15 SEP 2006 *167167* 1 DESCRI PTION ELECTRONI C COVPONENT PACKAG NG

CONTAI NER TECHNI CAL FI ELD The present invention relates to an el ectlfoffipcy)gs
5.conmponent packagi n tainer and a sheet useful therefor. BACKGROUND
ART As a mate mmmmm%QMFlectronic conponent packagi ng container such as
atray or ac ;. a polyvinyl 10 chloride (PVC) resin, a

pol yet hyl ene terepbtdial ate (PET) resin, a styrene type copolyner resin, a
pol ycarbonate type resin or the |ike nay]be used dependi ng upon their
properties. Among carrier tapes, particularly for applications for storing
el ectronic conponents sensitive 15 tRESARARTI@ ectricity, classified into
sem conductors such as IC, antistatic properties are required to protect
the el ectroni ¢ conpornBhECTRONIAsCO¥PANENTe PACKAGEINGy CONTAINESRI ns havi ng
carbon bl ack incorporated into the above- described resins are used. 20

El ectrical cBEEBNeRRE WA¥SDf urther been mniniaturized, and it has been
attenpted to nount electronic conponents at a higher speed, and
accordingly as 8hecrmsiantcdiporiantopackbyiag Eondhi REEStERBIChaving nore
excel | ent nmechani cal strength have been required. 25 The present invention
i s to prdévi deompoaeast Posked igemsemdmingicianf iy toaeki Weefud acconplish

such objects. LLLIELEEEErererrrerrrrerrrerrrrrrenl
therefor. :

BACKGROUND ART

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 pclycarbonate
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 is to provide an electronic

component packaging container to accomplish such objects.
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15 SEP 2006 2 DI SCLOSURE OF THE | NVENTI ON Nanmely, the present invention

resides in an electronic conponent packagi ng contai ner which use

mul til ayer polyester sheet having a base |ayer conprising 5 a poljét PIQN%

terephthal ate type resin and a polycarbonate type resin, and a surface

| ayer conprising a polycarbonate type resin formed 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 particul &ly as packagi ng contai ners and

cap materials for prepared food to be heated or defrosted by e.g. a

m crowave oveTNsCLOSUREAORLTARIIvENTIGBUrprisingly, it is particularly

useful also as an electronic conponent packagi ng contai ner. 15 BEST MODE

FOR CARRYI NG OUTNZmE1WNVENE pXdsawmt tirerguitesentrésiw@esi on anl | be expl ai ned

in detail. The el ectronic conponent packagi ng contai ner of the present

i nvention i sesbaeteonpei ebnpoacml palckyeri i) quoltesister wheeh hawsng a base

| ayer conprising a polyethylene terephthalate type resin and a

pol ycar bonatreultypayeesponlyastear siwefedcdhavayry acdygse slagen cpopytaihgnat e

type resin, forned on at | east one side of the base |layer. 25 The base

| ayer cobBt aiaspal petieilbpketnerephdhatliatieatterpe ys itesamdaamd a pol ycar bonat e

type resin. It preferably contains from70 to 97 wt % of a pol yet hyl ene
polycarbonate type resin, and a surface layer comprising

a polycarbonate type resin formed on at least one side of
the base layer. A sheet having such a construction has
been reported to 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



15 SEP 2006 3 terephthalate type resin and from3 to 30 wt% of a
pol'ycarbonate type resin based on the total anount of the polyethglen3
terephthal ate type resin and the polycarbonate type resin. If t hé3 SEP 2006
conpounding ratio of the polycarbonate type resin is |ow, inpact
resistance at a |low tenperature tends to decrease, and if it is high,
transparency and cl oudi ness tend to decrease. Transparency i s necessary in
a case where the state of an electronie conponent such as IC which is a
product to be packaged in the container is visually observed fromthe

out si de. FRECBRLARIS Wothiges Lot engandafigomr dngpardhoyts i sf eacel | ent wit hin
a range of the polyethylene terephthalate type resin of from70 to 97 W%
and the BBLYEarhSRate thyRe reesin dpasednod the3Gomsh Fmaummthef vhewpoi nt
of the transparency and the cloudiness, the transparency is preferably at
| east 85W8i§eFﬁc¥le&%Jcﬁl?f§§§th%1@¢%f eyEBl yestinnestd 3% i n order to

visual |y serve the state of a packaged product fromthe outside. the
state of PRLYEREDNGHS LB IIRTAN i n khethentampenndinke raitsimldfy obser ved
fromthe outside within these ranges. The_polyethyl ene terephthal ate type
resin or hBPePRINCEIHQPatedi¥Re KeEHe L&r 2pW: hdpas tr s si siegnbe ane
obtained mainly from ethylene glycol _and terephthalic acid or its dinethyl
ester, a3 'ﬂwaE&WHQﬁitqgéa$ | Sl eersrsenppoferdf ditethy|kighgl ycol

4-t et rarrett: hxl ene %}nycol , ,Ai-c cl ohexanedi_net hanol or eptanenet hyl ene

gl ycol in"h@RERBT&I<Y @fv%cﬂ ttend gppdggggase.

Transparency is necessary in a case where the state of an
electronic component such as IC which is a product to be
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
polycé%bonate type resin of from 3 to 30 wt%. From the
viewpoint of the transparency and the cloudiness, the
transparency is pfeferably at least 85% and the
cloudiness is preferably at most 15% in order to\;;sualiy
>bserve the state of a packaged product from the outside.
The state of the electronic component in the container
can be visually observed from the outside within these
canges.

The polyethylene terephthalate type resin or more concisely,
polyethylene terephthalate resin may be one obtained mainly
‘om ethylene glycol and terephthalic acid or its dimethyl ester,
ad in addition, as a copolymerizable monomer, diethylene glycol,

4-tetramethylene glycol, 1,4-cyclohexanedimethanol or

:ptanemethylene glycol in a case of a glycol component,



4 or isophthalic acid, 1, 5-naphthal ene dicarboxylic acid or adipic acid
in-a case of a dicarboxylic acid conponent, may, for exanple, be ]uﬁs@ BH 2
substitution for a part of the nononmer. Preferably, a polyethylene
terephthal ate type resin, that is, a polyethelene terephthalate resin
having fromO0.1 to 10 nol % of a 1, 4-cycl ohexane dienthanol conponent as a
gl ycol conponent copol ynerized, or a polyethylene terephthalate type resin
having from1l to 10 nol % of an isophthali4 acid conponent as an acid
conponent copolynerized, is preferably used in view of farnmability and
t ranspar encyr ipopbthebicereisd 1. 2 andiifalepecAtca i UpH A G0k i‘ﬁép{cegf’hd
that is, a polyethylene terephthal ate resin, havi nx%fro 1to 1l %‘Dl % of
a 1, 4- cycl ohesanas@iofet RamrdrPesnrbéniid eQMP oi§RbI 2 aon9dnehgmpie, be

copol yneri zed, since it tends tq be slo rystallized pang it .has a good
i mpact streﬁgﬁﬁ.a%%%ﬁbgﬁmg?%‘é Oﬁr%&ﬁ‘éﬁyyfhéi‘/%/ﬁﬁoﬁo%‘?%rPF%f‘glrc? l?’g?\der t han
t he above range j.s unfayorabl ince its S i.zat]i i mely

sl ow, thus eag%?ﬂgylﬁ?s‘% %retprbhﬁb?f)acﬁ?i %gp%ﬁg%%%{r‘errtlg%ltir;s’té‘x??%#s?sto}ﬁé(ltg%gp, drying

step of T eCyeLd N0y 18R 0L RENARY A P! GR OPERACK! bPY_ Pla-LhEld Uk

product. Fut®H&}, aving an intrinsic viscosity [rl] nmeasured at 30C

when t he po?yggma%q,é ﬁl%'}}efw 3k & LYP&oI ESibortdiad cbﬁ]glﬁﬁ%ri@@(ﬂ,Yﬁ hyl ene

terepht hal ate " resin, 'is ssolved in"a m xed solvent o

1,1,4,4-tet p%??{;?ﬁ?ﬁ‘etr{@@@r@ﬁlﬂmbm t{p8 r@ B lghtingtfromofl €0:140kol % of
(hereinafter referred to as IV value), wthin a range of fromO0.6 d.t/%oto
1.0 dt/g, isppr&fshapidicusad. cdfpdndrst hess tlead cdn odfentgson hly rshwige dor
the formed product tends 15 SEP 2006 5 to have an insufficient mechanical
strength andsiprdfekebly used imctiemepf dotmigbilityerodetica ns@2xrerey- t he nelt

More preferred is a polyethylene terephthalate type resin
that is, a polyethylene terephthalate 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 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 of the formed product.

Further, one having an intrinsic viscosity [n] measured at
30°C when the polyethylene terephthalate type resin, that is, the
polyethylene terephthalate resin, is dissolved in a mixed solvent
of 1,1,4,4-tetrachloroethane and phenol (in a weight ratio of
60:40) (hereinafter referred to as IV value), within a range of
from 0.6 d€/g to 1.0 d&/g, is preferably used. If it is less than

0.6 dt/g, the sheet or the formed product tends



viscosity tends to be high and extrudability tends to be poor, and
productivity tends to be poor, such being unfavorable. The pol ycarlboitAt2806
" type resin, or nore concisely, a polycarbonate resin, to be used in the
present invention is one nmade nainly of bisphenol and produced by a
phosgene nethod or an ester exchange nethod. The material bisphenol -

i ncludes e.g. 2,2-bis-(4- hydroxyphenyl)gropane (bi spherol A,

2, 4- bi s- (4- hydr oxyphenyl ) - net hyl - but ane™ and

1,1-bis-(-4-h xyphenyl )-cycl ohexane. Further, it may be a

honmopol ycarégo}rlllgtql (%, )égl gﬁgﬁacrlb%h%t%e%hﬁaé sereBEsi padadisd likely

copol yneri zed .Qr. m xture t.hereof. In {he base |ayer, a nethod of a

bl endi ng tﬁg [f)%fa %tuﬁ:ﬁ’e é]% tlil}f:rlgtplﬁ’fz%‘? 2 1yPedt4zi nthetmelhe pol ycar bonate
type resin,. _that.is.a | yet hyl ene terephthalate resin with a

pol ycar bon‘éf‘%“gr%égyn,t%n?sno © B%?f’f’&n 1Y FXHFeRPidhgYetends 6P Peret hod
of direct pntroducing a.sti.rred and m xed material into an extruder at
the time o#gg%éeF%%oPﬁo &FE%%%E¥?#§?§%1§H bepePT / nPRFRgbgisgi rred and

m xed nateﬁﬁﬁgvi a gpnoaxial or biaxial extruder to obtain pellets, and
using thema tRe®0r 78 of sheet extrusion, may be enpl oyed. The

constitutional TREifRI0t t.i er_.pol yester sheet is preferably such
that the proporti or?%o? ?hggngvu%ftg%’?f%i}& NMYE EIRGERIBoRat e type resin

| am nat ed pdlfchiPBoBase deSih! @ P @ 3% af. the entire sheet, If it 15 SEP
2006 6 is |ess than 10% the heat. (rggsllons/ttgﬁc%retsee SI Y REOmeksane madei f it

exceeds 30Baiphsioffidsphlnloltand At d H6C , ch hei ng unfavorabl e

econonmical ly. The thickness is suitably ?r%%q%)%feﬁ%é T.Ffb)t Ok ester

pref er abl exchange method. The material bisphenol includes e.g. 2,2-bis-(4-
hydroxyphenyl)propane (bispherol A), 2,4'biS‘(4-hydroxypheny1).
methyl-butane and 1’1'bis'(’4'hyd1‘0XYPhenyl)'cyclohexane. Further

it may be a homopolycarbonate, a copolycarbonate having a

carboxylic acid copolymerized or a mixture thereof.

In the base layer, a method of a blending the polyethylene
therephthalate type resin with the polycarbonate type resin,
that is a polyethylene terephthalate resin with a polycarbonate
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 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
sheet 1s 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



5 from0.2 to 1.0 nm A sheet conprising a base |ayer containing a

pol'yet hyl ene terephthal ate type resin and a pol ycarbonate type riifﬁg @mg
a.surface layer containing a polycarbonate type resin forned on at a

one side of 10 the base | ayer, wherein the base |layer contains from70 to
97 wt % of the pol yethylene terephthalate type resin and from3 to 30 vt %
of the polycarbonate type resin based on_the total anount of the

pol yet hyl ene terephthalate type resin ang t he pol ycarbonate type 15 resin,
and the thickness of the surface layer is from10 to 30% of_the total

thi ckness, Wi cless Ererl 88y i BRI PRaloRgidFLeECENEONFUMNhATRATY a
coating layer of an, electrically conductive cqating on at |east one side
of the surfaR® Yhykt ,eﬁ‘%e%‘éﬁté[#y pesl-f£8rma lélléé’tgrt@rﬂq,s %P conponent

packagi ng contai ner. Here, the electrical conduct.i ve coat i is a
coating contHTE RS ar DR bPEERI Hﬁ%?BPrﬁhxﬁnFF§R£ﬂ¥f nt.T%%é

el ectrically conductive coati further cqontain e.g. a resin t ent
or a sol vertP1RALIEFR +%S?31£8H?¥E?¥°ana r§Pig'?y53“r§%ﬁﬁ B Eé% st er
type resin of_a polyurethape type resin may, for exanple, be used. As the
solvent,gan ?%r&t%pﬁosﬁcﬁ s ethyl acetate or butyl acetate, an al coho

type such 1S SERAZQQQﬁt258§8?EEE950|’h%%%aw% Ny é&gggﬁégﬁ%aécohol, a

hydr ocarbon type Suc ene~or Xyl'ené or a m xe ent thereof,
and in addi tion, W £L,0" 8y BLXEHaT KRRl retaten R f§é§¥5& dyoe
may, for ex (QP%,%%% used. E articularly when water or gﬂﬁlxe sé?vent of
wat er and type resin, and a surface layer containing a
polycarbonate type resin formed on at least one side of
10 the base layer, wherein the base layer 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 carben 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



an-al cohol type is used, decrease in sheet physical properties due tQq
sol'vent at the time of coating can be suppressed. The carbon bl ack ild §t8t2006
particularly limted, but 10 one having an average particle size of |ess
than 50 Wh, a specific surface area of from50 to 1,300 n2/g and a DBP

oi | absorption of from80 to 500 g/100 g is preferably used. As the
antistatic agent, a commercially available 15 anionic antistatic agent,
cationic antistatic agent, anpholytic ant7static agent or nonionic
antistatic agent, and in addition, a netal type oxide such as SnQ2/ Sb
type, |n203&Snmeypanad ,Zr@hEhdlype; womwromykcaleohblly acydircidarddn gh
pol ynmer nol ecul e such as polypyrrol, 20 pol ythi ophene or polyaniline, may,
for exanpl e, thpeusadh aandalseersd ar hiyghempel| grrea mnkedt soilveagent i s
preferred in a case where a particularly long-termantistatic effect is
requi red. Thehkirglefpolaymeriramdditaidn, agerer onya hixedxsopiventbefa

pol yet her type, a polyether ester 25 am de type, a polyam de type or a

si | oxane typwatEhe anshteentalsfolusl HyaperentIen examplect bec sised .
conductive coating is not particularly limted, but one 15 SEP 2006 _ 8

havi ng frfom Paréis@lgrdkyofwheie watsgh o ehixedr smtvens ofpwittsroftche
carbon black or the antistatic agent and from 35 to 90 wt % qof the sol vent
may be used. afhalerdedr SyRe depbitt FREXR@R/FRIBoAREPRePIYPLGR 5 present
having o b;ig@%&%&%@& " | o RO A9 B THRE 68V BRSPS et

suppressed.
The carbon black is not particularly limited, but

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/100 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 ZnO/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 required. 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 ¢f each component in the electrically

conductive coating is not particularly limited, but one



surface |l ayer, followed by formng. As the nethod of producing the
multilayer polyester sheet, it can easily be produced, for exanptf Epmm
coextrusion by nmeans of a T 10 die nmethod enploying a nulti-manif 8 net%od
or a feed block nmethod by plural conventional extruders. In such a case,

t he pol ycarbonate type resin layers constituting the base |ayer and the
surface | ayer are strongly bonded to each other in a fused state, and
accordingly they can 15 easily be | aninate® w thout using an adhesive

| ayer, but of course an adhesive may be used. The coating | ayer can be

obt ai ned by teatiingg firloen leltect0 cett? yoLotlectévencoantryton faton dadto one
side of the surface layer, followed by drying. The coating 20 nethod is
not particul 20 wthi mift ehearnhbdndnacketdodthayanbéstaplhicyadentorarskanpl e,
a gravure coating nmethod, a roll coating method, a dip coating nmethod or a
spray net hodroay 3i5e toed0 ovicdd.of tthe swlvertd nayappl ysgdsorona di scharge
treatnment or a priner treatnent by neans of 25 another coating agent to the
sheet coated surfHce &ls=qtHeonEQseOTRreNEREsparkapd ngr epatadd o Ca)%jt'tl’sq t he
coating amount and the thickness of the coating |layer so that its 15 SEP
2006 9 Surf REESEPECIIFVETEAstEhPY3IRFENPY BlFshe¥ BF A2 to 1014
0. No adequate protective properties of an  electyonic conpogggf agai nst
static eIectWPéFEQQ¥%¥lﬂ?lﬁﬂﬁ%§?mﬁh??tth%véﬁgfﬁcéa§ﬁeéﬁyﬁg & ance is

SRS AR e N
of from 0.5 %%og%J¥Rglghétmdf%ilayer polyester sheet, it can easily
be produced, for example, by coextrusion by means of a T-
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. TFor example, a gravure coating method, a
roll coating method, a dip coating 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 ccoated surface as the
case requires. It is preferred to adjust the coating

amount and the thickness of the coating layer so that its



| ess than 0.5 pm no adequate el ectrical conductivity can be obtained
after fornmed as an el ectroni c conponent 10 packagi ng cont ai ner, apgsfﬁgmﬁ
exceeds 10 pm sheet properties such as formability tends to be gr eat

i nfluenced. For the nultilayer polyester sheet, various additives nmay be
incorporated into the base |ayer or the 15 surface | ayer as the case
requires. The additive may, for exanple, be a coloring agent, a pignent, a
dye, an antistatic agent, an ul travi ol et 2absorber, an energy extinction
agent, a light dispersing agent, a fluorescent brlghtenlng agent, an

ant i oxi dant sux fife®t anedifigeresisbaneei ppi Wathéeng, Eﬁﬁ%ﬁankﬁﬁﬁw:%@ent a
filler, a delustgrlng agent_ or a fire retardant. Further, a known resin
may be added@ d&'hed bas@olé@@ﬂWﬁtQJR§Q§ﬂQQﬁ¥?IESRQer?¥e$t§ afBunt is
small. As the polyethylene terephthalate type re carb nate type
resin and 2@%ﬁﬂ§49%&9r?Q%H?%e%%n@%%%P%E EBQEFHQ? 5955 ?QQHQ%/ €vai | abl e
one nmay be used., For the base I a se%vag a msroll mai n
sheet gener ine h’efttf}Pﬁe %‘Fr C%E@?@b 1015e§ﬁ§§F“§teod§Ctkﬁ¥rP’H? a

pul veri zed product of a f duct be recycled.in_an.anmount of
Proms (5 SO ARE andFe AR LT T ARS® DESLoBF BGPTSR UHFuce of

e Sy e sl e LI R B e e et
of coat 119, FLAN ISP AN, PAe8 B pOpoh RTITY #5110

less than 0.5 um, no adequate electrical conductivity can
be obtained after formed as an electronic component

10 packaging container, and if it exceeds 10 um, sheet
properties such as formability tends to be greatly
influenced.

For the multilayer polyester sheet, wvarious

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 slipping 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

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

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



applying the antistatic treatnment to the surface, effects 10 of preventing
attachment or fling of a mnute electronic conponent due to statild SEP 2006
el.ectricity can be obtained when the sheet is used as a packagi ng
container. An electronic conponent packagi ng container having a free shape
can be obtained fromthe above-described sheet 15 by utilizing a known

nmet hod of form ng a sheet such as vacuum form ng, air-pressure formng or
pressing. This container is excellent i ttheat resistance, t ranspar ency
and nechani cal strength and is thereby used suitably as a carrier tape for
packagi ng ofshemtt inxeduwdsion i e2 2o0utvepbredt Brediss odl led amsshsed
carrier tape). The carrier tape is useful for packaging of an electronic
conponent siPAKY GravHee el e@Y ¢ bed cik orPorBAUnEtsodt srem 5 Foa Hookek
portion of the carrier tape, and the surface, of the carrier tape is

heat - seal ed wit F\a @RbvEFtagpe. tAgadBepheMayyBE PRPE 1 domidtRi al | y
avai l abl e one nay be used as_it_is. Now, the present invention wll be
expl ai ned i FUEfasp ofoere MUt LAERT JRP AV PSTHEE hSPELEr &fc &% BRI es.

Eval uati on net hods Physi cal properties were neasured ows under an

envi r onnent ESEOHRT i o Sof-PE3E T HAHurfi aﬁﬁ?ﬁme%%%‘egﬁﬁaﬂe%?%fjﬂgrw se
cval uat i on Ksag rie fhedk obRlane TP RV SCruRhaRe Pnrs BRSO R Rl oh
3 mor e COMEN LA B, LB B ol ekl B abbhaldisly | P
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



10 A sanple for neasuring was cut out froma sheet and a formed product in
each of Exanples and Conparative Exanples, and neasurenent was qagrsgpem[ﬁut
in accordance wth JI'S K-7105 by neans of a turbidinmeter manufactured y
Ni ppon Denshoku Industries Co., Ltd. 15 (2) Inpact strength A sanple was
cut out froma sheet in each of Exanples and Conparative Exanples, and
measurenment was carried out by neans of Du Pont type inpact tester
manuf act ured by Toyo Sei ki Seishaku-sho,zﬁ#D. by using a 20 half inch

hem spherical inpact_core and | oads of 500 g and 1 kg at an environnent al
t enper at ur e faFriEE deeail edithsraf8Y8R6RN LBy E¥aBWkSSrpact fracture energy
(unit: J) as defined in JIS-K7211. (3) Post-formability 25 A carrier tape
having a wi OC@Pepared froma sheet of each of Exanples and
Conpar ati ve Exa carrier tape form machi ne

at
(manuf act ur ed 1%@#%0%?%%836%0@?@0%%&% at%epq%cr]r%i‘lmﬁ@?ﬂ? 0:
00 Ot PO POy o BB 25 SLo0R L P Pt
Syt o 0.0 desl, A asal IEnLogt: P0G 100G o 106 Lar gem UL By means
deformation and change L0, £f80SRALCEYaYE" Etrength, evaluation
results in accordance with a standard in a sheet shape
which 1s more common than a formed product are shown.
(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 ¢
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) Pest-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



visual |y observed and evaluated in accordance with the follow ng

eval uation standards. 0: no deformation 0: not deforned but white fg ﬁﬁﬁx:
defornmed EXAMPLE 1 As a material for a base, one having a polyethc H%
terephthal ate (hereinafter referred to as PET) resin (PET 9921,

manuf actured by Eastnman, |V val ue=0.80) and a 20 pol ycarbonate (hereinafter
referred to as PC) resin (lupilon S 3000,., mnufactured by M tsubish

Engi neeri ng- Plastics Corporation) bl endetfin a proportion as identified

in Table 1 and stirred and_ m xed was used, .and as a material for a surface
| ayer to be BorERR) drP tHEAba2 bEskhes [pEMRRIlA tias used, and they were dried
so that the wat content woul d be 50 ppm by neans of humdifying driers
PD- 30DAM and P-59D0S,99%Spectivel y, manufactured by 15 SEP 2006 13 KAWATA
MFG Co., Ltd. Then, t.he erial_for both surface |ayers and the materi al
for the base were 'siTATEEOURIS ext ruded by neans of a 40 mm monoaxi al
extruder manufacfured by 5 CH YODA SEIKI CO, LTD. and a 65 nmm npnoaxi al
extruder manuf act’ufstP y CH YODA SEIKI CO., LTD., respectively, at an

extrusipg t enper éégerggig£gngerange of from260 to 300C and the

respective fused TesinS were conbined by neans of a two-types three-|ayers

S PG TS 0B SRR N A iy B el phess =
Examples and Comparative Examples 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 Dbase, 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



to prepare a three-layer sheet having a thickness of 0.50 nm and a1
thickness ratio of the sheet of 1 (surface layer) : 9 (base |ayer) :SﬁEPZWE

" (surface layer) by quenching 15 rolls. EXAMPLES 2 and 3 and COVPARATI VE
EXAMPLES 1 to 4 A three-layer sheet was prepared in the sane nanner as in
Exanpl e 1 except that the conposition was changed as identified in Table
1. 20 Results of neasurenent of the total %ight transm ttance, cloudiness
and i npact strength of these sheets are Shown in Table 1. Wth respect to
t he total Ii%pt transm ttance_and cl oudi ness, no significant change was
observed un&AWATe Midhteht oft®he PC resin in the 25 base became 30 parts

nt. becane

i gher than 30 AFRc bYCWBRERE LR SOSEBoH0G ARG YRR St By mad by
Fesul 15 ar o MBRARE AT EQRETES (B8 o B 5 nABITIPHEC R JHSCI SRR vhen t he
content of the PC resin,in the base.b?caX higher_ _th (:0 ﬁd arts by

wei ght . Fur fIF&°S (e hed PBsTSrantas an?ﬁgd%& fed aogﬂﬁes IOk@%re conpar ed

and i1 1ranepa i Sl ol 0B, “rntct 5 T B R T

the PC rosi AESs Eroddiog CRTaOR) oKl R T, e b S dast Hi o ot

whi ten. 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 quenching

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 Dbase became 30 parts by weight, but the cloudiness

greatly decreased when the content became higher than 30

parts by weight.



COMPARATI VE EXAMPLES 5 and 6 A PET resin and a PC resin were extruded from
both 15 two extruders of Exanple 1 to prepare single-layer sheets 1hagp g
a-thickness of 0.5 mm Evaluation was carried out in the sane manner. The
PET resin single-layer sheet has good transparency and post-formability
but is significantly poor in inpact strength at a | ow 20 tenperature and
heat resistance. The PC resin single- |ayes sheet has good transparency,

i npact strength and heat resistance but %{ significantly poor in post-
formability. EXAMPLES 4 and 5 and COVPARATI VE EXAMPLES 7 and 8 25 A sheet
was prepared in THes stgehaniaér L9EMPH BYCR CBrmfite RPUIIHPIRR s3RE resin

conposition as in Exanple, 2 (90 parts by weight of a PET resin and 10
parts by 1599§i1ﬁﬂﬂﬁgg§#%ﬁyg ?Sogvﬁiﬁfﬁégsiﬁ%ga§%ﬁh§Qi£;$ﬁeﬂEﬁ 4300
parts by wei ght .af PC resin as .bath surfac ayers with a sheet

Ponsti tuti on s 2 it ¢ hAE | yAEh T et SPRE 1 RSP R r ferral s e bl o 3.
The post-formahility of the sheet and _the, heat .resistance of t.he formnmed
product wer éjo%}eé?tuaqut%%dpehjée?é’% uf-Ps tg’?ebgﬁ(?mﬁelcﬁmleaglleg%r Vi t %@

bot h suréace quers arg.h%gher than 30% the post- formability decreases,
when they af&h sgan%n 99% the heat resistance decreases, and when the

both surface 10 4 ayers: ar end%hedel QLUILRARIRK S RIAE e @indd OGrodBcEEP 2006

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

10 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, impact 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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10

weight 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 of 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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15 -SEP 2006 18 EXAMPLE 6 An electrically conductive coating conprising 36
Wt % of a methyl nethacrylate-methacrylic acid ester copolymer, % pEP4G006
carbon bl ack (Bal can XC-72, 5 manufactured by Cabot) and 60 wt % of an

i sopropyl al cohol/ethyl acetate m xed solvent (9/1) as a solvent was
coated on both sides of the sheet of Exanple 1 by a gravure coating

met hod, followed by drying to provide a “Coating |ayer having a thickness
of 4 pm 10 EXAMPLE 7 The sanme operation as in Exanple 6 was carried out
except that EAMERE £ atic agent (Chenmistat 3100, nanufactured by SANYO

KASEI CO., LTD.) was used, i nstead f the carbon black. 15 .The rface
specific resist£Mu?¥ﬁﬁF¥¥&%£iys??%ﬁ@?ﬁlvﬁfcPﬁélgﬁééprﬁlﬁéaﬂmfés %gand 7

wer e nmeasur ed. Fur:@rr, each of_ these sheets.was fornmed by a carrier tape

machi ne, an@Zt Re FIXIAVRETeVERDAY S AFAE FESE s are shown in
bl & Each shccl e, 994 20 suphace Ther (beiLasl shas [pec
5 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.
10 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.
15 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
20 surface specific resistdnce, impact strength and

formability.



Table 4 Exanples 6 7 Base layer IPCresin 551 - - 1- --
e TR PET resin 95 95 Both surface |ayers IPC ig E mﬁo
100 Surface specific resistance (Q i x 101 1 x 1010 Du Pont inp SEP 2
strength (J) 1.90 1.87 ---------- Post-formability O 1 O An I C was stored
in the carrier tape of each Exanple and heat-sealed wth a Thernofil m ALS
(manufactured by 5 Denki Kagaku Kogyo KEﬁg) as a commercially avail abl e
cover tape. Since the carrier tapes of nples 1 to 5 are excellent in
transparenc¥ I s possible to observe the state of the stored IC from
the outsi delap @ darrier tape having an 1C stored therein and seal ed with
a cover 10{tape was subjected to an automati ¢ nountin aratu The
cover tape{was separated w thout trouble andlihe I%?anggg be 1t hken out
wi t hout any problem The carrier tape of thg¢ present |i nvention|showed good
results as{a._ packaqging material for an eleclronit conponent surh as 15
| C. | NDUSTRI AL APPLI CABI LI TY An ¢l ectronic cnponent packa I ng fontai ner
having a bB36S d@eTconprisi ng afholPstidy| efe tet ephtihal aPe type resin

"

L ; q b
and a pol y¢arbonate type resin al%E% i%;Lﬁfe Iayg% 1 SEP %396 D0

v)

Both surface layers |PC resin 100 100
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 Denki Kagaku Kogyo K.K.) as a commercially available
cover tape. Since the carrier tapes of Examples 1 to 5
are excellent in transparency, it is possible to observe
the state of the stored IC from the ocutside. 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 1IC.

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



conprising a polycarbonate type resin, is excellent in strength, heat

resi stance, formability, transparency and cloudiness and is useful as
carrier tape. Further, an electrically conductive sheet having J dﬁgtMﬁb
| ayer of 5 an electrically conductive coating containing carbon bl ack
and/or an antistatic agent forned on at |east one side of a multilayer

pol yester sheet having a base |ayer conprising a pol yethyl ene
terephthal ate type resin and a polycarbdnate type resin and a surface

| ayer conprising a 10 pol ycarbonate type resin fornmed on at _| east, one side
of  the bas&OMRFdSing aRAYEHPIHREE r et hT eF R nahfl PEFeddERtait st ati ¢
properties, and is _useful for an el ectrical conEonent ackagi ng cont ai ner,
parti cul ar| ytEsnIEalgad resistanee 15t eEpabphp Y21t€ERFHqu§ i ATE A

sheet which conprises a base | aye cont ai ni ng, a pol yet hy] ene_terephthal ate
resin and aC1|5’b‘I‘%}€§r9§or?é’tC§ ’r%ﬁgﬁg"él s%?f%c‘éarg}ﬁr Eﬁﬁﬁai nfRgtaer. an

oat i ng | A OEoSE R R Iy S e DB 04t AnGoRGERdd W Teast one
5105, OF 4 Do BUrhaRs by WISIELL, e BAgE haYEEBanhal> a0, 1o 90
POL Yt I STRYER IR L IR AL L St RO S
oo L Sne I i Lol lof et sl anoLl Rigeny seadddin g o
1014S2. comprising a polyethylene terephthalate type 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



Caim2 An el ectronic conponent packaging container conprising a sheet
according to claim1l, wherein the coating |ayer has a thickness E H%ﬁh
0.5 to 10 pm Caim3 The sheet according to Claim1l, wherein the S

el ectrically conductive coating contains carbon black and/or an antistatic
agent. Claim4 The sheet according to Claim3, wherein the antistatic
agent is a high polyner antistatic age%i. Claim5 An el ectroni c conponent
packagi ng contai ner which conpri ses dﬂl&lﬁgeet as defined in Caim1 which
has been enbossed. Claim6 The el ectronrt conponent packagi ng contai ner
according to Caimb5, which is an enbossed carrier 1 5 SEP 2006 22 Caim7
A package product of an electronic conponent, wherein the electronic
conponent is st@@dm iln the enbossAdsheet indrichypempyrigesianbdseédageai m 6 and

heat -sealed with.a cover t . COaim8 An .el ectroni c conponent packagin
cont ai ner ,Coéléﬁ‘b?flégr‘?gpﬁi%%@gyelleé&?eferce thalahg Zesi8) @%ﬁh’ifnlpene tgrephtghalgate

resin and @ 1peb¥58hRe8alqiheal SuRledl SH ACRLAIINAE a VI RhRbHHAge
pol ycarbonate resin, formed on at |east one side ofg the base | ayer,
wher ei n t hesbaderhaydoncentlannt ofreomdi)of theSbate 18y ef, ahd palopsihgl ene

terephthal ate resin and from5 to. 30 wt % of the polycarbopate resin based
on the totayeamfuAl Fcfﬁéarfb'oF%leItb‘ffecPéF’é%?‘P]%’?‘&tdeoPe%"i &itdORfe

Bovd of 1 e Eg e e S A e A Eo e L R o W
packaged pobodioctt 86 cdntled polyettiyxlene terephthalate resin and from 5 to

30 wt % of the polyethylene resin based on the total amount of

the polyethylene terephthalate resin and the polycarbonate resin,

the thickness of the surface layer is from 10 to 30% of the total

thickness, and the coating layer has a surface specific resistance

within a range of from 104 to 1014Q.

Claim 2 An electronic component packaging
container comprising a sheet according to claim 1, wherein the

coating layer has a thickness of from 0.5 to 10 pm.

Claim 3 The sheet according to Claim 1,
wherein the electrically conductive coating contains carbon black

and/or an antistatic agent.

Claim 4 The sheet according to Claim 3,

wherein the antistatic agent is a high polymer antistatic agent.

Claim 5 An electronic component packaging
container which comprises the sheet as defined in Claim 1 which

has been embossed.

Claim 6 The electronic component packaging

container according to Claim 5, which is an embossed carrier



conponent, wherein the el ectronic conponent is stored in the carrier tape
as-defined in Caim8 and heat-sealed with a cover tape. Caim1l0 The

el ectroni c component packagi ng container according to Caim S8, %@ﬁ hia t he
mul til ayer polyester sheet has a total light transm ttance of at E§@E 85%

and a cl oudiness of at nost 10% C aim 11 The el ectroni c conponent

packaging container according to Caim8 which has an antistatic treatment
applied to one or both sides. 29

Claim 7 A package product of an electronic
component, wherein the electronic component is stored in the

embossed carrier type as defined in Claim 6 and heat-sealed with

a cover tape.

Claim 8 An electronic component packaging
container, comprising a base layer containing a polyethylene
terephthalate resin and a polycarbonate resin and a surface layer
containing a polycarbonate resin, formed on at least one side of
the base layer, wherein the base layer contains from 70 to 95 wt
% of the polyethylene terephthalate resin and from 5 to 30 wt %
of the polycarbonate resin based on the total amount of the
polyethylene terephthalate resin and the polycarbonate resin, and
the thickness of the surface layer is from 10 to 30% of the total

thickness, which is an embossed carrier tape.

Claim 9 A packaged product of an electronic
component, wherein the electronic component 1s stored in the
carrier tape as defined in Claim 8 and heat-sealed with a cover

tape.

Claim 10 The electronic component packaging
container according to Claim 8, wherein the multilayer polyester
sheet has a total light transmittance of at least 85% and a

cloudiness of at most 10%.

Claim 11 The electronic component packaging
container according to Claim 8 which has an antistatic treatment

applied to one or both sides.



