DESCRI PTI ON ELECTRONI C COVPONENT PACKAG NG CONTAI NER  TECRNITTAP ¥ 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

el ectroni c conponent packagi ng container such as a tray orﬂmmmmmmm ’W pe,
a polyvinyl 10 chloride (PVC) resin, a polyethylene tereph ﬂ mr
resin, a styrene type copolyner resin, a polycarbonate type regkgnsoor the

| i ke may be used dependi ng upon their prgperties. Anong carrier tapes,

particularly for applications for storin% elgctronic conponents sensitive
15 to static electricity, classifie E onductors such as IC,

2gai nst stati o el ect BATEOGY RV B clia SOEARE  ncor por at ed
into the abq¥E;H§fE§£ipfg%Besins are used. 20 Electrical conponents have

further bee and it has been attenpted to nount electronic

component s at a hghgto3paed s 3adeaceondinglas @5 &l oldanicomponent

packagi ng contai ners-ones having nore exce nt mechani cal strength have
been VGQ%lreQimﬁéngHE BB@ﬁSBEnF”E%BEbQHe&Sah@ B QHde R FhACtronic
conponent packagi ng contal ner to acconplish such objects. 2 DI SCLOSURE OF
THE | NVENTI ON- Nagehy, the present invention resides in an electronic
conponent packagi ng contai ner which uses a multilayer polyester sheet
haging a basgatagepourpnmarirsi ng 5 a pol yet hyl ene terephthal ate 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 Flectrical 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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polycarbonate 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 prepared
food 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 electronic

conponent packagi ng container. 15 BEST FOR CARRYI NG QUT THE | NVENTI ON
Now, the present invention wll be exBIained in detail. The electronic
conponent paekHghOPURBNPE| BBE SNVENEIONr esent invention is one conprising a

mul tilayer 20 polyester sheet having.,a base | ayer conprising a
pol yet hyl ene ter@ﬁﬁ?ﬁ&kaFEet?5§SF€§iﬁnaﬁ@t&oﬁoFﬁfﬁfggﬁdfbE“lype resin, and

a surface Iagfr congrisin@ a gglﬁca%bomate t% e.resin fornmed on at | east
one side of StRebHILLEC| GYEPONSBLTRECEEE4TPayE 8&Hfﬁiﬁg”éﬁbéf§§iﬁylene
t ht hal at i d i t e
contat ns 1 dirvbt PSYeS RRaT et car pareeR JROahE, Y B R s i TR
and froms3 19 3019Leh0t oA POLYEAEAANALE %@ resip based on the total

pot yethy pht'hal ate

anount OP t he 0 ene ter pe resin and the polycarbonate

type resin. Lf,Lhe coapeundpg rakia, obna bkheurehyeanhonat e dypa diegin is
| ow, inpact rtesistance at a |ow tenperature tends to decrease, and 1f it

is high, transpayensyoaldeCtopdi PRESNt €BEneE RCHRAIRAstI TS RAIRNGYE | S
necessary in a case where the state of an electronic conponent such as IC

which is a ptrdupkst0189el0 packeged havihe soshahnebnksrucstahl hagbserved
fromthe outside. The bal ance between strength and transparency
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




is excellent wwthin a range of the polyethylene terephthalate type resin
~of from70 to 97 wt% and the polycarbonate type resin of from3 to 30 wt%
From the 15 viewpoint.of the transparency and the cloudi ness, the
transparency is preferably at |east 85% and the «cloudiness is preferably
at nost 15%in order to visually observe the state of a packaged product
fromthe outside. The state of the electronic conponent in the container
20 can be visually observed fromthe outsi"de within these ranges. The

U nylent. gl yEF CRRADELREBNEHAF) ECap: 806 SPOE. 7t ) B &t and in

et ramot hyl GHELGRFEBPRRE =4 YR GRS ANSHRAEL Andcor o Hip PRI 191 e

7 L napht nal BALVar EXTBlR) FPE RA B AOR CoabRce e I ke of o

for a part cPoLvhatRERaRET YRPorErdty, T BaFySOROPAna Tor Eahibarae 5 Lype

resin ha%ingtﬁéogﬁgxgakgoﬂgtgnk?b%fé%s%mﬂijﬁﬁﬁhﬂh@ﬁﬁg%5“fg§fEHHHcéQﬂP0nent

as a glycol conp copolynerize or a polyethylene terephthal ate type

resin having from inberAQuiel %eplisahd Serhald ¢ A6 d comanetiges an
aci d conponent copol ynerized, is preferably used in 10 view of formability

and transpar epgispieachr aher caduas n@spolteeidh et desppht hal ate type
resin having froml to 10 nmol % of a 1, 4-cycl ohexane di nethanol conponent

as a gl ycol cegnspapenegpdkymeciezedry dnnee dasd evitsrd e slawd yof an
crystallized and it has a 15 good inpact strength. A copol ynerized product
havi ng a nokaectabndchicghpontehdn stied alsoiE maviga: ils unfrnahabl eco heice its
crystallization is extremely slow, thus caqsin%
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,



fusion or bl ocking phenonenon in extrusion step, drying step or recycling
_step, or decreasing physical properties 20 of the formed product. Further,
one having an intrinsic viscosity [771 nmeasured at 30' C when the
pol yet hyl ene terephthalate type resin is dissolved in a m xed sol vent of
1,1,4,4- tetrachl oroethane and phenol (in a weight ratio of 60:40) 25
(hereinafter referred to as IV value), within a range of from0.6 &g to
1.0 dQ g, is preferably used. If it is | &ss than 0.6 dQ g, the sheet or
the forned product tends 5 to_have an insufficient mechanical strength and
is likely teorfisephfbalipdariditleRceenithadeney gicpRbBoMIILC FCdfoditty
tends to be high and extrudability tends, to be Qor, and productivity
EéFyé&Fg

tends to be pOBRiCsAEhApERNg S28RF 8GofaBlE2TRAZY oRSIEORFRE resin to
i spheno

be used in the present inxgnt%on i s.one nade
d

Lnl¥.of % | ,an
produced by B2BhoSgenSXHEP F Bﬁegs?ﬁraeﬁgﬁgﬁégu BPhSRT $hE: &5 al

bi sphenol . includes e.g. 2-bis-(4 10 h dioxg qgé) rogaﬂgh£95§8henol A,
2, 4-bi s- (4- hyardR fefy matera A %%dyi,%ﬁe > (5788
hydfleipfée“yfggéygngs%gémguz &0 it £EPY bR a5 E@Ergpq' yearbonate, a
copol ycarbona having a carboxylic "aci copoPynerlzed Or a mxture

thereof. 15 éinQﬁeQéﬁg ﬁaﬁgﬁh? oﬂEEBﬂBoﬂggglgngngl&Q%l ReyeHaylene

terephthal até fype resin e  pol ycarbonate typé resin i's not

particul arl yoLig1{fdr128d, Skter09§e€h9§ER@dt@&eﬁhﬁﬁﬁqﬁfé ) Ydg a
stirred and mxed material into an extruder at the time of sheet 20

form ng, andnaymeghedomf 1f Usi 00- bXkngfaast iebpltaad icmaxad magon@nt N a
nonoaxi al or biaxial extruder to obtain pellets, and using them at the
time of sheehs extauvsBooompayehe enpbayedrized, is preferably used in

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 [ 7n]
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 d8/g to 1.0 dl/g, is preferably used. If it is

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



The constitutional ratio of the nultilayer polyester 25 sheet is
_preferably such that the proportion of the surface |ayer of the

pol ycarbonate type resin lamnated on the base is from10 to 30% of the
entire sheet. If it 6 is less than 10% the heat resistance tends to
decrease, and if it exceeds 30% post-formability tends to decrease, such
bei ng unfavorable economcally. The thic%ness is suitably fromO0.1 to 1.5
nmm nore preferably 5 from0.2 to 1.0 mm~ A sheet conprising a base |ayer
containing a polyethylene terephthal ate type_resin and a polycarhonate
type resin, Eﬁdhév§uﬁﬂaééspé§éﬁl€6ﬁtQﬁﬁhﬁ@léalpﬁFﬁfﬁﬁﬁ%hé¥EiHfbgﬁf i%
formed on at | east one side of 10 the ba mhergin t he base | ayer

e |ayer,
cont ai ns frofP76YacEusE wedsof £t A& SéF?@%ﬁyﬂeﬁed@égepﬁ Ral"gt& type resin
and from3 to,30 wt % of the pol ycarhonate .ty resin..based t he .t ot al
amount of thglﬁﬁpﬁé#%ngﬁgs Egréﬁh e aF@dtfggrPE%#Hl H'%ﬁgggbﬁ§b§Fbonate
type 15 resin, and_the thi.ckness, of .t surface | ayer js.fr to 30% of
t he total tthQﬁesgp F@ﬁqulgﬁt¥|§€9§FC§F|?% 5%%Ucf$§%ls%£% further ’

havi ng a5§oa&bﬁgv5§g?&eqf an electrically conductive coating on at |east
one si de of e surface layer, is suitably used for an el ectronic 20

conponent packagimp@ GALAINonatRl &yJd&li8fidd G lusesonduaid ve coating
is a coating contalning carbon black™ and/or an antistatic agent. The

el ectrical | ypoeeadue! i¥@entdah NG Fay hddehakieQlt I 18.hhehdleHd cont ent
or a solvenF. As the resin content, an acrylic type resin, a 25 pol yester

type resin opradpekruist Bapddsyeae esicthodyr dofestxamhdigyaised. As the
solvent, an ester type such as ethyl acetate or butyl acetate, an al cohol
type such 7 mashe#t hanhé, metbabhal bispsepobpyhcabhidekok,.ga Bydrbiarddn
10 hydroxyphenyl)propane (bisphenol 2a), 2,4-bis-(4-
hydroxyphenyl)methyl-butane and 1,1l-bis-(4-
hydroxyphenyl) -cyclohexane. Further, it may be a
homopolycarbonate, a copolycarbonate having a carboxylic
acid 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



type such as toluene or xylene or a m xed solvent thereof, and in
~addition, water or a mxed solvent of water and an al cohol type may, for
exanpl e, be used.. 5 Particularly when water or a m xed sol vent of water and
an al cohol type is used, decrease in sheet physical properties due to
solvent at the tinme of coating can be suppressed. The carbon bl ack is not
particularly limted, but 10 one having an average particle size of |ess
than 50 pm a specific surface area of fgon150 to 1,300 M /g and a DBP

o1l 2bsorption of IromED; Lo 50090100 o s prelerablu, vsed tetne
catl on  antLotal Lo, Roshl SRl VL g a0 LaLakic SOsHL Br onionice
(e, In2CEhenLpe of ZRLAL YRR 0F. 40,8 BSLELGALLY 1 condyet ve Fioh
for oA, Beckigds 200.48880 chbon noLuTIC soqtl Skab ARy |

required.g The high poLynmer japkistatic agent may, for exanple, be a
pol yet her type, a polyether ester 25 am de type, a polyam de type or a

sil oxane type. TheggaBkeRbrPlri836ly GOMRENaYdY Wil i8tidd Gal Iy
conductive coating is not particularly limted, but one 8 having from1l to

50 wt % of thgolgstnytentelbrephomblate tIPewr¥sih e eadalydiddeinale t he
antistatic agent and from35 to 90 wt % of the solvent may be used. The
el ectroni c ceppenesatinackadi agsaetfibaenényelr chataSnbmnesent invention is
obtained by firstly producing a multilayer polyester sheet having a base
| ayer and a pslytarbohayer fybel resén BprimedmriomgatAd adss metched dsf 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 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



producing the nultilayer polyester sheet, it can easily be produced, for
_exanple, by coextrusion by neans of a T 10 die nethod enploying a

mul ti-mani fold nethod - or a feed block nethod by plural conventional
extruders. In such a case, the polycarbonate type resin |ayers
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

| am nat ed wi t hout using an adhesive |ayer,” but of course an adhesive may
be used. The coating |ayer can be obtained by coating the e|lectrically
conductive cdatPAEN8RCAr PERERCSNETsHFEPEPP h€3§ﬁmp eaIQ%A{OQQﬁhQWmd by

drying. The coatinﬁ 0 nmethod i s not 9§rticularl AN 't%ﬂean a known

met hod may bEPenprodedsS EBrUeRGnPFeX eﬁﬁaﬁﬁ}@'%ﬁﬁfgké; tHod, a rol
coating nethod, a dip_cqatin hod or spra nmet h b tioned.
It is allomeﬁh?ﬁeagplﬁn§ &8r%ﬁ§gE&P§Cth Srtﬁgﬁﬁm&h*%#i%§%¥%¢%u° r eat ment
by means of 25 _another _coatin g t e e ted,sur as the
case requi reS3tPt 78 p‘ragf er rcggo?o%g%jeuglfﬁ;t)hg%%o%%ﬁaﬁﬂgﬁednobaentlf%% t he

thickness, of pLhe;g0aLing LAKE" ARENBL Kl fiidked WRRA SRACHIder aai gt ance

is wthin a range o No adequate protective properties

of an electgonh¢-GABRORGRE agalRgl, ShalbireaRleLGlY istHdet Gy dIR-a0bt ai ned i f
t he surface spe0|?|c resistance Is beyond 5 this range. The specific

thi ckness vapigsedenpendiung ¥BoRo1VRA L ¥Re thfe tdigneelgTiddandidy candyust i ve
coating, but is preferably within a range of from0.5 to 10 pm If it is
| ess than 0. buppesBedadequate el ectrical conductivity can be obtained
after formed as an el ectronic conponent 10 packagi ng container, and if it
exceeds 10 ~im SheetcarpoopéniiEiods isuctr apdmrimbidily tendsedo et great |y
influenced. For the nultilayer polyester sheet, various
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 Sn0O,/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 of each component in the electrically

conductive coating is not particularly limited, but one



additives may be incorporated into the base |layer or the 15 surface |ayer
as t'he case requires. The additive may, for exanple, be a coloring agent, a
"pignent, 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 nay be added to tg% base | ayer or the surface Iayer

if its anDunt is small As the p éethyl ne terephthal ate resin,
pol ycar bonat 82Vype fgemnlafg §§ Hid & FRYY SRR v :%E%I%dﬂD a

commercially avalla | e. one d. For the base |a sel yage or
a msroll of 24 Waen ghé@? 6@ g& Qe SIS %ﬁ?t¥§: ei% tion or

a pul verized_prodyct roduct be recycl in an anount of
from5 to SOng% gg\ t8nt9 sf"’gti 5’%“]: ﬁ‘t eﬁ% edg‘to the surface of
the multilayer p esher sheet as the ¢ r he n tatic
treat ment net hod% A GTS T FHGWT TR GAS rPaaéBege%ré) éac%ﬁ(}fﬁguc %]g lrﬂll%et hod

of ‘coating ag,auLhst able 4ROl 1A IR0 Ol L A NALL L A f881 0 havi ng

an antlstatl agent incorporatéd thereinto. By app ying t antistatic

treatment tophhe;surtacgo1gblects sHA Rl AN Nt At tageHn®rafling of a
m nute el ectronic conmponent due to static electricity can be obtai ned when

the sheet isgysedcas1ayRackaEdiineweenNyl RIrmiAly €l ast LoRi GetOHIDRENT
packagi ng contai ner having a free shape can be obtained fromthe

above- descri peddskeey the bylutiillahamepal yerner nidwd, oft feun ews Bl gheet
such as vacuum formng, air-pressure formng or pressing. This container
i s excel | ent benplredticeési toanexantorlans ko enextand aredhiameats s¢f emgth and
is thereby used suitably as a carrier tape for packaging of particularly
mnute 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 each 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 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 coated surface as the

case requires. It is preferred to adjust the coating

amount and the thickness of the coating layer so that its



20 conponents (al so call ed enbossed carrier tape). The carrier tape is
useful for packaging of an electronic conponent such as IC. The electronic
"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 commercially available one may be used as it is. Now, the
present invention will be explained in 11 _further detail with reference to
Exanpl es. Eval uati on net hods Physi cal pr8perties were nmeasured as foll ows
under an environmental condition of 23'Cin.,a humdity of 50% 5 unl.ess
ot herwi se sp8erfped. SpaFiher, TRPERABSFedft MBtSﬁFi@aFaﬁﬁﬁb&ﬁjﬁﬁP%nﬁpinpact
strength, evaluati,log2 results in accordance with a standard_in_a sheet

c

shape whi chtPslfor & coffforPdemir e for Ml bt baRTORPFECSRDWAT 2T1) Tot al
ot out | 1 ot heEhERR L BnE TR B e B Od e B P Lo ST TACh T S ThiRE
TS K. 7108 bYPhAAREGof-Ea iigr BRAT REPor PRh b (o I N o e hoku
Sheet | noachPsP FERgRl e aPes kel L0 Rade R R S Replhatll LERE S

carried out MegﬁggéLg%-gggueggggrgggql' Haveske cJmnpctyed by Toyo

Sei ki Sei shaku- using a 20 half 1 nch hem spherical I npact core

and | oads of ,5Q@eHapaPdwh thdnat 2BnSRViICFOFFRM @, o enpearatu e af 23 €s The
results are shown by a 50% i npact fracture energy (unit: J) as defined in

JI S-K7211. (3psBoshahonngbiu,t io2addg@ard el dapd dayiduhduatd idiidtyofcadd nmm
was prepared
be obtained after formed as an electronic component
10 packaging container, and 1f it 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 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



froma sheet of each of Exanpl es and Conparative Exanples by neans of a
~carrier tape form ng machine (manufactured 12 by EDG to evaluate the
formability. 0: good ,L: slightly poor X poor 5 (4) Heat resistance A
formed product formed froma sheet of each of Exanples and Conparative
Exanpl es was subjected to a heat treatnment at 90'C, 100'C or 110'C for 10
m nutes by neans of a fine oven DH62, uf actured by YAMATO, and the 10
degree of deformation and change in traggghrency were visually observed
and evaluated in accordance with the, follow n val uat.i on standards. 0: no
def or mati on FRESHPHPHRATHOR Hhi & cRBYVEEHZRA HngPﬁEdoﬁxﬁN§EEmf As a

””"E 1 od t o BEOPETS PEK; P° (PETIC 69311 A FARDF ofi o) "EReP R, SPyMeE

val ue=0. 80 d 20 I . bonat h i naf f t PC [

val Ues0.80) 200 Sp2SnPRLYaREIOBLELRLeNS L Leteried Lags, PO resin

gﬁgpofat'0”)SE£EQ§8d0£”tﬁep&&f?i@éf@raﬁ?lyQSEEkfFﬁgeknaEaQ%% Lagad stirred
m xed waS USeéd, and "as a natefral“for a surface |ayer to be forned on

t he 25 base, P Si : i t ‘ t
Cont ont - aoul HEBBEEE S et A e e R e

P-50DS, res &&Meﬁéthséguﬁ§9tHéegmﬁyogédKéwéﬁAang fRthokt &f Toehirge
material for both surface layers and the material for the base were
si mul t aneousky gxtiydediByagent 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, ailr-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



means of a 40 nm nonoaxi al extruder manufactured by 5 CH YODA SEIKI CO ,
LTD.” and a 65 mm nonoaxi al extruder manufactured by CH YODA SEI KI CO.,
"LTD.,, respectively, at an extrusion tenperature within a range of from 260
to 300C and the respective fused resins were conbined by neans of a
two-types three-layers feed bl ock manufactured 10 by Sanwa Nuts | ndustries,
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 ratiqQ of .the sheet of 1 (surface I%yer) . 9 (base | ayer) :
1 (surface |ByeERepydgtighénag? ISLPEPRSS ERARBPEBISSand 3 and COVPARATI VE

EXAMPLES 1 to 4 _A three-|layer, sheet was prepared in the same manner as in
Exanpl e 1 exEE@iEEEAEELﬂEEé8ﬂ§OSition was changed as identified in Table
1. 20 Results of asurenent of the total |ight IQtran i.t.t ance | oudi ness
and i npact strenﬁg§S6Fa§h3§8pe§ﬁé§F%“@F@ BFGGST Fabl oW (H Y Espect to

obecr ved unt Pt TREEORCERE 4t PR PG obin ont h 95hadd Rl ab 38 arte

observed unt? (0] rresinint ase cane parts

oy welghty bl Lbe SLaudiess.paesstiy depieance em! esgantenh became

hi gher than par y weig is sheet was forne y a carrier

tape machi ne : o8tz Kl i gyrakyatednandEhedteagd ts are shown
in table 1. %ﬁggg%?nggfpgggggFiS%FI$%%gcre§sed g%en t he g%ntent of the PC

resin in therbagetbeeanachogBanhcenaitdla Brpadby DY el gheetFWHdiry, the
heat resistances of the fornmed products were conpared and the results are

shown in TabivBidh IBemoter aeamphodhehn becarmedhipreded tardd tshdwranspar ency
di sappeared at 110C if the content of the PCresin in
(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



10" the base was less than 5 parts by wei ght, whereas when the content of
the PCresin was at least 5 parts by weight, the forned product did not
“whi ten. COVPARATI VE EXAMPLES 5 and 6 A PET resin and a PC resin were
extruded fromboth 15 two extruders of Exanple 1 to prepare single-I|ayer
sheets having a thickness of 0.5 nm Evaluation was carried out in the
sanme manner. The PET resin single-Ilayer éﬂfet has good transparency and
post-formability but is significantly po in inmpact strength at a | ow 20
tenperature and heat resistance. The PC resin _single- |ayer sheet has good
transparency?yi%%%btt%t?%%b?%t%nﬂhehéﬁ?mﬁgéh%ance but is significantly
poor in post- fo bility. EXAMPLES 4 and 5 and COVPARATI VE EXAMPLES 7 and
8 25 A sheet mas&ggéﬁﬁ? d in the same nanner as in each Exanple by using
the sane resin c osjti.on as in Exanple 2 (90 parts by weight of a PET
resin and 10 par?gpbiiﬁ%ht%%i%%?rof a PCresin) as the base layer and 100
parts by weight  of %)P resin as both surface layers with a sheet
constitution rati o of-three | ayers in two types as illustrated in Table 3.

The post +f or i heet and the heat resistance of the forned
pr oduct &bregggv%%%gtg%sgggaﬁﬁé results are shown in Table 3. Wen the

both surface | aygr 3oareahighencknap A% ddit ROSredodmINdd Yordlect eases,
when they are less than 10% the heat resistance decreases, and when the

lbg: h IsgrfaceEﬂeme@agr §ndr eohPardef oenakiaap lbak easplsaty catc HlAG a HAGER
e Ntreatment 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
(Tupilon 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
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
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
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.

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

parts by weight.
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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

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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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

5 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

10 layers are 5%, deformation takes place at 110°C.
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"E-1 18 EXAMPLE 6 An electrically conductive coating conprising 36 w% of
met hyl nethacryl ate-nethacrylic acid ester copolynmer, 4 wt% of carbon
bl ack (Bal can XC 72,
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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 resistance, impact strength and

formability.

H
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cific resistance, inmpact strength |and. F5PRBOEEIty. 19 Table
------------------------ 6 7 Basg Iayér PG resin55
--------------------------------- - ET _riesi n9595

[Base layer _________[BCxesin | 5 | 5 | ___
e |layers PC resin 1001 - LS e -t-----
ci-fic resistance.{S2 )%%?(Hﬁﬁﬁq 1070 23

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

Denki Kagaku Kogyo K.K.)
cover tape.

are excellent in transparency,

the state of the stored IC from the outside.

(manufactured by
as a commercially available
Since the carrier tapes of Examples 1 to 5
it is possible to observe

The carrier

tape having an IC stored therein and sealed with a cover

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.

of the present invention showed good results as a

The carrier tape

packaging material for an electronic component such as

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



----------------- - 0 Post-formabilityO An IC was stored in the carrier

tape of each Exanple and heat-seal ed mﬁtfba.Theraniln1ALS (manuf act ured

by 5 Denki Kagaku Kogyo K. K.) as a commercially available cover tape.

Since the carrier.tages of fxang#es % tg 5 are,excellent Hﬁﬁ}rans arency,

it is possibr@RHIBbESr FePOLREIEPRTBEr "WRE SEGEd M€ FrGM T odtsi de. The

carrier tape havigg a eég géggggatggre%gr%n ﬁe%led with a cover 10. tape
]t’l cl 1

was subjecte%t¥%n%n autorat r ¢~ nount i ng appar%&us.y”Tﬁgaaﬁagrqﬁﬁxaﬁw%
separ at ed Wéi‘QH&iﬁéQ%béﬁdaﬂg @%&fh? agog' SaQ?ite%k%%g%‘!t %%Pﬂgﬁr any
problem The carfiér tape © e present 1nvention showed good fesults as

a packaging?£€+§£$§%}¥2r%§Hd§5€§§goghgeQ0ﬁgg@g taS%%Qti%g RIG of

| NDUSTRI AL Al el ectroni c conponent packagi ng contai ner havi ng

a base lsayeanC@f@émeglﬁyp%mwxh@eecbs&%agt Bahak8 ni¥Re cdrei and a
pol ycarbonate type resin and a surface layer 20 conprising a polycarbonate

type resin, bpbSa€XC&hEPHE hA afitfigRgthc Agehtl €shkileaned, aftonmiid idns
transparency and cloudiness and is useful as a carrier tape. Further, an

el ectrical | ysta@adoft aveusheétbybavpolyasceat shgekayeriolh 2 aase defdrcal |y
conductive coating containing carbon black and/or an antistatic agent
formed on atcompsisbne aspdéyefhmlankt ceagphtpalypést éyvpsheetsimamy aa base
| ayer conprising a pol yethylene terephthalate type resin and a

pol ycar bonateolyparbesaheahrra saftacanfapesugdage diagracomprising a

10 polvcarbonate 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



10 pol ycarbonate type resin forned on at | east one side of the base |ayer,
is éxcellent in strength, formability and antistatic properties, and is
useful for an electrical conponent packagi ng container, particularly for a
carrier tape. 15 21 CLAIMS 1. An el ectronic conponent packagi ng contai ner
whi ch uses a nultilayer polyester sheet conprising a base |layer containing
a polyethylene terephthal ate type resin gg a 5 polycarbonate type resin
and a surface |ayer containing a polycarfonate type resin, fornmed on at

| east one side of the base |ayer, wherein the base |ayer contains from 70
to 97 wt % of the polyethyl ene terephtHEEﬁEé_type resin and from3 to 30

w6 of tne pelycarbonakebype EeabBnlcRsed 0 he takal, ATl the

polyethylene terephthalate type resin an carbonate type resin,

and the thi c{seeésaofm&ta@15%&%%1&@@%@ $Hd recemc%%pﬁ%l%@aofbés@ Q&
t hi ckness. 2. The el ectronic conponent packagi ng container 15 according to

Caimli, \Ahee@haa&h@ngubt bbqg@ hgqleyl@stt%rrepm@ﬁtlam@s g tr@sild HHa a

transmttance of at | east 85 a cl oudi ness of at nbst 10% 3. The

el ectroniz cpapoBaRbopackadiide ¢eRtal R 2ELTAICRY 1l dd adAthiH i avi ch
has an antistatic 20 treatnent applied to one or both sides. 4. A sheet

whi ch conpri pesyaabaseaalayefpeoridiini, Ngodmedoloyelaty llenre:d erephitd aie type
resin and a polycarbonate type resin, a surface |layer containing a
pol ycar bonat ehet ppeer @éayerf, ontiededn ahel daste dBgesi demfaite fase 1@yer, 25
and a coating |ayer of an electrically conductive coating formed on at
| east one si tle 8/ whé& sdrtheepdyethnweareiterapithadsed aypgre amdiai ns from
70 to 97 wt % of the
and from 3 to 30 wt% of the polycarbonate type resin
10 Dbased on the total amount of the polyethylene
terephthalate type resin and the polycarbonate type
resin, and the thickness of the surface layer is from 10
to 30% of the total thickness.
2. The electronic component packaging container
15 according to Claim 1, wherein the multilayer polyester
sheet has a total light transmittance of at least 85% and
a cloudiness of at most 10%.
3. The electronic component packaging container
according to Claim 1 or 2, which has an antistatic
20 treatment applied to one or both sides.
4. A sheet which comprises a base layer containing a
polyethylene terephthalate type resin and a polycarbonate
type resin, a surface layer containing a polycarbonate
type resin formed on at least one side of the base layer,
25 and a coating layer of an electrically conductive coating

formed on at least one side of the surface layer, wherein

the base layer contains from 70 to 97 wt% of the



22 pol yethylene terephthalate type resin and from3 to 30 w % of the

pol ycarbonate type resin based on the total amount of the polyethyl ene
terephthal ate type resin and the polycarbonate type resin, the thickness
of the 5 surface layer is from 10 to 30% of the total thickness, and the
coating |l ayer has a surface specific resistance wthin a range of from 104
to 1014 5. The sheet according to Caim4,_wherein the electrically
conductive coating contains carbon bl ack 230 and/or an antistatic agent. 6.

The sheet acegiglog.tg,0l LULR, WASLELN LBE AALLSLAL Ga0en ds 2 hi gh

pol ynmer anti I gent. el'ectronic conmponent packagi ng cont ai ner

whi ch Cowpméésokh%hahgs%gg 8806080 ([ Bea0%s00e 1 ah M it [ocal 6. 8.

The el ectroni ¢ conponen aging container "according to any one of

LT ok oo OHE B MeCheseaises) eriptinatact mapieant gt ailet of o
carrier tapghaspdefbaedohacd a,pedardnhedbesealiefiudlh & goner tape.
5 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 10* to 10 Q.
5. The sheet according to Claim 4, wherein the
electrically conductive coating contains carbon black
10 and/or an antistatic agent.
6. The sheet according to Claim 5, wherein the
antistatic agent is a high polymer antistatic agent.
7. An electronic component packaging container which
comprises the sheet as defined in any one of Claims 4 to
15 6.
8. The electronic component packaging container
according to any one of Claims 1, 2, 3 and 7, which is a

carrier tape.

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

tape.



