends BB Hﬁgﬁnan i19t3F T eds to

be poor, and producti tends to_be poor,  such .bein unf avor abl e. The
pol ycar bonat® %nl o? be*tsedfi A gﬁgargpgg ﬁ?‘%ﬁeﬁHQQPQQ?%&e made

o Sl PR P S T 5. mhnos
hyd h b bj s d I t hyl - but

P R A B T Rt
h I ol b d I d
onnpo_ygure%ﬁge%e§3§ ol ycar P %@ .Pagingoamgar ggy q cid copol ynerize

or a mx ereo 'S T ayer, ‘a meth blending t he

pol'yet hyl ene, a}cﬁrm Stﬁﬁnéﬁ/ﬂ&négsbgmg%ﬁgnlﬁh%ﬁo%o A RIAONG IV T €SI N 1S

not parti cul and elther irect I ntroducing a

stirred and dE&‘l%QnéEBi[zE'édt 2ok N4 B EXRTNERE byLhitiTedl Sheet: 20

form ng, and a meéthod of fusion-mxing a stirred and nixed material in a
nonoaxi al  omditidd adr &XtT UEST 16 Omo 0Bt aENapelikebsithand USINa thempatedhe tine

of sheet extrusion, may be enployed. The constitutional ratio of the
mul tilayer pa yesterid 2ombeeént Scppelenabliyesych st hate fdieanopadd om of t he
10 wview of formability and transparency.

More preferred is a polyethylene terephthalate type
resin having from 1 to 10 mol% of a 1,4-cyclohexane
dimethanol component as a glycol component copolymerized,
since it tends to be slowly crystallized and it has a

15 good impact strength. A copolymerized product having a
molar ratio higher than the above range is unfavorable
since its crystallization is extremely slow, thus causing
fusion or blocking phenomenon in extrusion step, drying
step or recycling step, or decreasing physical properties

20 of the formed product.

Further, one having an intrinsic viscosity [ 7]
measured at 30°C when the polyethylene terephthalate type
resin is dissolved in a mixed solvent of 1,1,4,4-
tetrachloroethane and phenol (in a weight ratio of 60:40)

25 (hereinafter referred to as IV value), within a range of

from 0.6 dl/g to 1.0 dl/g, is preferably used. If it is

less than 0.6 df/g, the sheet or the formed product tends



surface | ayer of the polycarbonate type resin |lamnated on the base is from
10 to 30% of the entire sheet. if it 29 DEC 2004 is |less than 10% %té? Eé‘uzﬂé
resi stance tends to decrease, and if it exceeds 30% post-formbili § s
to decrease, such being unfavorable economcally. The thickness is
suitably from0.1 to 1.5 nm nore preferably 5 from0.2 to 1.0 mm A sheet
conprising a base layer containing a polyethylene terephthalate type resin
and a pol ycarbonate type resin, and a surface |ayer containing a
pol ycar bonat e_type resin fotf_rtrggi Qltatnmlﬁ%asﬁti one side of. 10 éhe bzﬂggllayer,

y

wherein the base Y%y%? contains ‘om 70 to 97 wt o%l?g%}ﬁea%ol %/%t ne

t er epht hal ate t ¥?§%E§§%2| aggd itfr qQm %tD%%eS&% Vf'(@ﬁge/%e htqjog ){rg:%tﬁonat e type

resin based on anount ~of ol yet erep al ate type

resin and ”\?’igg&?g{/gg%‘?gg E:ép%elalirg%sia%’dk%@gzrt%r%%%f&eééng%eE{S'eb%urface

| ayer is from e total” thickness, an electrically

conducti ve f h ng;a, ceatifg da n ctrically
conducti ve (S:%%?i}hggéﬁ g%o gg'sttlgéng giv éﬁoft t%ﬁéeé)s%or 'acsé&Jf}gy%%!,uq?s sui tably
used for san gl ect £ PQi¢.20 conponent packagi ng container. Here, the

electrically conductive coating is a coating containing carbon bl ack

and/or an anti st ahic,aa9RLpERE &l agtdd cald i candustiveq cgathag may further
contaln e.g. aresin content or a solvent. As the resin cont ent, an acryllc

type resin, @ra5cRel YESLAE1bYPE sl 85N rRllea mRAINIYF edthanessydeor egha may, for
exanpl e, be used. As the solvent, an ester type such as ethyl acetate or
butyl acet atgroancaticohoh bypegenehm2®holdCo200h &stasr etdtanode et hanol or

i sopropyl al cohol, a hydrocarbon type such as toluene or xylene or a m xed
sol vent theneofiodandrhe regtdetiah, bivapeenot anpilxeeéssad.went2 H-bis- (4-

10 hydroxyphenyl)propane (bisphenol a), 2,4-bis-(4-
hydroxyphenyl)methyl-butane and 1,1-bis- (4-
hydroxyphenyl)-~cyclohexane. Further, it may be a
homopolycarbonate, a copolycarbonate having a carboxylic
aclid copolymerized or a mixture thereof.

15 In the base layer, a method of blending the
polyethylene terephthalate type resin with the
polycarbonate type resin is not particularly limited, and
either of a method of directly introducing a stirred and
mixed material into an extruder at the time of sheet

20 forming, and a method of fusion-mixing a stirred and
mixed material in a monoaxial or biaxial extruder to
obtain pellets, and using them at the time of sheet
extrusion, may be employed.

The constitutional ratio of the multilayer polyester

25 sheet is preferably such that the proportion of the

surface layer of the polycarbonate type resin laminated

on the base is from 10 to 30% of the entire sheet. If it



wat er and an al cohol type may, for exanple, be used. 5 Particularly when
wat er or a m xed solvent of water and an alcohol type is used, decrease in
sheet physical properties due to solvent at the tine of coating gﬁgngg
suppressed. The carbon black is not particularly limted, but 10 @Wﬁg
an average particle size of less than 50 um a specific surface area of
from50 to 1,300 n2/g and a DBP oil absorption of from80 to 500 g/100 g is
preferably wused. As the antistatic agent, a comercially available 15

ani oni ¢ ant i s{af | apent, ; 68t 1 enlc,antl sali.c agent. . amphol yLic gt static
agent or nonioni i'statr ¢ agent, “and i n addition, a nmetal Type oxide

n
such as. SI2LSh 1ype. cLDZCRLSA LyPecn ZACAL LURe, L,40 electtically

LSs

c a

. ﬁ 1yp (
conductive hi'gh pol yner nolécul’e such "as pol ypyrro pol yt hi ophene or

pol yani |i ne, ; DRy, . for S?QﬂpkgingﬁuH§%@bra ¢ Usfn A:44 O pﬁh%gﬁg_term

antistatic agent 1S preferre a case ere a particularl

antistatic LS Eequl,tedsThe hi ol r i st atj , for
exanpl e, be gﬁ%ﬁ%é%%%eégtg%g?gglﬁbﬁﬁg%ﬁ@feé§¥£?”f§%§%id§$%§p%€§géﬁ%?§gnide
type or a sitoxange typ§-1Thepgontent of each conponent in the electrically

conductive coating is not particularly limted, but one 2 9 DEC 2004 8

having from 1 t0a50nub% ebrbhe 168 B GeNtay dy WBAcd 00520 W% Of the
carbon bl ack or the antistatic agent and from 35 to 90 wt % of the sol vent

may be used.pdhge€ehgTénont 6repRPBALAL cPAEKRYINRG GOl Nerp®f yddepoRa P& esent
invention is obtained by firstly producing a multilayer polyester sheet
havi ng a baseypayessangd andsr taee€akayary efroldoomwed hivnd ar m ng. As t he net hod
of producing the nmultilayer polyester sheet, it can easily be produced,
f or exanpl e,pbyvcaektnaseonybpy meais doraefl on at least one side of
10 the base layer, wherein the base laver contains from 70
to 97 wt% of the polyethylene terephthalate type resin
and from 3 to 30 wt% of the polycarbonate type resin
based on the total amount of the polyethylene
terephthalate type resin and the polycarbonate type
15 resin, and the thickness of the surface layer is from 10
to 30% of the total thickness, which is an electrically
conductive sheet further having a coating layer of an
electrically conductive coating on at least one side of
the surface layer, is suitably used for an electronic
20 component packaging container. Here, the electrically
conductive coating is a coating containing carbon black
and/or an antistatic agent. The electrically conductive
coating may further contain e.g. a resin content or a
solvent. As the resin content, an acrylic type resin, a
25 polyester type resin or a polyurethane type resin may,

for example, be used. As the solvent, an ester type such

as ethyl acetate or butyl acetate, an alcohol type such



10 die nethod enploying a nulti-manifold nmethod or a feed block nethod by
pl ural conventional extruders. In such a case, the polycarbonate type resin
| ayers constituting the base |ayer and the surface |ayer are strggg{y2m4
bonded to each other in a fused state, and accordingly they can easily
be | am nated w thout using an adhesive |layer, but of course an adhesive may
be used. The coating | ayer can be obtained by coating the electrically
conductive coating on at |east one side of the surface |ayer, followed by

drying. The Coa}&dé ggl”eé{‘fgqoﬁ pot lB% gsg)ta”%o;{ﬁo 91%95 1:598 met hod

may be enploye or ek ravur coating

et hod, 3 diseealiag Je hod., 0r_a 23R engemo% myhe Tntioped. 11 is

allowed to a corona di sc reatnment or a priner treatnent by

means of 25 anathier coaking QQ%“E ibA, the cgheet %O%l%é%éw&@s case

requires. It 1s preferred to adjust the coating anount and fhe |ckness of

the coating | Ayer 503tAataiisngScDoE €29004 0 Suniace Speciiig resi stance

is within a range from104 to No adequat'e protective properties

of an ekectyoni & ¢oPOReRtA0aLRsL %Eab'%.%éﬁﬂédﬂvéﬁkcéﬁl&@te?béﬁaned'f
the surface specific resistance is beyond 5 this range. The specific

thickness vayi es d4ependi fge UPSNusthe typecak Ne eircdd i@@lsycgonductive
coating, but is preferably within a range of from0.5 to 10 um If it is

| ess than Ogrqparieaddgeate ebeothicak cordudiie/idy coribhe ehhabaed after
formed as an el ectronic conponent 10 packaging container, and if it exceeds
10 pm sheetsugpmopesddes such as fornmability tends to be greatly
influenced. For the nultilayer polyester sheet, various additives may be
i ncorporated i ntthe¢ heabase bayek os g PES tsuflacel ¥ aysniasdt hbutase
requires. The additive may,
10 one having an average particle size of less than 50 um, a
specific surface area of from 50 to 1,300 m?/g and a DBP
0il absorption of from 80 to 500 g/l00 g is preferably
used.
As the antistatic agent, a commercially available
15 anionic antistatic agent, cationic antistatic agent,
ampholytic antistatic agent or nonionic antistatic agent,
and in addition, a metal type oxide such as Sn0,/Sb type,
In,03/Sn type or zZnO/AZ type, or an electrically
conductive high polymer molecule such as polypyrrol,
20 polythiophene or polyaniline, may, for example, be used,
and use of a high polymer antistatic agent is preferred
in a case where a particularly long-term antistatic
effect is reguired. The high polymer antistatic agent
may, for example, be a polyether type, a polyether ester
25 amide type, a polyamide type or a siloxane type.

The content of each component in the electrically

conductive coating is not particularly limited, but one



for exanple, be a coloring agent, a pignent, a dye, an antistatic agent, an
ul travi ol et absorber, an energy extinction agent, a |light dispersing agent,
a fluorescent brightening agent, an antioxidant, a heat stabilizern, S@E,CZ@UI,
~sli pping agent, an anti-block agent, a filler, a delustering agent

fire retardant. Further, a known resin may be added to the base | ayer or
the surface layer if its amount is small., As the pol yethyl ene terephthal ate
type resin, a polycarbonate type resin an& 25 the electrically conductive

coating, a comerci ava|I bl e on used. For the_base_ Il aye

celvags or SARTEs of ot tﬁaPﬁ §’ﬁé’eto ng e Tt THE R mef Dol oF %Ec 2004
10 sheet pr ﬁuctgon or E er| duckhpf a .forned roduct By
recycled in % whbunf Bbef AR T 7SR et may be

applied to t surface_ of pe I |Iay r | yest er sheet as the case 5

requires. p%ﬂﬁ i%thtaﬁ WE 83? ﬁ@tﬁ%ﬁl |6ﬁs ¥FOwn net hods may be

enpl oyed such as anti.static a gt and a hhod of
By

| ani nating a resFﬁ ﬁg$FggO§ﬁcaﬁum§%ﬂﬂi}zﬁﬁﬁﬁaQ%ﬁgn% tedt nafe

applylng the antistatic treatnent t.he surf reventlng
attachrrent or- ?% E V%nﬁnﬁﬁﬂtésef)%% rlél‘r%’lac%J a]rciY’C)Snte epdrt (’gllss? a

electricity /{&@ﬂf ?f%%?{égﬁgeg’@%? shie ShEeRL s %eadseasl%/é’ﬂ%?@'

cont ai ner. nmponent packaglng contalner aving a free shape

can be Obta'Q@Pféé@”lé@@rab@Mﬁlg%%%r%994c§ﬂﬁ%b 13 sby it iddZideg & known

met hod of form ng a sheet such as vacdum form ng, air-pressure formng or

pressing. Thisoaeonhgl PRE hlexcellkenbdiyhealr redst ance, 44 angpargncy  and
mechani cal strength and is thereby used suitably as a «carrier tape for

packagi ng ofpe@astbeutasl ytarnekamd@ eGomgorerts ridisth aa) | eskesbessedrcarri er
tape). The <carrier tape is useful for packaging of an electronic
10 die method employing a multi-manifold method or a feed
block method by plural conventional extruders. In such a
case, the polycarbonate type resin layers constituting
the base layer and the surface layer are strongly bonded
to eaéh other in a fused state, and accordingly they can
15 easily be laminated without using an adhesive layer, but
of course an adhesive may be used.

The coating layer can be obtained by coating the
electrically conductive coating on at least one side of
the surface layer, followed by drying. The coating

20 method is not particularly limited and a known method may
be employed. For example, a gravure coating method, a
roll coating method, a dip cocating method or a spray
method may be mentioned. It is allowed to apply a corona
discharge treatment or a primer treatment by means of

25 another coating agent to the sheet coated surface as the

case requires. It is preferred to adjust the coating

amount and the thickness of the coating layer so that its



conponent such as I C. The el ectronic conponent is stored in a pocket
portion of the carrier tape, and the surface of the carrier tape is
heat-sealed with a cover tape. As 25 the cover tape, a connerciah?gn C 7004
avai l abl e one may be used as it is. Now, the present invention w IEbe
explained in 29 DEC 2004 11 further detail with reference to Exanpl es.
Eval uation nethods Physical properties were neasured as follows under an
environnmental condition of 23C in a humdity of 50% 5 unless otherw se

Q{Eiﬁéngﬁg igpﬁgémsabength,
S

specified. Further, with.respect.to _optical pro
eval uation %%ﬁn:?% i e%%%%?dﬁﬁ%ésngEeaggtEﬁﬁégd ih & sheet ape “which is

nore conmon .t @ for roduct, are shown, (1) . _Light transnittance
and surface © gﬂ%inggsnﬁg)%ééﬁ%ﬂaffé% AUl T é*aé§E§E go%tL F%

nmeasuri n roma sheet

and 2formed proaductc | nosachont Exasples and Comarative Parplgs. and

measurenent was carrred 0 n ac nce wt neans of a

Cur bi di et ero BN AET Lk egho by, NeppanSDenshioku Ldustyjes Q0-pe bty 15 (2)

| mpact streng sanpl e was cut out froma sheet 1n each of anpl es and

Conpar at sve (Rl 3, anGPagirenent yWascgattsi 66,94l R JmBans Phy g, pu Pont
type inpact tester Tmanufactured by Toyo Sei ki Seishaku-sho, LTD. by using a

20 half inchihendgphes cahel BPAEEr£ORE19NE HERES iQfe 2 Wi n@Nd It kgsat an
envi ronnmental tenperature of 23C. The results are shown by a 50% i npact

fracture engr@yrdnihty wddhas dethngd ba FrSnK02El.td 3)o Rast - frar mpbiddty 25
A carrier tape having a width of 24 mmwas prepared froma sheet of each of
Exanpl es and Loapataat | ¥e5 Exanphesadbyuaeanslef ta iealr icmdwapel Dt vl 8gn
machi ne (manufactured
be obtained after formed as an electronic component
10 packaging container, and if i1t exceeds 10 um, sheet
properties such as formability tends to be greatly
influenced.
For the multilayer polyester sheet, various
additives may be incorporated into the base layer or the
15 surface layer as the case requires. The additive may,
for example, be a coloring agent, a pigment, a dye, an
antistatic agent, an ultraviolet absorber, an energy
extinction agent, a light dispersing agent, a fluorescent
brightening agent, an antioxidant, a heat stabilizer, a
20 slipplng agent, an anti-block agent, a filler, a
delustering agent or a fire retardant. Further, a known
resin may be added to the base layer or the surface layer
if its amount is small. As the polyethylene
terephthalate type resin, a polycarbonate type resin and
25 the electrically conductive coating, a commercially

avallable one may be used. For the base layer, a selvage

or a misroll of a main sheet generated at the time of



29 DEC 2004 17 by EDG to evaluate the formability. O0: good O: slightly
poor X : poor 5 (4) Heat resistance A formed product formed froma sheet of
each of Exanples and Conparative Exanples was subjected to a heat 3
treatment at 90C, 100C or 110C for 10 minutes by means of a fine o%g# Eﬂ@E
manuf act ured by YAMATO, and the 10 degree of deformati on and change in
transparency were visually observed andgval uated in accordance with the
foll owi ng eval uati on standards. O: no deformati on A: not deformed but

whitened 13 ter% fal atw o A SBheLEaluEer o2 hage, e having a

pol yet hyl ene (hereina ter referred to as PET) resin (PET

9921, manuf agtur %q; bys East e, é/ Myal jesd. &Q%dﬁedoﬁ 20opokyear benafe;

(hereinafter referred to as PO resin (Tupilon S-3000, manufactured by

M t subi shi Eng'Qﬁ?ﬁiﬂﬁhséﬂéﬁé'€$e£P%@QEa&h?”%ebhéﬁd%@d!Qoat%kDPOthon as
identified in Table 1 and stirred and m xed was used, and as a material for

a surface |ayerral@ ke ft@{ér&glpdhmﬁe@%&m@st@w@lée&l AsWasels@de and they
were dried so that the water cont'ent would be 50 ppm by nmeans of

huni di f ys ng redfiiieless PDA30DAM and iRt20RS, dreshecdivelyshsanufagivngd by 2 9
DEC 2004 13 KAWATA MFG Co., Ltd. Then, the material for both surface |ayers

and the makeokwal nfeathddie nhaseanveing Siyad t aneloustyaextendedolly conmansy of a
40 mm nonoaxi al extruder manufactured by

an antistatic agent and a method of laminating a resin
having an antistatic agent incorporated thereinto. By
applying the antistatic treatment to the surface, effects

10 of preventing attachment or fling of a minute electronic
component due to static electricity can be obtained when
the sheet is used as a packaging container.

An electronic component packaging container having a

free shape can be obtained from the above—described sheet

15 by utilizing a known method of forming a sheet such as
vacuum forming, air-pressure forming or pressing. This
container is excellent in heat resistance, transparency
and mechanical strength and is thereby used suitably as a
carrier tape for packaging of particularly minute

20 components (also called embossed carrier tape). The
carrier tape is useful for packaging of an electronic
component such as IC. The electronic component is stored
in a pocket portion of the carrier tape, and the surface
of the carrier tape is heat-sealed with a cover tape. As

25 the cover tape, a commercially available one may be used
as it is.

Now, the present invention will be explained in



5 CH YODA SEIKI CO., LTD. and a 65 nm nonoaxi al extruder manufactured by

CH YODA SEIKI CO., LTD., respectively, at an extrusion tenperature within a
range of from 260 to 300C and the respective fused resins were czﬁagﬁaﬁﬁby
nmeans of a two-types three-layers feed bl ock manufactured 10 by S

I ndustries, Ltd. (thickness slit ratio 1:10:1) and extruded by a T-dies
having a wwdth of 700 mm to prepare a three-layer sheet having a thickness
of 0.50 mmand a thickness ratio of the sheet of 1 (surface layer) : 9

(base 'ayef)furéhéls%é@&ﬂ'm/@ﬁ) r@feg\éﬁﬂ%h't:%g Extnd1dd S. EXAMPLES 2 and 3
and COVPARATI VE EXAMPLES 1 to hree-1ayer sheet was prepared in the sane

manner as iR, Bxampl &, L, exgeR8t that the conposition was changed as
identified rn“Tabre-T——2ﬁ—ﬁEsu ts of neasurenent of the total |ight

transmttance, chudiAgss %BQek%H%%I wildee RS Bfed NESer o TORL SuaRErshown i n
Table 1. Wth respect to ?he total light transmttance and cl oudi ness, no

signi ficant ghange ryasebser ¥edaunt bh bhe2gont eat ;0hukieiRG 1LSigny n the 25
base becane 30 parts by weight, but the cloudiness greatly decreased when

t he content hecade digheri $baspdifpants byrweeght wi2d PECp20@4 k4 This
sheet was fornmed by a carrier tape machine, and post-formability was

eval uat ed, atidel nesabésc pee showimpebtt abhlrenbthfhevfarueahidnty slightly
decreased when the content of the PCresin in the base becane hi gher than
30 5 parts tasuwEightin dardhéancéheihbat séesnsiances: ¢f et oshmgde pr oduct s
were conpared and the results are shown in Table 2. The fornmed product
became whi t effd-tanids inereranspanehbyn di appear ed catudtloa ¢ fsitden cont ent  of

the PCresin in 10 the base was | ess than 5 parts by wei ght, whereas when
(1) Total light transmittance and surface cloudiness

10 A sample for measuring was cut out from a sheet and
a formed product in each of Examples and Comparative
Examples, and measurement was carried out in accordance
with JIS K-7105 by means of a turbidimeter manufactured
by Nippon Denshoku Industries Co., Ltd.

15 (2) Impact strength

A sample was cut out from a sheet in each of
Examples and Comparative Examples, and measurement was
carried out by means of a Du Pont type impact tester
manufactured by Toyo Seiki Seishaku-sho, LTD. by using a

20 half inch hemispherical impact core and loads of 500 g
and 1 kg at an environmental temperature of 23°C. The
results are shown by a 50% impact fracture energy (unit:
J) as defined in JIS-K7211.

(3) Post-formability

25 A carrier tape having a width of 24 mm was prepared

from a sheet of each of Examples and Comparative Examples

by means of a carrier tape forming machine (manufactured



the content of the PC resin was at least 5 parts by weight, the forned
product did not whiten. COVWARATI VE EXAMPLES 5 and 6 A PET resin and a PC
resin were extruded fromboth 15 two extruders of Exanple 1 to p&ggﬁi%g
singl e-1ayer sheets having a thickness of 0.5 nmm Eval uati on was i (Y
out in the same manner. The PET resin single-layer sheet has good
transparency and post-formability but is spgnificantly poor in inpact
strength at a | ow 20 tenperature and heat resistance. The PC resin single-

| ayer sheet Sspge9d: grgoggg%%gcxmélﬁyygaggf*_ th and heat resistance but
is significantly poor in post- formability. MPLES 4 and 5 and COVPARATI VE

EXAMPLES 7 and 8(25 f-sheet was prepared in the same manner as in each
Exanpl e by using the sanme resin conposition as in Exanple 2 (90 parts by
wei ght of a PET pesig £19 pabts by 29 DEC 2004 Ib weight of a PC resin)
as the base | ayer and 100 parts by weight of a PCresin as both surface

| ayers with a sheet peenstitution ratio of three layers in two types as
illustrated in Table 3. The post-formability of the 5 sheet and the heat
resi stance of4fhechor redipraduet were evaluated and the results are shown
in Table 3. Wien the both surface |ayers are higher than 30% the post-
formabi lity decrrasesmedhemotihey dernesstidamnm 1eet hef beah bpési stance
decreases, and when the both surface 10 | ayers are 5% defornation takes
pl ace at 110&xaR91&ECaR004omPare€Dvef Bkamples was subjected to a heat

treatment at 90°C, 100°C or 110°C for 10 minutes by means
of a fine oven DH62, manufactured by YAMATO, and the
10 degree of deformation and change in transparency were
visually observed and evaluated in accordance with the
following evaluation standards.
O: no deformation
A : not deformed but whitened
15 X : deformed
EXAMPLE 1
As a material for a base, one having a polyethylene
terephthalate (hereinafter referred to as PET) resin (PET
9921, manufactured by Eastman, IV value=0.80) and a
20 polycarbonate (hereinafter referred to as PC) resin
(Iupilon S-3000, manufactured by Mitsubishi Engineering-
Plastics Corporation) blended in a proportion as
identified in Table 1 and stirred and mixed was used, and
as a material for a surface layer to be formed on the
25 base, a PC resin was used, and they were dried so that

the water content would be 50 ppm by means of humidifying

driers PD-30DAM and P-50DS, respectively, manufactured by
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KAWATA MFG Co., Ltd.

Then, the material for both surface layers and the
material for the base were simultaneously extruded by
means of a 40 mm monoaxial extruder manufactured by

5 CHIYODA SEIKI CO., LTD. and a 65 mm monoaxial extruder

manufactured by CHIYODA SEIKI CO., LTD., respectively, at
an extrusion temperature within a range of from 260 to
300°C and the respective fused resins were combined by
means of a two-types three-layers feed block manufactured

10 by Sanwa Nuts Industries, Ltd. (thickness slit ratio
1:10:1) and extruded by a T-dies having a width of 700 mm
to prepare a three-layer sheet having a thickness of 0.50
mm and a thickness ratio of the sheet of 1 (surface
layer) : 9 (base layer) : 1 (surface layer) by qguenching

15 rolls.

EXAMPLES 2 and 3 and COMPARATIVE EXAMPLES 1 to 4

A three-layer sheet was prepared in the same manner
as in Example 1 except that the composition was changed
as identified in Table 1.

20 Results of measurement of the total light
transmittance, cloudiness and impact strength of these
sheets are shown in Table 1. With respect to the total
light transmittance and cloudiness, no significant change
was observed until the content of the PC resin in the

25 base became 30 parts by weight, but the cloudiness
greatly decreased when the content became higher than 30

parts by welght.
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This sheet was formed by a carrier tape machine, and
post-formability was evaluated, and the results are shown
in table 1. The formability slightly decreased when the
content of the PC resin in the base became higher than 30

5 parts by weight.

Further, the heat resistances of the formed products
were compared and the results are shown in Table 2. The
formed product became whitened and its transparency
disappeared at 110°C if the content of the PC resin in

the base was less than 5 parts by weight, whereas when

=
(@]

the content of the PC resin was at least 5 parts by
weight, the formed product did not whiten.
COMPARATIVE EXAMPLES 5 and 6
A PET resin and a PC resin were extruded from both

15 two extruders of Example 1 to prepare single-layer sheets
having a thickness of 0.5 mm. Evaluation was carried out
in the same manner. The PET resin single-layer sheet has
good transparency and post-formability but is
significantly poor in impact strength at a low

20 temperature and heat resistance. The PC resin single-
layer sheet has good transparency, ilmpact strength and
heat resistance but is significantly poor in post-
formability.
EXAMPLES 4 and 5 and COMPARATIVE EXAMPLES 7 and 8

25 A sheet was prepared in the same manner as in each
Example by using the same resin composition as in Example

2 (90 parts by weight of a PET resin and 10 parts by
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1
welght of a PC resin) as the base layer and 100 parts by
weight of a PC resin as both surface layers with a sheet
constitution ratio c¢f three layers in two types as
illustrated in Table 3. The post-formability of the
sheet and the heat resistance of the formed product were
evaluated and the results are shown in Table 3. When the
both surface layers are higher than 30%, the post-
formability decreases, when they are less than 10%, the
heat resistance decreases, and when the both surface

layers are 5%, deformation takes place at 110°C.
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EXAMPLE 6

An electrically conductive coating comprising 36 wt$%
of a methyl methacrylate-methacrylic acid ester
copolymer, 4 wt% of carbon black (Balcan XC-72,
manufactured by Cabot) and 60 wt% of an isopropyl
alcohol/ethyl acetate mixed solvent (9/1) as a solvent
was coated on both sides of the sheet of Example 1 by a
gravure coating method, followed by drying to provide a
coating layer having a thickness of 4 um.

EXAMPLE 7

The same operation as in Example 6 was carried out
except that an antistatic agent (Chemistat 3100,
manufactured by SANYO KASEI CO., LTD.) was used instead
of the carbon black.

The surface specific resistance and impact strength
of the sheets of Examples 6 and 7 were measured.
Further, each of these sheets was formed by a carrier
tape machine, and the post-formability was evaluated.
The results are shown in Table 4. Each sheet had good
surface specific resisténce, impact strength and

formability.



29 DEC 2004 18 EXAVMPLE 6 An electrically conductive coating conprising 36

wt %

of a nethyl

nmet hacryl ate-nmet hacrylic acid ester

copol yner,

4 wt % of

carbon bl ack (Balcan XC-72, 5 manufactured by Cabot) and 60 wt %208 DEN(0;

i sopropyl

al cohol / et hyl

acetate m xed solvent (9/1) as a sol vent

was

coated on both sides of the sheet of Exanple 1 by a gravure coating nethod,

fol | owed by

drying to provide a

coating {ayer

10 EXAMPLE 7 The same operation as in Exanple 6 was carried out

havi ng a thickness of 4 pm

except that

an antistatig,ageny (Chem stat 3100, nmanufactured by SANYO KASEI CO., LTD.)
was used i nstead—of—the—carbonr—black—15—TFhe—surface—speci-fHe—Hesi stance
and inpact |strength of the sheets of Exanplds 6 aEQaﬁgﬁ%&@ neaéyred.
Further, each of these sheets was forned by g-earr+er—-t-ape-maehi ne, and the
post-fornahility was evaluated. The results jare ghownjin TFable 4. Each
sheet had geed—20—sii-ace—speeiti-e—esi-stance—-rpact—strength—and
fornabllltyjiggaDE§%§g04 19 Tabl e Fxamples -+4----g----t- --g---4 ------- 6 7
Base | ayer | r esi 5 -------- R .
------------------------------ - "PET'fe's'iﬁ"""gS""""9SPET resin 95 95
"""""" ‘Both "surface  layers {PC resin ~ | " T100° "7 TT100 "7

Surface specific resistance (Q) | 1 x 10* {1 x 10%°

Du Pont impact strength (J) 1.90 1.87

Post-formability O O

An IC was stored in the carrier tape of each Example
and heat-sealed with a Thermofilm ALS (manufactured by

5 as a commercially available

Denki Kagaku Kogvo K.K.)
cover tape. Since the carrier tapes of Examples 1 to 5
are excellent in transparency, it 1is possible to observe
the state of the stored IC from the outside. The carrier
tape having an IC stored therein and sealed with a cover
10 tape was subjected to an automatic mounting apparatus.
The cover tape was separated without trouble and the IC
could be taken out without any problem. The carrier tape
of the present invention showed good results as a
packaging material for an electronic component such as
15 IC.

INDUSTRIAL APPLICABILITY

An electronic component packaging container having a
base layer comprising a polyethylene terephthalate type

resin and a polycarbonate type resin and a surface layer



-------------------------- Surface specific resistance (0) 1 x 1qnggggﬂ@ 10
-------------------------------------------------- Pont inmpact streng

(J) 1.90 1.87 Cu Post formability--------------“--“-““““ oo
0 0 Ah IC was stored in the carrier tape ©f each Exanple and heat-seal ed
with a Thernofil mALS (manufactured by 5 Denki Kagaku Kogyo K K.) as a
commercial ly_avail abl e L COver tape. @En%e %h%e%qrri%y Eggg;lnf Exanples 1 to
5 are excelTBH 1T EY ahsParerey  IE s "B55sibré Yo 6hserve *The state of
the stored I C fromthe outside, The carcier .t.ap aving an I C store
Lher i n and SEATGE Wi (RER cbVeto 10 Fape iEb R et ot T0 S BT hat e
mount i ng appArAlNS, o Jhe, goYer, Lape vas separated without drouble and the 1C

it Wi T hou em ape of

coul d be taken ou ho any pro he "carrier t he ‘present

i nvention s 0 S : (o] - ri f. CiLronic
conponent s%ghv%grgléi ljf% g%”k&%ﬁ'h?i&%%éﬁl %%%I%F“#% E,r?aetllg% ?%Enf%:}?c%%ponent
packagi ng capt al nNere havi N9, a-ohase: k a¥er-aenRy SidAg -3 rPely &thwhsne
terephthal ate type resin and a polycarbonate type resin and a surface |ayer

2 9 DEC 2004,120-kx cOmpfésSi 9 anbolysarbonatect YpedRsidh ds exestlent in
strength, heat resistance, formability, transparency and cloudiness and is

useful as agard icf 4 apeltFusyerpoapesekeckhieeal havaerductbyge shegbrhavi ng
a coating layer of 5 an electrically conductive coating containing carbon
bl ack and/ orcab g irsd ad i €0 bgetiy f ehaedeoppathbéaste age resin and a
polycarbonate type resin and a surface layer comprising a
10 polycarbonate type resin formed on at least one side of
the base layer, is excellent in strength, formability and
antistatic properties, and is useful for an electrical
component packaging container, particularly for a carrier

tape.

15



side of a nulti-layer polyester sheet having a base |layer conprising a

pol yet hyl ene terephthal ate type resin and a polycarbonate type resin and a
surface |l ayer conprising a 10 pol ycarbonate type resin forned on atg ﬁ%%ﬁé
one side of the base layer, is excellent in strength, formability an
antistatic properties, and is useful f<2)r an electrical conponent packagi ng
container, particularly for a carrier lfape. 15 2 9 DEC 2004 21 CLAIMS Claim
| The el ectroni c conponent packagi ng container according to Claim?7,
Wherein the nmultil ayer polyester sheet has a total light transmttance of

at | east 85%and a cloudiness O at @pAIM30% Claim2 The el ectronic
conponent packagi ng contai ner according to Claim7 which has an antistatic
treatnment applied to one or both sides. Caim3 A sheet which conprises a
base | ayer d@atmilni ng a pol yet hyl ed@etedscEpRCHAIEOacH \IIEKTRR_Y FOTAHEC T

poi ycarbonate tyre resin, a surface |ayer containing a poiycarbonate type
resin koraréthean Gbint easheoimehs ndétilefertivdydygs ehdcayey 3 taridight vewatitmgelcdyer of
an electrically conductive coating forned on at |east one side of the
sur f aces jehayer, wheraludtdecbasgcdager contains from70 to 105 wt % of the
pol yet hyl ene terephthalate type resin and from5 to 30 wt % of the

poi ycarbonate type resin based on the total anmount of the polyethyl ene
terephthal ate type resin and the poiycarbonate type ream the thickness of

t he surface éla. er, is from10 to 30% of tpe 1ot al otQHCkQFSp% gnq ].%he coating
| ayer has a &trfdce specific resist&REEUCPRINRPEHIEHETS o1 T to 10"
92. daim4 The sh.eeé according to Claim3, wherein the electrically

- conduBtSVENEIAG MG ESHPH IS FAHER OB AR ZhaPIT=d4R C5ReT BYASICSagent . O ai m
5 The sheet according to Claim4, wherein the antistatic agent is a high
pol ymer antistatic, agent. 22 29 DEC 2004 Claim 6 An el ectronic conponent
packagi ng cont ai ner whi ch conprises the sheet as defined in Caim3 which
has been enfidszed. A sheet which comprises a base laver containing 2

polyethylene terephthalzte type resin 2nd a polycarbonaie type resin, 2 surface Jayer
containing a pelycarbonzie type resin-formed on at least one side of the base layer, znd a
coaling lzyer of an electrically conductive coating formed on at lezst one side of the surface
layer, wherein the base layer contains from 70 16 95 w1% of the pelyeinviene terephthalate

m based on the toiza) amount of

"

type resin and from 5 10 20 wi oI the polvcarbonate type re
the polyethylene terephthalzie type resin and the polycarbonete tvpe resin, the thickness of
the surface lever is frem 10 to 30% of the tote] thickness, and the cozting layer hes z surface

. . CL . ~4 12
specific resisiance wiilun a range of from 10710 1077 &

Cleim 4 The sheet according to Claim 3, wherein the electrically

-conductive coaling contains carbon black 2nd/or an anuisiatic agent.

Clzim 5 The sheet according to Claim 4, wherein the antistatic agent is 2

mgh polymer antistatic agent.



Claim 7 An el ectroni c conponent packagi ng container, conprising abase |ayer
contai ning a polyethylene terephithalate type resin and a polycarbonate

type resin and a surface | ayer containing a polycarbonate type resin, fornmed
on at |east one side of the base |ayer, wherein the base | ayer contains

from70 to 95 wt % of the polyethylene ?erephlhalate type resigéﬁeq ghrom 5
to 30 wt % of the pol ycarbonate type r et based on the total of the
pol yet hyl ene terephthal ate hype resin and the pol ycarbonate type resin, and
the'thi ckness of the surface layer is from 10 to 30% of the total thickness,

which is an abpsged carrier tape. s6 @tdho8iARatkagedcpiOsiedntahanwhich
el ectronic, conponent, wherein the electronic conponent is storedinl."' e

Gl e RBR A g e ol B b R ARl L 8 o e ot

daimg" ronic conponent ng contai ner according to Cl aim 6,
which is -n enbossed carrier tape. Cla|n110 packaged product of an

el ectroni c conponent, wherein the electronic conponent is stored in the
enbossed carder tape as defined in Cairn 9 and heat-Sealed with a Cover
tape. O ai m Ll2in7el ectroni ¢ conporerdegyackagmpyned prekagare conpnési ng a
sheet according to G aim3, wherein the coaling |ayer has a thickness 01
from ~EorhptioingQ YR layer conteining a polyethviene terephihelaie type resin 2nd a

polycarbonate tvpe resin and a surface layer containing a polycarbonate type resin, formed cn
at least one side of the base layer, wherein the base Jayer contains from 70 to 95 w1% of the
polyethylene terephthaiate type resin and from 5 to 30 wi% of the polycarbonate type resin
based on the total amount of the polyethylene terephthelate fvpe resin and the polycarbonete

tvpe resin, znd the thickness of the surface laver is from 10 to 30% of the total thickness,

which is ar ernbossed camner tape.

Claim § A packaged product of an electromic compenent, wherein the

elecironic component is stered in the carmier fape 2s defired in Claim 7 and heal-sealed with &

cover izpe.

Claim 9 The electronic component packaging container
according to Claim 6, whichis  an embossed carmer tepe.

Claim 10 A packeged product of an elecironic component,
wherein the giectronic component is stered in the embossed carrier tape as defined in Claim
9 and heat-sealed with 2 cover tape.

Claim 11 An electroruc component packaging container

"’)
»—s‘

comprising a sheet according to Claim 3, wherein the coating laver has 2 thickness of rom



