WD 01130569 PCTIJPOO' 07516 1 DESCRI PTI'ON RESI N COVMPGCSI TI ON, MOLDED
PRODUCT THEREOF AND ELECTROCONDUCTI VE SHEET TECHNI CAL FI ELD 5 The present
invention relates to a resin conposition, a nolded product enploying it
and an el apdopsegpducti ve sheet. Said el ectroconductive shgeigrosorsissef ul
for packagi ng containers for sem conductors such as IC and el ectronic
parts, particularly useful for 1o carrier tapes. BACKGROUND ART For
packaging IC, electronic parts using IC or 1electronic parts,

i nj ection-nolded trays, vacuumfornmed trays, nmgazines, carrier tapes
(referred to also as 15 enbossed carrDESCREPETONEtC. have been used. To
prevent breakage of electronic parts such as TC due to static
electricity, as the RESAYICOYROSITIONer MOLDED cBRORUCT JTHEREOF AND

el ectroconductive filler dispersed therein have been wused. As the

el ectroconductive filler, car bo#FLBCIBRCOEDUCTIVEIFHERRed, with which a

stabl e surface r=s st|V|t wi |l 'be obtained constantly- at a. |QM/COSt An
el ect roconduct i34 "¥ﬁ94ﬁi§&gfﬂ ng a. thernoplastic resin having car bon

bl ack di d h wbac that (1) mechanical strength
25agnd Lfﬁﬁéiiam | Pfﬂ vﬁp’ﬁ‘?s %%‘3’?8 rlgﬁdgf%t%%%e?g%%ﬁﬁﬁ’t part will be
i;aiﬂed by fal|ééﬁbé§1tiﬂhﬂzgembqaba pES&&é%'Eﬂﬁhéyaﬁa”lé”a%%kaﬂn the surface

electroconductive sheet. Said electroconductive sheet is
useful for packaging containers for semiconductors such
as IC and electronic parts, particularly useful for

10 carrier tapes.

BACKGROUND ART

For packaging IC, electronic parts using IC or .
electronié parts, injection-ﬁolded trays, wvacuum-formed
trays,'magazines, cérrier tapes.(referred to alsb as

15 empossed carrier tapes) etc. have been used. To prevent
breakage of electronic parts such as IC due to static
electricity, as the packaging containers,. ones having an
electroconductive filler dispersed therein have been
used. As the electroconductive filler, carbon black is

20 widely used, with which a stable surface resistivity will
be obtained constantly at a lqw_cpst,_

- An'eieCtroéohdhctiVe.shéeﬁ ébﬁpriéing a
.thermoplastic resin having carbon black dispersed
therein, has such drawbacks that (1) mechanical strength

25 and processability will decrease, and (2) an electronic
part will be stained by falling off of the resin

containing carbon black on the surface of the



WO 01/ 30569 PCT/JP00/ 07516 2 el ectroconductive sheet by abrasion of the
packaged electronic part with the el ectroconductive sheet. JP-A-
57-205145, JP-A-62-18261, etc. ‘have been proposed as a nethod to overcone
t he probl eNYQ!I_ly?t,ﬂsﬁand JP-A-9-7624, JP 5 A-9-76425, etc. havECHERMOHSposed
as a nethod to overconme the problem (2). However, electronic parts are
getting nore conplex, precise and small, and packagi ng and nounting of

el ectronic parts proceed at a hi gher speedzat the present time, and

accordingly, an lo el ectroconductive sheet for packagi ng an electronic
part, which |sEFEEErPFR%@HC¥%Y%xﬁhﬁ?%n@ﬁlﬁhﬁ&sépntH? Ehecpaskagedpart, and

whi ch h h I d d. . DI SCLQSURE OF
THE | NVENTI O\ 18 LYREEBRES Rz T 1o fﬁaﬁtaeé%gﬂuéié%% 5B8RGacITREA" sheet
for packagi ng ag+ ?5%559”'5P wda iﬁﬂ h §%bsF %roc dé%ggggggstalnlng of

the el ectronic par raS|on ot h38t ®wi t h

the el 6ctrON CpBEhba 88 Wbkalhd A IR, Taghaahaalp2l-5L syt hybo

endure packaging or nounting at a hi gh speed, and a packaging cohtai ner
for an el ects onaegpacs25Thete oliesid Wil propveedhast ai mepBbi €yl arly usef ul

for a carrier tape. The present invention provides an el ectroconductive
25 sheet conpri evaegcams ubtise rertableany 2 )andHbweven, | elecatatic @aris |@pst one
side of the substrate layer, a surface |ayer of an_electroconductive resin
conp03|t|on getting more complex, precise and small, and packaging
and mounting of electronic prarts proceed at a higher
speed at the present time, and accordingly, an
10 electroconductive sheet for packaging an electronic part,
which is less likely to cause staining of the electronic
part, and which has improved mechanical strength, has

been desired.

DISCLOSURE OF THE INVENTION

‘15 - The present invention provides an electroconductive
sheet for packaging an electronic part, which
substantially reduces staining of the electronic part due
to abrasion of the electroconductive sheet with the
electronic part, and which has adequate mechanical

20 strength to endure packaging or mounting at a high speed,
and a packaging container for an electronic part. The
electroconductive sheet is particularly useful for a
carrier tape.

The present invention provides an electroconductive

25 sheet comprising a substrate layer and having laminated
on at least one side of the substrate layer, a surface

layer of an electroconductive resin composition



WO 01/ 30569 PCT/JPOQ' 07516 3 conprising a polycarbonate type resin and
fromS to 50 wt % of carbon bl ack based on the polycarbonate type resin.
Sai d el ectroconductive sheet is useful as an el’ectroconductive sheet for
packagi ngv@ALase:t roni ¢ part, 5 and sai d el ectroconduct | RE/EIUESIE or
packaging an electronic part is useful as a packagi ng container for an

el ectronic part, particularly as a carrier,tape. As a constitution of the
el ectroconductive sheet, a two-I|ayer strikture of surface | ayer/ substrate
| ayer, 1o wherein the surfanyagger conprises an el ectroconductive resin

conposi ti on affPEiSEaged BR konpteHas wesinpend £Xemneak? wWPih the
| ect [ ' . . Rurth | tutl f f

Cayer ] subst r ats® P, BRFolhi Biack Becd on Tl BLvkArbaRaRn EHRF | ayer may
15 be provi deqaghneess {6 ful r%%gxﬂé‘i‘:&v@”ggégﬁ’fé‘béééfﬁf as 4pr- The

pol ycarbonate type resin.for t ectroconductive resin conposition is

not particul aidjectirobbh@fct 89 SHedlO FEYF Yatilayiayahhabhecpredust papy, be 20

used. For exanple, an aromatic polycarbonate resin, an aliphatic

pol ycar bonat e ands saidnédleotroosmductinre Ehaatc fopopsickagingt anmay be

menti oned. One obtained by polycondensation of a conventional bisphenol A

with phosgenelectpnpe| pavhdinsusebnl ¢fs 1§ PprEaging gpnhatserafoome acid

ester, which is usuaILé classified, into an enginee[ingsgéastic, may al so
e

be used. Thi s S-ECETRPIERT hai PAT IR &S0 CabRyShr b8BBed by a phosgene

met hod or As a constitution of the electroconductive sheet, a

twé-layer structure of surface layer/substrate layer,

16 wherein the surface layer comprises an electroconductive
resin composition and is placed on the side which will be
in contact with the electronic part, is preferred.
Further, a constitution of surface layer/substrate
layer/surface layer is also preferred. Another layer may

15 be provided between the surface layer and the substrate
layer. _ |

The polycarbonate type resin for the
electroconductive resin composition is not particularly
limited, and an commercially available product may be

20 used. For example, an aromatic polycarbonate resin, an
aliphatic polycarbonate resin and an aromatic-aliphatic
polycarbbnate may be mentioned. One obtained by
polycondensation of a conventional bisphenol A with
phosgene or by polycondensation of bisphenol A with

25 carbonic acid ester, which is usually classified into an
engineering plastic, may also be used. This is composed

mainly of bisphenol, and produced by a phosgene method or



WO 01/ 30569 PCT/JP00/ 07516 4 by ester exchange, and the bisphenol to be
used as the raw material may, for exanple, be 2, 2-bis-(4-

hydr oxyphenyl ) propane (bi sphenol A), 2,4-bis-(4-,

hydr oxyphewglol/sesse hyl - but ane or 1, 1-bi s- (4 5 hydr oxypheny PFTOR e ane. A
honopol ycar bonate, a copol ycarbonate obtai ned by copol yneri zation of a
carboxylic acid, or a mxture thereof, may al so be used. Carbon black to be
i ncorporated in the electroconductive resirfconposition nay, for exanpl e,
be 1o furnace bl ack, channel black or acetylene black, and preferred is
one having a | aPyeespeEi eXEN3NIE a ARG r e IHEPRANG P Pehivfed @felthsy

el ectroconductivity can be. obtaiped with smal | ynt of incorporation
to the resin, SBYhM3ESKERIERBY ACKODr XTI E;E?tﬁégg%lsﬂ§4The anount of

bon bl ack to,be ' he, . dugt, ' iti
s preroranty ¢ Porevphsaht)Fhondad Pot SREOL L AR Gt rosrny 1"
it is less thaEgﬁr@&%&h@ﬂyﬁ?eﬂé@ﬁflsﬂﬁééﬁé d£51 Stipsid-ygu Il be obtained
ge o

to prevent brea an electronic part due 20 to static electricity. If
it exceeds 58 WhYarbROphEhylfiiéycYbhéxsles! eas honepolobrrbbnaby, be di fficult
to lamnate the el ectroconductive resin conposition on the substrate

| ayer, and the repbidgcazbonatengbtaibhed sy e¢apdyownridiettiione othaet to be
obtained will also 25 decrease. The surface resistivity of the

el ect roconduct i ¢arbopydicoacifle or de BixXtpreHtheread camabedsdube usefesin

Carbon black to be incorporated in the
electroconductive resin composition may, for example, be

10 furnace black, channel black or acetylene black, and
preferred is one having a large specific surface area and
whereby a high level of electroconductivity can be
obtained with a small amount of incorporation to the
resin, such as KETJENBLACK or acetylene black.

15 The amount of carbon black to be incorporated in the
electroéonductive resin composition is preferably from 5
to 50 wt% based on the polycarbonate type resin. If it
is less than 5 wt%, no adequate surface resistivity will
be obtained to prevent breakage of an electronic part due

20 to static electricity. If it exceeds 50 wt%, the
fluidity will decrease, whereby it may be difficult to
laminate the electroconductive resin composition on the
substrate layer, and the mechanical strength of the
electroconductive sheet to be obtained will also

25 decrease.

The surface resistivity of the electroconductive

sheet on the side on which the electroconductive resin



WO 01/ 30569 PCT/JPOQ 07516 5 conposition is |amnated, is-preferably from
102 to 1010 11. if it is beyond this range, it tends to be difficult to
prevent breakage of-an electronic part due to static electricity. 5 Into
the el ¥0PBISHIucti ve resin conposition, another resiBCHBAPYA®BNt such as
an acrylonitrile-butadi ene-styrene copolyner type resin or a- polybutylene
terephthal ate resin nay be incorporated as a nodifier. 10 As the nodifier,
a graft resin of an ethylene-glycidyl méthacryl ate type copol ymer-with an
acrylonitrile-styrene type copolyner is suitabli used. The 10

el ect r ocondGEFPPELERSR 18 okpgbiatiash 1P Preferabey- fremndfi sos 18

pol ycar bonat g t resin, and . from5 to 50 .15 w % of carbqn_black and at
nmost 40 wt % of é:%rlz}f {5, BEYRRA oFhis, XANdR e é:lefé?dﬁ%gﬁhgéfg%ﬁ}‘%ttype

copol ymer wth rvlonitril e- r C yper,, based on the
pol ycar bonatt é 19%28?%5%/%)%(4 ﬁ%e%wggc%%&%%&%egggéi%Eec%orrpsosa%"‘lcon may be
made of a pghyegrbepgye type resin, 20-carbon black and a graft resin

al one, or nmay be conposed nmainly of those and contain another conponent
within as rangezratonehei p&ttidbrdin-tivereeeinf cbiBosiesen) invention— The

graft resin of an ethyl ene-glycidyl nethacrylate 25 type copolyner with an

acryl oni t ri beother enes iy pzomproyenmty sschi asaanesi n obt ai ned--by-grafting an

acrylonitrile-styrene type copolynmer to an-

- acrylonitrilé-butadienie-styrene Copolymer type resin or a-
polybutylene terephthalate resin ﬁay be incorporated as a
modifier. B |

10 As the modifier, a graft resin of an
ethylene-glycidylmethacrylate type copolymer with an
acrylonitrile-styrene type copoelymer is suitably used.

The electroconductive resin composition in this case B
comprises a polycarbonate type resin, and from5 to 50
15 wt% of carbon black and at most 40 wt% of a graft resin-
- of an ethylene-glycidylmethacrylate type copolymer with
an aérylonitrile-styrene type copolymer, based on the
polycarbonate type resin. The electroconductive resin -—
composition may be made of a polycarbonate type resin,

20 carbon black and a graft resin alone, or may be composed
mainly of those and contain another component within a -
range of not impairing the purpose of the present
invention.

The graft resin of an ethylene-glycidylmethacrylate

25 type copolymer with an &crylonitrile-styrene type

copolymer is a resin obtained by grafting an

acrylonitrile-styrene type copolymer to an-



WO 01/ 30569 PCT/JP00/ 07516 6 ethyl ene-glycidylmethacrylate type copol yner,
and a resin obtained by grafting an acrylonitrile-styrene type copolyner
having an acrylonitrile content of at nost 50 w%to an

et hyl ene- gv@PIAY6Het hacryl ate type copol yner s having a PCTAPO0/07516
gl yci dyl net hacryl ate content of at nost 45 wt% is suitably used, which is
commercially avail able. The anpbunt of the ggaft resin to be incorporated is
at nost 40 % preferably from1l to 40 w% nore preferably from3 to 40

wt % based on té&ﬂ@d&@l@&ﬂé?@mé@h&&??lé@é'Eypé’védbdlﬁhﬁ&,a@f& af @@dn the
nechani cal strength, particularly inpact strength, wll'be inproved to
endur e packagi rgptaihe® Wyt gegfolingl ant aenyTombttSledtstardtigitygeeed. |f it
exceeds 40 W% the elastic nmodulus. will decrease. 15 Wen the above resin
conposition is eopalymer hdaviegeanracoytionitvile mwitent of agteatostcSfduct i ve
resin conposition, it nmay be used_as_a nonol ayer. el ectroconductive sheet
or a nmultilayewtd & 38 G¥¥depecglyaidylmethagrynte sepasop

roduct by itself., 20 Into the_.electroconductive resin conpositjon, .an
Bdditive 2uch arga‘a%migberﬁ&%mﬁfﬁe?m?%? entent Sk ASNF Li4P WP

further be incol{é)osr tt—fa%]%gutsgﬁ cgﬁgchrgguém %ﬁ]& é“;a{ﬂcag%%qctive sheet

: : e & .
is particularly useru as 4 carrrer tape. h™an appli‘cati on, an

el ectroconductive Sﬂﬁ‘étaﬂdifntao‘fartﬁbebrhéﬁeremcéb hge fncéﬁ%&cae&d gfd ection
on the surface, has been desired so as

at most 40 wt%, preferably from 1 to 40 wt$%, more
preferably from 3 to 40 wt%, based on the polycarbonéte

10 type resin. Within the above range, the mechanical
strength, particularly impact strength, will be improved
to endure packaging and mounting of electronic parts at a
high speed. If it exceeds 40 wt%, the elastic modulus
will decrease.

15 When the above resin composition is used for an
electroconductive sheet as an electroconductive resin
composition, it may be used as a monolayer
electroconductive sheet or a multilayer electroconductive
sheet. It may be used as a molded product by itself.

20 Into the electroconductive resin composition, an
additive such as a lubricant, a plasticizer or a
processing aid may further be incorporated as the case -
requires.

The electroconductive sheet is particularly useful

25 as a carrier tape. For such an application, an

electroconductive sheet for a carrier tape, which has a

reduced reflection on the surface, has been desired so as



WO 01/ 30569 PCT/JP0O0/ 07516 7 to prevent malfunction of an inspection
machi ne due to .reflection on the surface of the el ectroconductive sheet
at the time of inmge inspection of e.g. IC. According to the present
i nvent i olWVO0¥5@ayer of an el ectroconductive s resin cofe8dP0IH6has a
surface roughness Ra of from0.6 pmto 4.0 pm whereby nal function of an
i nspection machine due to reflection on 4he el ectroconductive sheet
surface can be prevented at the image inspection of electronic parts such
as IC If the et 3 L@ i 1“?§p°etﬁ%h o rface
gl oss tends tgéglgfﬁf%ﬁ? %%nereb;}Btﬁthrr%l?:h:it ne v&s na%a?:&ﬁ(’ﬁel tg%gdgé to
reflecti on onrefbecei®storamrddtiritueesbeeths Wl clorddi? tiRRI8heet
i nspection, and if it exceeds 4.0 um the surface of the electroconductive
sheet tends tatbthe ooimefh image fihspéStihppedf anee @&C.t hacsbeding ebsls to be
poor, and the sheet is thereby not suitable as an el ectroconductive sheet
for a carrietheapreesenyy dnviension; f bhe lawgihmds arRelestrocopduetivee
surface roughness in accqrdanc% wth B#S—B—OGSl. 20 As a substrate |ayer
preferred §s PREIRFTARELJ o hag pyPRRtaGe IReushnasisefa ofyfEaB Lofol yner
type resin and/ | ystyr t resin. one conprising a polyethylene
euxﬁ &8 2.4 W egggg Yafelged déx qr}sﬁg F@E’Pﬁf’tgf’n

t er epht hal at ype resi'n‘an . |'ycar bona . one conpri sing
an i mdated copohMIETaw A HeRTealish ObRitHe ‘él@@tz‘_%ﬁi&?ﬁ%@&&@é' dygegnd an
unsaturated dicarboxylic acid imde derivative residue. not her conponent
may be incor psugfsse iddrD HehpreavbatéAt &t the image inspection of

electronic parts such as IC. If the surface roughness Ra

10 is less than 0.6 um, the surface gloss tends to be high,
whereby the machine will malfunction due to reflection on
the electroconductive sheet surface at the image
inspection, and if it exceeds 4.0 um, the surface of the
electroconductive sheet tends to be too rough, and the

15 appearance of the sheet tends to be poor, and the sheet:
is thereby not suitable as an electroconductive sheet for
a carrier tape. Here, the surface roughness Ra is a
centerline surface roughness in accordance with
JIS-B-0651.

20 As a substrate layer, preferred is oné comprising an
acrylonitrile-butadiene-styrene copolymer type resin
and/or a polystyrene type resin, one comprising a
polyethylene terephthalate type resin and a polycarbonate-
type resin, or one comprising an imidated copolymer

25 having an aromatic vinyl monomer residue and an
unsaturated dicarboxvlic acid imide derivative residue.

Another component may be incorporated into the substrate



WD 01/ 30569 PCT/JPOQ 07516 8 layer within a range of not inpairing the
purpose of the present invention. An el ectroconductive sheet conprising a
substrate layer of a thernoplastic resin conprising an 5

acryl oni t r W@0K3956%di ene- st yrene copol yner type resin and/ BETHAPYWISIEt yr ene
type resin and having |lam nated on at |east one side of the substrate

| ayer, an el ectroconductive resin conposition conprising a polycarbonate
type resin and from5 to 50 wt% of carbon io8black, is one of preferred
constitutions of the electroconductive sheet. The

acryl oni tril e- bka¥fTe ¥athip @n&apggorfneet timeairing the mrnessl o the
present invention is gne conpqQsed nminly of a copol ymer consisting
essentially of ﬁﬁ?ﬁ?n%Sl ﬁggﬁQHts of acrylonitrile, butadiene and styrene,
and a . commercial ly ,gvaj4 may, be_used._ For_exanpl.e

copol yner obt ai ned lfgib 15(6:9341.%&%‘?%%%&3&% FT SRR B9 7 n?%‘ir%rﬁe
nononer sel ecte a | ' fgg%?ng ﬁgyg ' cyani de nononer
to & di ene typeq2 ﬁnt?zggﬁ E%%b%fléﬁgg% pro ucto t ﬁéﬁ% ?g-lcopol ynmer, nmay be
mentioned. Sai d atirgnenitpd lewbieadiena- POy WPyt dPpd sty i zi ng
but adi ene as a conponent, and exanples of which include pol ybutadi ene,

pol yi soprene, amndorylaopolyisitgrbneatiype eresirw|and haaricheg Isnimaredbwnadi ene
25 copolynmer. The aromatic vinyl nononmer may, for exanple, be styrene,

a- met hyl st yr ene 3 1ga2ss ope- sidst pfuthe suhstrate Imwerui md cyani de nonomner
may, for exanpl &

lég%roconductive resin composition comprising a
polycarbonate type resin and from 5 to 50 wt% of carbon

10 black, is one of preferred constitutions of the
electroconductive sheet.

The acrylonitrile-butadiene-styrene copoclymer type
resin to be used in the present invention is one composed
mainly of a copolymer consisting essentially of three

15 components of acrylonitrile, butadiene and styrene, and a
commercially available product may be used. For example,
a copolymer obtained by block or graft polymerization of
at least one monomer selected from an aromatic vinyl
monomer and a vinyl cyanide monomer to a& diene type

20 rubber, or a blended product with said copolymer, may be
mentioned. Said diene type rubber is a polymer obtained
by polymerizing butadiene as a component, and examples of
which include polybutadiene, polyisopreﬁe, an
acrylonitrile-butadiene copolymer and a styrene-butadiene

25 copolymer. The aromatic vinyl monomer may, for example,
be styrene, a-methylstyrene or an alkyl-substituted

styrene. The vinyl cyanide monomer may, for example, be



WO 01/ 30569 PCT/JP00107516 9 acrylonitrile, methacrylonitrile or a

hal ogen-substituted acrylonitrile. Specific exanples of the copolynmer and
t he bl ended product with said copol ynmer include an

acryl oni tWQ d13086%t adi ene-styrene terpol yner and one 5 obtRGTHRE0T16

pol ymer-al | oyi ng a pol ybutadi ene to an acrylonitrile-styrene bipolyner.
Further, an acrylonitrile-styrene bipolyner containing no rubber
conmponent is also included. The pol ystyrehe type resin is a pol yner
obtained by 1o0- polynerizing styrene as a conponent, and exanpl es of

whi ch i ncl udeasReElabkdder Fethreryionipelle g endialogen-substisnsesl use -
or an inpact resistant .nol ysiyreng. resin or L xture thereof. .in a case
wher e the sub%‘f’r'-‘é][s%”rq‘?ﬁ?&‘e'f o%z?‘ﬁefl? se’éﬁ'"g’(}tersoc?%n €t FEROLKBRY #R/9mmde of at
| east one t qu £ resin,.sekected. £r si_sting of an
acrylonitril e-buta |e§gf§?§§g%§ §%§§|§%%é %%%éiﬁ%égtﬁﬂaggﬁ%aaﬁblystyrene
type resin, g faiaAana-eutiisehsss {3 d1q/mede drfdC@phRorated in an
anount of fromI to 50 20 wﬂ@bbaged oﬁyﬁfégkhernn§?gstic rgs%n. By

i ncor por atsi Nglsta iHEY G polgmertybEoyehd a pdl/baERnealtoskhength wil |
further be inproved. The anount of the polycarbonate type resinis

pref erabl y atagmstorSirnitl%-styaeneobipolymer anFaktberocanducti ve sheet at a
|l ow cost. 25 In a case where a polggth | ene terephthal ate type resin and a
pol ycar bonat 2¥ppenidHidessiygepg Papolyrer (antainiag aperubPRE proporti on

of the pol yetchc}/nltpeor}zeent is also included.

-The polystyrene type resin is a polymer obtained by
100 polymerizing styrene as a component, and examples of
which include one composed mainly of a polystyrene resin
for general use or an impact resistant polystyrene resin,
or -a mixture thereof.
In a case where the substrate layer for the
15 electroconductive sheet is made of at least one
thermoplastic resin selected from the group consisting of
an acrylonitrile-butadiene~-styrene copolymer type resin
and a polystyrene type resin, a polycarbonate type resin
may further be incorporated in an amount of from 1 to 50
20 wt% based on the thermoplastic resin. By incorporating a
polycarbonate type resin, the mechanical strength will
further be improved. The amount of the polycarbonate
type resin is preferably at most 50 wt$% so as to obtain
an electroconductive sheet at a low cost.
25 In a case where a polyethylene terephthalate type
resin and a polycarbonate type resin are used for the

substrate layer, the proportion of the polyethylene



WO 01/ 30569 PCTIJPOO 07516 10 terephthalate type resin is preferably from
35 to 97 % and the proportion of the polycarbonate type resinis
preferably from3 to 65 W% based on the total anount of the two
conponent sWO3958h a case, another conponent s may be i ncBEHIPROFSt herein
within a range of not inpairing the purpose of the present invention. As

t he pol ycarbonate type resin, one used for ige el ectroconductive resin
conposition for the surface layer may be used. The resin for the sdbstrate

| ayer may be 10_t he s or different, fromone ysed for _the surface
| ayer. Pr eferabF?Fe?ﬁgﬂ%})%%t'm%rﬁest’e’f dfhdrateratlyp & rope 35n tps 97 wikR3s5 to

97 W % dth I by I N i.8..f 3.to, 65 w% .and
oreferably.  noia YEE BRI 5s |OR e Mo tPodcs” e ¥Be 5rRal 15 07 15
W % and the poLygaLPRRR) erddRes NSsidh ivitd ! Yt d %n4%he\.'w}]:%§%2a§ﬁguﬂg bie

total amount of the polyethylene terephthal ate type resi
pol ycarbonat e tyhe tweStSmpdienti®) dirhg s&bheagéaséndaﬁéﬁhéfcé’&ﬁ?&?elﬁ
e

prbcessability of the el ectroconductive sheet w | [ 20 decrease i
conpoundi.ng ¥ at may dbe t hmcorporaErdad ttereiny pd thda & rangeoofonoer too high.
The bal ance of the strength and the secondary processability will be

excel | ent wit hi HUPHES 38D\ ERenuLRAAR ofatdhes presensolipwenyione t erepht hal ate

type resin may be ope 5 coymposed mai nly of ethyl ene glycol and
terephthalic acid 8? ’éﬁﬁiﬂ%fﬁ?ﬁ‘ﬂ%%‘l%?e t%"e&ﬁs%r% usgde fREVERE a part

ther eof SUbStitgiggt¥$é$hdﬁgf§JB”fagiéﬂeG%gosition for the surface layer

may be used. The resin for the substrate layer may be
10 the same as or different from one used for the surface
layer. Preferably, the polyethylene terephthalate type
resin is from 35 to 97 wt%, and the polycarbonate type
resin is from 3 to 65 wt%, and more preferably, the
polyethylene terephthalate type resin is from 51 to 97
15 wt%, and the polycarbonate type resin is from 3 to 49
wt%, based on the total amount of the polyethylene
terephthalate type resin and the polycarbonate type
resin. The folding sﬁrength and the secondary
processability of the electroconductive sheet will
20 decrease if the compounding ratio of the polycarbonate
type resin is too low or too high. The balance of the
strength and the secondary processability will be
excellent within the above-mentioned ranges.
The polyethylene terephthalate type resin may be one
25 composed mainly of ethylene glycol and terephthalic acid
or a dimethyl ester thereof. Further, one having a part

thereof substituted with, diethylene glycol,



WD 01/ 30569 PCT/JP00/ 07516 i1l 1,4-tetranethylene glycol, 1,4-cyclohexane
di net hanol or heptanenet hyl ene glycol in a case of a glycol conponent, or
e.g. isophthalic acid, 1,5-naphthal ene dicarboxylic acid or adipic acid in
a case ofWQOMI hoxylic acid 5 conponent, as a copol yndGTERMESononer
may be used. Preferred is a polyethylene terephthal ate type resin having
from0.1 to 10 nmol % of a 1, 4-cycl ohexane__di net hanol conponent as a gl ycol
conponent copol yneri zed, or a polyethyléﬁe terepht hal ate type resin having
from1l 1o to

0, nold of an_isophthaljc acjd c onent as an_acidic .
conmponent cop%ﬂ %/'rfﬁqrfgﬁ,t%y}GHFt ﬁiy 9?#—2(/\@@4 411"363%'%% mefhaRBleOF: ef er r ed
Is a polyeth t | a e, _resin..c ri Sia lvecol ¢ onent
and from1 téﬂ%%n%%&%%%ggF é%%éfcjy%l%hée%aengo@;ian?tlﬂ%ﬁgl g(‘%‘ﬁ%‘&ﬁg ;YD
copol yneri ze | nee s s Zak ) o 4y frpact
strength is ﬁ?‘éﬁé A tlﬁ%%g%gkﬁn%?g% %@%@Pq%aﬁe%%?gy%@t he 1,4

- cycl ohexane ghiwtdiaadipienaei@nin & hCaseoftaldiicaaonylpeoaeeds extremely
slowy, whereby there 20 will be problenms such as fusion and bl ocking in

ext rusi on 5 stempalrenitng ast apcopolyngrimisie monomerhy mayabepusedrti es of a
nmol ded product tend to be deteriorated. Further, one having an intrinsic
vi scosity fi|Prefasrechirt ar préyethelene tweraphthglase SVPersesdine to 1.0 25

d.2/g i i tabl, d, d 30C th | yet hyl
Cer epht hal at AR T30 B4 Bpolhivelt oF & mirsycioheatneo]
1’1’4’4'tetrfH%Mé%H%ﬂbﬁaEQmehQnPh£Q0$ glycol component copolymerized,

or a polyethylene terephthalate type resin having from 1

10 to 10 mol% of an isophthalic acid component as an acidic
component copoclymerized, from the viewpoint of
-moldability.

More preferred is a polyethylene terephthalate type
resin comprising a glycol component and from 1 to 10 mol%

15 of a 1,4-cyclohexane dimethanol component copolymerized,
since crystallization proceeds slowly, and the impact
strength is high. With a copolymer with a higher molar
ratio of the 1,4-cyclohexane dimethanol component, the
crystallization proceeds extremely slowly, whereby there

20 will be problems such as fusion and blocking in extrusion
step, drying step or recycle step, or physical properties
of a molded product tend to be deteriorated.

Further, one having an intrinsic viscosity [(n]
(hereinafter referred to as IV value) of from 0.6 to 1.0

25 d8/g is suitably used, as measured at 30°C when the

polyethylene terephthalate type resin is dissolved in a

mixed solvent of 1,1,4,4-tetrachloroethane with phenol



WO 01/ 30569 PCT/JP00/ 07516 12 (in a weight ratio of 60:40). If it is less
than 0.6, the electroconductive sheet or the nolded product tends to have
i nsufficient nechanical strength and is likely to break, and if it exceeds
1.0 d$/ g, WO vjscosity 5 tends to be high, and extr uREEMPALBIE ends to
be poor, whereby the productivity will decrease. As the polyethylene
terepht hal ate type resin, a comercially vai | abl e product nay be used.
For the substrate |ayer, an i m dated copol r 10 having an aromatic vinyl
nononer residue, and an, ¥£§atunateg gic?rboxyliq acid_imde_derivative

19 e b0

residue may bel &S ERtEOc5eP0r 807 s prferidr fetl kafk thRB OsBbstrate

oain i 15 addriy G e AR H AT B SEERE Dot ne TGS el s e a
| havi : ' Loyl ' £ LT

ot boxyl 1. acsey HawdjRieed B! nEBRAATEL] "ot Sl NS B0

unsat ur at ed di CeFrdMXYldrna AENNEr estee2Bs 85D 0as/ FRYHY SRIRE WMERSsikl MY

further contain a rubber-like polymer. Wth respect to the anouni of each
conponent, tshe tertxertd iHee highymandi extrodabil Dt AOtamids td hse Poorgtic vi nyl
mononer residue is from30 to 70 w% the unsaturated dicarboxylic acid

i m de derivat i vhaEhedheuproduetdmizy whlbodetséased Ase thesat ur at ed

di carboxylic anhydride residue is fromO to 15 w% Further, a
copol yner i zabl PLANRAVIEDferrrPthalatedtype resin, a commercially

available product may be used.
For the substrate layer, an imidated copolymer
10 having an aromatic vinyl monomer residue and an
unsaturated dicarboxylic acid imide derivative residue
may be used. In such a case, it is preferred that the
substrate layer further contains an
acrylonitrile-butadiene~styrene copolymer type resin in
15 addition to the imidated copolymer.

The imidated copolymer is a copolymer having an
aromatic vinyl monomer residue and an unsaturated
dicarboxylic acid imide derivative residue, and one
further having an unsaturated dicarboxylic anhydride

20 residue may also be used. It may further contain a
rubber-like polymer. With respect to the amount of each
component, the rubber-like polymer is from 0 to 40 wt$%,
the aromatic vinyl monomer residue is from 30 to 70 wt%,
the unsaturated dicarboxylic acid imide derivative

25 residue is from 20 to 60 wt%, and the unsaturated
dicarboxylic anhydride residue is from 0 to 15 wt%.

Further, a copolymerizable vinyl residue may be used in



WD 01/ 30569 PCT/JPOQ 07516 13 an anmount of fromO to 40 wt% As the

i mdated copolynmer, a comercially avail able product nay be used, such as
"Mal ecca" trade nanme, sold by Denki Kagaku Kogyo K K. 5 The

acryl oni (WO PH308% adi ene- st yrene copol ymer type resin t PIPHYEHS n such a
case is not particularly limted, and a comercially avail able product may
be wused. Particularly preferred is an g%{ ylonitril e-butadi ene-styrene
copol ymer type resin 10 conprising from 0 93 wt% of a graft copol yner

obtained by copolynerizing frogm5 ta 80.parts weight of a rubber-1like
pol ymer with PPOW%B"%O‘%S%% Ebs tl?y‘l&e?"gﬁt dts @%ﬂﬁ'&%@r‘eﬂ xture conprising
from60 to 90 Q n_ gg@;i LQy , 10 t0.,40 wt % of a
vinyl 15 cyamcg%‘{%(e)ﬁéragél r%%igogxgg%%%fpéég%glm%ﬁwe&'

copol ymeri zabbgcil £8 31 suse CHRBRMRRRe, 28614 bFSHEhk £ WY i}@%y
conprising fromO to 80 w% of a vinyl copol yrre? conpri si ngu%ro 60 to 90
wt % of an arorekic vinyl nononer residue,. from1l0 to 40 wt% of a vinyl 20
cyani de nononer residue and fromO to 40 wt % of a vinyl nononmer residue
copol yneri%abl e t fbecaekrylonitridecimtadienetagyaenaceypalymiear [tgdrit adi ene-

styrene copol yner tgge resin together, the imdated copolyner-my be used
in an anount BESERoRP 5Pe sed inuEpshphaseasenis ot @artigwaslyof t he

|t ed CoROL bL g e SSALRLLLL! SoBH 88 S shutens oppol ymer (ype

used. Particularly preferred is an
acrylonitrile-butadiene-styrene copolymer type resin

10 combrising from 5 to 93 wt% of a graft copolymer obtained
by copolymerizing from 5 to 80 parts by weight of a
rubber-like polymer with from 20 to 95 parts by weight of
a monomer mixture comprising from 60 to 90 wt% of an
aromatic vinyl monomer, from 10 to 40 wt% of a vinyl

15 cyanide monomer and from 0 to 40 wt% of a vinyl monomer
copolymerizable with the above monomers, and a resin .
composition comprising from 0 to 80 wt% of a vinyl
copolymer comprising from 60 to 90 wt% of an aromatic
vinyl monomer residue, from 10 to 40 wt% of a vinyl

20 cyanide monomer residue and from 0 to 40 wt% of a vinyl
monomer residue copolymerizable these with.

In a case of using an acrylonitrile-butadiene-
styrene copolymer type resin together, the imidated
copolymer-ﬁay be used in an amount of from 5 to 93 wt%

25 based on the total amount of the imidated copolymer and
the acrylonitrile-butadiene-styrene copolymer type resin.

If it is beyond this range, heat deterioration is likely
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I npact strength tends to be obtai ned. Carbon black may be i ncorporated
into the substrate |ayer of any conposition, in a small anmpbunt so as not
to 5 inpaMOMARSE| yidity. By incorporating carbon black, PREVPAIOFAS ca
strength will further inprove, and at the sane tine, such a problem can be
overconme that the thickness of the electrocgonductive sheet tends to be
thin when the electroconductive sheet is féfmed into a packagi ng 10

cont ai ner, wher eby ﬁ the corner portjon of the (fackaglng cont ai ner may
be transparent. tEaFSE 16 QEE:LP% BEOTRIIr AedQ R | ayer is
not particularl Lim l ong _as it can.be wuniformy dispersed in the
substrate resin. tfﬁgggﬁDEﬁP8§58%gb%dﬂﬁﬁﬁ“ﬁ?%ok |ncorporated in the

el ectroconducti ve %ﬁ&%%&@bgahﬁyﬁa dﬂaylﬁﬁb%#éﬁira (%ﬁg(éﬁpﬁe i ring

the fluidity as nmentione ove rom wt %
based on the thqageal agt aﬁyre&ﬁesi@i&;t%%%ﬁt eanl&af&r £ @Mot to

COI’TpOSI tion, anot known t her m)p astlic resin conponent such as a

pol yet hyl enesr edimpadt ahpofyampwenesyr dsichrpotatiali BarbyAebl&sk) €HEh as
a copol ymer of ethylene or propylene (such as an ethylene-ethylacrylate
resin, an ethymesbaningal aceengt-:hmpbl yimrthessiimpoven  2hcEHty kbree same

a-ol efin copol yrer re5|n£ onester type resin such as a

pol yet hyl ene t eféPftr h&1S earEE? YR G RF WHABADIR thayte fhen shdcknessi n,

may be |ncorpora%eqhe electroconductive sheet tends to be thin when the
' electroconductive sheet is formed into a packaging
10 container, whereby e.g. the corner portion of the
packaging container may be transparent.

Carbon black to be incorporated ip the substrate
layer is not particularly limited, so long as it can be
uniformly dispersed in the substrate resin. The amount

15 of carbon black incorpofated in the electroconductive
substrate layer, may be within a range of not impairing
the fluidity as mentioned above, and it is preferably
from 0.1 to 10 wt% based on the thermoplastic resin.

Into the substrate layer of any composition, another

20 known thermoplastic resin component such as a
polyethylene resin or a polypropylene resin, an olefin

.type resin such as a copolymer of ethylene or propylene
(such as an ethylene-~ethylacrylate resin, an
ethylene-vinyl acetate copolymer resin or an

25 ethylene-a-olefin copolymer resin), or a polyester type
resin such as a polyethylene terephthalate resin or a

polybutylene terephthalate resin, may be incorporated as



WD 01/ 30569 PCT/JPOQ 07516 15 a nodifier. Further, an additive such as a
| ubricant, a plasticizer or a processing aid may be incorporated as the
case requires. Further, for the substrate layer, the edge or a mssed roll
of the emsxe13639nductive sheet to s be generated duri ng PETEBWOFI8n of the
el ectroconductive sheet, or a pulverized product of the nolded product,
may be recycled in an anount of from5 to 50 wt% To prepare the

el ectroconductive sheet of the present i¥vention, firstly a part or whole
of the 10 starting materials for the el ectroconductive resin conposition

i s kneaded and Mmedifier.cdFuythernsanfadditdisie emchorsl andubgdcanpl ogi ng e. g
an extruder, and the, obtained el ectroconductive resin conposition is
sheeted togePHRFLIFIFLT Ah& PEFFESEIRY r2LE MBORRDSIIGHPIRLSE &8 15

el ect roconduct, ve substrat.e sheef by a cqnventional nethod.enpl oyj e.Jg.
an extruder . ?hcq’sé%preecgtuﬁrgsme%'ﬁlf%berdf %]QrFeqéﬂee 355%&0?‘?%1 'rtﬁgn
conposition, td ' ) b n@ﬂéj@\?r' QL r be

st epwi sel y kn%%%ée(#ﬁ%’ rsml}c elf%%%i%‘%?%hat , o‘?éae%%?répﬁlgfé %g%ggn )6I ack and

a hal f of & hepe RpdnA e @ 1hyPBro&et fidh oK Naid et e Ib IR cAGe €St Of

the materials are added to the kneaded product, followed by kneadi ng, and
it is al so poslsedt e dmw aagahivierizedsprodudtheofrathes indldiedd piridadukcitye mak
sheeting. 25 The el ectroconductive sheet can be prepared by a known net hod
enpl oyi ng e. goe arecsaledidn en ameuntnefrirem hekehise wths a net hod for

| am nating the
9 To prepare the electroconductive sheet of the

present invention, firstly a part or whole of the

10 starting materials for the electroconductive resin
composition is kneaded and pelletized by means of a
conventional method employing e.g. an extruder, and the
obtained elgctroconductive resin composition is sheeted
together with a thermoplastic resin composition to be an

15 electroconductive substrate sheet by a conventional
method employing e.g. an extruder.

With respect to kneading of the electroconductive
resin composition, starting materials may be kneaded all
at once or may be stepwisely kneaded in such a manner

20 that, for example, carbon black and a half of the
polycarbonate type resin are kneaded, and then the rest
of the materials are added to the kneaded product,
followed by kneading, and it is also possible to add the
rest of the materials at the time of sheeting.

25 The electroconductive sheet can be prepared by a
known method employing e.g. an extruder or a calendering

machine. As a method for laminating the



WO 01130569 PCT/J1?00/ 07516 16 el ectroconductive resin conmposition on the
substrate |layer, the respective layers nmay be firstly forned into sheets
or films by a separate extruder and then stepw sely |am nated & £.9. a

t her nol ari WexoL3es6%ret hod, a 5 dry | aminating method or an S&HHE "\éﬁﬁ

| am nati ng nethod. O herw se, the el ectroconducti-ve resin conposition my
be lamnated on the prelimnarily fornmed el ectroconductive substrate
sheet, by e.g. extrusion coating. In order 3% prepare the

el ectroconductive sheet at a |ower cgost, it ]lo,is preferred to obtain a

| ani nat ed el ectFERUIKRRANMC L iNfedeSy coPPERtEiny engthg substraje,
t i t hod | oyi f.eed bl ock L ifold die._ Th
O o e e SO 2 SR RSk Bl ST LI ol The
][‘.Ot parti cul a”%h%éé@ tc?ﬁd’fitﬂt{s %Iy Lo s’é§59851e0£x£9ﬁ8é£’0 A& Pedn | NOrganic
i1l er such as Talc, cal ciumcarbonate, mca or 1singlass rnto the resin, a

met hod of i ncor poLGki Sl yaldifidHatiedd By Qf .S¥NER8LhE1ahiRRing Oheth 88] hod Of
enbossing the surface by an enbossing roll, nay be nentioned.. The nethod

of 20 enboss ngdiyel amidztind inedthodiees anngxtplibibAaslanihat by anéelged. t hat
the dynam c properties and fabrication properties of the el ectroconductive
sheet will not ®eherwimes dihe idleshxrdeondugtiyeappbindcompesition wiay| be

. chloride resin,_ a polycarbonate resin, a polystyrene _25 resin_or a

pol yet hyl ene t ctapiRaeaden tdg prejimdnardly fegmed ghecrEeePRARHaLEei ve

sheet for a cargier tape Alobhefy g1t LR BRUCLYEINET AF RAD'Yo

prepare the electroconductive sﬁeet at a lower cost, it

10 is preferred to obtain a laminated electroconductive
sheet all at once by e.g. a multilayer coextrusion method
employing a feed block or a multimanifold die.

The method for bringing the surface roughness Ra to

be from 0.6 to 4.0 pym is not particularly limited, but a

15 method of incorporating an inorganic filler such as talc,
calcium carbonate, mica or isinglass into the resin, a
method of incorporating natural rubber or synthetic
rubber, or a method of embossing the surface by an
embossing roll, may be mentioned. The method of

20 embossing the surface by an embossing roll has such
advantages that the.dynamic properties and fabrication
properties of the electroconductive sheet will not be
impaired, it can be widely applied to e.g. a vinyl
chloride resin, a polycarbonate resin, a polystyrene

25 resin or a polyethylene terephthalate resin, which is
used as an electroconductive sheet for a carrier tape at

the present time, and further, as a cover material, one



WO 01/ 30569 PCT/JPOQ 07516 17 which is conventionally used can be utilized
as it is. The entire thickness of the el ectroconductive sheet is
preferably from0.1 to 3.0 nm and the thickness of the el ectroconductive
resin corf@81/3056h |ayer is 5 preferably from2 to 80% of PGIAROYYEIG o
thickness. '"If the entire thickness is less than 0.1 mm the strength of _
the packagi ng container to be obtained bi formng the electroconductive
sheet tends to be inadequate, and if it %ceeds 3.0 mm form ng such as

pressure form Sﬁ- vacuum 10 formng or therno-formng tends to be
difficult. FYPERE 15; FORREntHrRAbEE Usad 38 beclEidiseduasiie ¥2sin

conposition layer ;s |Less_than.2% the rfac resistivity of the

packagi ng cont ai néﬂrh eoﬁ? gf‘ﬁgdeﬁ§gk%%?§n' ﬁﬁgﬁtﬁf’gef‘fiﬁﬁﬁxﬂﬁc?}??%tsheet
tends to be sggl | t .St atjsC f n. be. obt ai ned,
and it exceengB O%thg é#oﬁ%ﬁ%%%'?g@gg%?eggt%réeﬁi@g?g sng‘?f

vacuum f or m ngher el BEEHBE SRR e Nelss D oB2eion T1gyé&t 64L roconduct i ve
sheet of the present invention 20 is useful as a packaging material for

el ectroni cspaprefesabhyafrémm Drtel 80¥ rofithepahtirésthtckiessNd Tifs teed f or
I njection-nolded trays, vacuumforned trays, nmagazines and carrier tapes,
and it is parengdrar Fhickness|is fless dhan 6r 1t pesthe SsBESIGHODE AGR
CARRYI NG QUT TI;I%(I NVENTI ON Now, the _present invention will be explained in
further detai PRRFRHLPE EPRIRISD W Aifpretaipgdeherfosming the

electroconductive sheet tends to be inadegquate, and if it
exceeds 3.0 mm, forming such as pressure forming, Qacuum'
10 forming or thermo-forming tends to be difficult.
Further, if the thickness of the electroconductive resin
composition layer is less than 2%, the surface
resistivity of the packaging container obtained by
forming such an electroconductive sheet tends to be so
15 high that no adeguate antistatic effects can be obtained,
and it exceeds 80%, the processability in e.g. pressure-
forming, vacuum-forming or thermoforming tends to be
poor.
The electroconductive sheet of the present invention
20 is useful as a packaging material for electronic parts
such as IC or electronic parts using IC, and is used for
injecﬁion-molded trays, vacuum-formed trays, magazines
and carrier tapes, and it is particularly suitable for
carrier tapes. .

25 BEST MODE FOR CARRYING OUT THE INVENTION

Now, the present invention will be explained in

further detail with reference to Examples. However, it
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I nvention is by no neans restricted to such specific Exanples. EXAMPLE 1
As. an el ectroconductive resin conmposition, an 5 electrocq%%ﬁéﬁg&g esin
conpound VWO 08856 ned by prelininarily kneading a pol ycar %e resin
(Penlight L-1225, manufactured by Teijin Chemcals Ltd.) and 12 wt % of
KETJENBLACK EC (manufactured by LI ON-AKZO) Egased on the pol ycarbonate type
resin, by means of a 050 i0 mmvented tw crew extruder, followed by

pel l etizing. The el.egctroconductive resin conpound was | am npated qQn each
side of an acry’fei'tﬂ\’r]tii % c?ité'?ﬁg- %Feﬁéegg’b%’i’%rlmf%‘é“?rés’i% Yrdthno -
ABS YT- 346, manufacture Techno __ Pol . , s a thernoplastic
resin for a i5 Subst rlgetscehlg)aéfee%c& gﬁ-cgll ég‘é%%%% UCt l‘r\’/ieeggheet, by a feed

bl ock met hod usghgmt PG5 mm extruder (L/D=28), a 040 mm extruder (LI D=26)
and a T-die having a wwdth of 500 nmto obtain a three-I|ayer

el ectroconductive feein halddirctibnddiditife kBsekneshp®sisdonpramnd a

t hi ckness of the 20 el ectroconductive resin conposition |ayer of 30 pmon
each side. BXAMldctZotominatiset resdndeomnpoend esas aclmtrginsed ilgn, an

el ectroconductive resin conpound was obtained by 25 prelimnarily kneading
a pol ycar bonat eongiganimanildy kmeadigot al pedrecarhepateciypedresimei | in

Chem cal s Ltd.) and 20 wt %_of Denka Bl ack granul es, (fmanuf act ured by_Denki
(Panlight L-1225, manufactureéd by Teijin Chemicals Ltd.)

and 12 wt% of KETJENBLACK EC (manufactured by LION-AKZO)
based on the polycarbonate type resin, by means of a ¢50
10 mm vented twin-screw extruder, followed by pelletizing.
The electroconductive resin compound was laminated on
each side of an acrylonitrile-butadiene-styrene copolymer
type resin (Techno ABS ¥T-346, manufactured by Techno
Polymer Co., Ltd.) as a thermoplastic resin for a
15 substrate layer of an electroconductive sheet, by a feed
block method using a ¢ 65 mm extrudexr (L/D=28), a ¢ 40 mm
extruder (L/D=26) and a T-die having a width of 500 mm to
obtain a three-layer electfoconductive sheet having an
‘entire thickness of 300 um and a thickness of the
20 electroconductive resin composition layer of 30 um on
each side.
EXAMPLE 2
As an electroconductive resin composition, an
electroconductive resin compound was obtained by
25 preliminarily kneading a polycarbonate type resin
(Panlight L-1225, manufactured by Teijin Chemicals Ltd.)

and 20 wt% of Denka Black granules (manufactured by Denki
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pol ycarbonate type resin, by a 050 mmvented tw n-screw extruder, foll owed
by pelletizing. The above el ectroconductive resin conpound was |am nated
on each Wail/30869a ni xture conprising an s acrylonitril ePEEIBW0EHE- st yr ene
copolynmer type resin (Techno ABS YT-346, manufactured by Techno Pol yner
Co., Ltd.) and 5 wt% of a polycarbonate type resin (Fanlight L-1225,
manuf actured by Teijin Chemcals Ltd.) a#@ed thereto, as a thernoplastic
resin for a substrate layer io of an el ectroconductive sheet, in the sane
manner as i n Ka@akmpKegyot B. Kbl dbased tdn &dd ppdivcerbonabeohvpet resisheet
havi ng an entire thi ckness of 200 pm and a thickness of the

el ect roconduc® ve 4T CHRIES tt?”éﬁ payey %tW% ofrllomad fvde. 15

EXAMPLE 3 An el.ectroconducti ve.res oun btained in the same '
nmanner as in F&1R9 - Th %Iaé’&VFoféﬁﬁggPF%d“?'é%Yﬁ rc?ﬁf‘ﬁb SRR ani nat ed

on each i 9 il 3ahhReaCBIPELON 1 N ACY WAL RolLagicne gty ene

copol ymer 20 typé resin Techn manuf actured no Pol yner
Co., Ltd. ) angridonk¥ereleSBita®] d-R5RHC oS 1yhes! eyﬁenPQym added
thereto, as a resin for a substrate |l|ayer of an el ectroconductive sheet,

by using a O6TertnocABSUHMEF344/ Drit)Eacturedd BynTeekiho UBSIemét/E5256) and a
25 multimanifold die for three layers of three types, having a w dth of
650 nm t o obtldidn)aandr Eewtdyef a admoagdonaitet typeshesinhtRamligintentire

t hi ckness of 500
1L-1225, manufactured by Teijin Chemicals Ltd.) added

thereto, as a thermoplastic resin for a substrate layer
10 of an electroconductive sheet, in the same manner as in
Example 1 to obtain a three-layer electroconductive sheet
having an entire thickness of 200 ym and a thickness of
the electroconductive resin composition layer of 20 um on
each side.
15 EXAMPLE 3
An electroconductive resin compound was obtained in
the same manner as in Example 1. The electroconductive
resin compound was laminated on each side of a resin
comprising an acrylonitrile-butadiene-styrene copolymer
20 type resin (Techno ABS YT-346, manufactured by Techno
- Polymer Co., Ltd.) and 10 wt% of said electroconductive
resin compound added thereto, as a resin for a substrate
layer of an electroconductive sheet, by using a ¢ 65 mm
extruder (L/D=28), two ¢40 mm extruders (L/D=26) and a
25 multimanifold die for three layers of three types, having
a width of 650 mm to obtain a three-layer

electroconductive sheet having an entire thickness of 500
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resin conposition |layer of 40 jam on each side. EXAMPLE 4 A three-|ayer

el ectroconductive sheet was obtained 5 in the sane manner_as_in Exanple 3
except thawo@gsed yst yrene type resin (Toyo Styrol - E640N, BfARIESI ed by
Toyo Styrene) was used as the resin for a substrate |ayer of an

el ectroconducti ve sheet. COVWARATI VE EXAMPLE 1 10 A three-I| ayer

el ectroconductive sheet was obtained in thé%ane manner as in Exanple 1
except that an el ectroconductive resin conpound obtained by prelimnarily
kneadi ng 78 wt Ywf andpgl §higkaees i9hctheselecrmsanduaiisie FEsoR,
manuf act ured by Toyo Stgren , 10 % 15 of a HDPE resin (Hyzex 5000H,
manuf act ur ed by SOPPOFAEIPReAP¥EF OF | 4% HM PRy @BChy®td%- KETIENBLACK EC

(manuf act ur ed b%%?h?E' EZC» by a 050 nmvented tw n- screw extruder,
fol |l oned by pel g, was used as the electroconductive resin

conposition. 20 COVBA%pegglgﬁéyngelg%@Eégﬁng\F%éﬁygrsﬁéggtvf]g%qge\@ sheet

was obtained in the same nanher a except that an

el ectrocondugti @ ERei BameNRAHAEY 0Ds aix@%cé%alé”?'éﬁéiﬁf ithatkaeadi ng a
pol ystyrene type resin (Toyo 25 Styrol E640N, manufactured by Toyo Styrene)

and 12 wt % of [|gblyENBEAGK EGpénneesinc{Tows SuyidIOB6AKNR)) mayiud ac thaedm
vented tw n-screw extruder, followed by pelletizing, was

by Toyo Styrene) was used as the resin for a substrate
layer of an electroconductive sheet.
COMPARATIVE EXAMPLE 1

10 A three-layer electroconductive sheet was obtained
in the same manner as in Example 1 except that an
electroconductive resin compound cobtained by
preliminarily kneading 78 wt% of a polystyrene type resin
(Toyo Styrol E640N, manufactured by Toyo Styrene), 10 wt%

15 of a HDPE resin (Hyzex 5000H, manufactufed by Mitsui
Chemicals, Inc.) and 12 wt% of KETJENBLACK EC
{(manufactured by LION-AKZO) by a ¢50 mm vented twin-—
screw extruder, followed by pelletizing, was used as the
electroconductive resin composition.

20 COMPARATIVE EXAMPLE 2

A three-layer electroconductive sheet was obtained

in the same manner as in Example 1 except that an
electroconductive resin compound obtained by
preliminarily kneading a polystyrene type resin (Toyo

25 Styrol E640N, manufactured by Tovo Styrene) and 12 wt% of
KETJENBLACK EC (manufactured by LION-AKZO) by a ¢$50 mm

vented twin-screw extruder, followed by pelletizing, was



WO 01/ 30569 PCT/JP00/ 07516 21 used as the el ectroconductive resin
conposition and a polystyrene type resin (Toyo Styrol EG640N, nanufactured
by Toyo St ren was used as the resin for a substrate aye
el ect r ocoR@d e sheet. 5 The el ectroconductive sheets ]f(Fler?” red wer e
eval uat ed. The results are shown in Table 1. WO 01/ 30569 PCTIJPOO/ 07516 22
44 o0r O 'mMm 00000 XTr-Tu r-1rt co 0% (DC rn s-1 WLn co LC)
M -Nad C/CIl1 OON.$J E+ E 'r IJNJ c& r- vWJ Au NHr-l e-1T-1rq

W4J r-f -r rcl f ., In Ln ~ ° r
J a) uéedcgs(%he electgo%on&&ctive réégn comp031 1on g% ty||

polystyrene type resin (Toyo Styrol E640N, manufactured
by Toyo Styrene) was used as the resin for a substrate
layer of an electroconductive sheet.

5 The elect.roconductive sheets thus prepared were

evaluated. The results are shown in Table 1.
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aJ] ~L 0 WWWWUWU H WO 01/30569 PCT/JP00/07516 23 EXAMPLE 5 A
three-1layer el ectroconductive sheet was obtained in the sane manner as in
Exanpl e 1 except that enbossing was applied on the surface of one side of
the 5 el BQHBW¥Aductive sheet by neans of a netal enbosEFKIPOOFIF having a
surface roughness Ra of 3.2 pm EXAMPLE 6 A three-|ayer el ectroconductive
sheet was obtained in the sane manner as_in Exanple 2 except that )
enbossing zo was applied on the surface?df one side of the

el ectroconductive sheet by neans of a netal enbossing roll having a
surface roughtRRM¥PHE f 0.9 pm EXAMPLE 7 A three-layer el ectroconductive -

heet bt ai 15 in th N le 3 t 1hat
Srbossing was. agbl FEEBHTE ShPFSCEcBrBABLEr RRETE (¥ HeoRhonduct | ve

heet b Ihd GRAS ; Ml SAMBLEL8 20 A
fhrege-lgyg'rsag egél}%c%éﬁﬁdéuctlveerrgaggirmmg%%%%%%gédw%t e sane %n%ﬁ r-as in
Exanpl e 4 excgps 4ot i s Thed supdscandt | stk A ddesueace of one side of

the electroconductive sheet by neans of a netal enbossing roll having a
surface r aighabscstRecaiductiversheet by means of a metal embossing
roll having a surface roughness Ra of 3.2 um.
EXAMPLE 6 _
A three-layer electroconductive sheet was obtained
in the same manner as in Example 2 excebt that embossing
10 was applied on the surface of.one side of the
electroconductive sheet by means of a metal embossing
roll having a surface roughness Ra of 0.9 um.
- EXAMPLE 7
A thfee—layer electroconductive sheet was obtained
15 in the same manner as in Example 3 except that embossing
was applied on the surface of one side of the
electroconductive sheét by means of a silicone rubber
roll containing sand.
EXAMPLE 8
20 A three-layer electroconductive sheet was obtained
in the same manner as in Example 4 except that embossing
was applied on the surface of one side of the
electroconductive sheet by means of a metal embossing
roll having a surface roughness Ra of 1.9 um.
25 COMPARATIVE EXAMPLE 3

A three-layer electroconductive sheet was obtained

in the same manner as in Comparative Example 1, except



25 COVPARATI VE EXAMPLE 3 A three-layer electroconductive sheet was obtai ned
in the sanme manner as in Conparative Exanple 1, except WO 01/ 30569

PCT/ JPOQ 07516 24 that enbossing was applied on the surface of each side
of the el 3¥@oMW6Mducti ve sheet by neans of a netal enbossPEHIPREINI6 having
a surface roughness Ra of 0.3 pin, so that the electroconductive sheet had
hi'gh gl oss on the surface of 5 each side. COVWARATI VE EXAMPLE 4 A

t hree-1 ayer el ectroconductive sheet was obtai A8d in the sane manner as in
Conpar ati ve Exanple 2 except, that enbossing was applied on the surface of
one side of 10 thé‘?@ BESARE CYRT caRPEERA (R idith SWwitagerwfaleashh s Sien gt

el ect roconduct | ve oSt HEECRRPSREELYT 1Rk diy RADS 5y & FECaip SRPRREITGT
e psrest e Ve oo Bl TI5.PRLE SLBHIARP RS K SRRCL ! M. e
PCT/ JPO0/ 07516 221@c8rBcBniultive Whedd-HadPHidh 105 bon TheUhsuk®ace of
5 each side.
COMPARATIVE EXAMPLE 4
A three-layer electroconductive sheet was obtained
in the same manner as in Comparative Example 2 except
that embossing was appliéd on the surface of one side of
10 the electroconductive sheet by means of a metal embossing
roll having a surfaqe roughness Ra of 6.7 um. However,
the surface of the electroconductive sheet had intense
irregularities, and the appearance of the sheet was very
poor.
15 The above electroconductive sheets thus prepared

were evaluated. The results are shown in Table 2.
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Wco CCh kDI 01 4u-0Vg -0 wOOOOd O (pyHTrir-1r1HTr-I N
In ID Nco fn 10 d Qa x x ox Uo W« WWW-~ UVNE-1 WO 01/ 30569

PCT/ JPO0O/ 07516 26 EXAMPLE 9 A polycarbonate type resin &5§ﬁkbﬁ§%ﬂ+ 1225,
manuf act ur W@ @P056®i j i n Chenicals Ltd.), and 12 w % of

(KETJENBLACK EC, manufactured by LI ON-AKZO) 5 and 5 mﬁ@bof a graft resin
(Modi per A-4400, manufactured by NOF Corporation, main chain: 70 wt %/
side chain: 30 w9%, based on the polycarb3 ate type resin, were
prelimnarily kneaded bg means of a 0 50 mmvented tw n- screM/extruder,
fol l owed by pel EEAMA to obtain a to resin conposition. Said resin

T e having o widt ¢ St TR R sph SoaT) ST AR L2 T ng
an entife thic%@%ﬁ%a%Euggg 991Te131n Chemicals Ltd.), and 12 wt% of
carbon black (KETJENBLACK EC, manufactured by LION-AKZO)
5 and 5 wt% of a graft resin (Modiper A-4400, manufactured
by NOF Corporation, main chain: 70 wt% / side chain: 30
wt%), based on the polycarbonate type resin, were
preliminarily kneaded by means of a ¢50 mm vented twin-
screw extruder, followed by pelletizing, to obtain a
10 resin composition.
Said resin composition was sheeted by means of a ¢ 65
mm extruder (L/D=28) and a T-die having a width of 500 mm
to obtain an electroconductive sheet having an entire
thickness of 300 um.
15 EXAMPLE 10
A polycarbonate type resin (Panlight L-1225,
manufactured by Telijin Chemicals Ltd.) and 12 wt% of
carbon black (KETJENBLACK EC, manufactured by LION-AKZO)
based on the polycarbonate type resin, were preliminarily
20 kneaded by means of a ¢$50 mm vented twin-screw extruder,
followed by pelletizing, to obtain a resin composition.
- Said resin composition was sheeted by means of a ¢ 65
mm extruder (L/D=28) and a T-die having a width of 500 mm
to obtain an electroconductive sheet having an entire
25 thickness of 300 um.
EXAMPLE 11

Using the same resin composition as in Example 9 as



15 EXAMPLE 10 A pol ycarbonate type resin (Panlight L-1225, rmanufactured by
Teijin Chemcals Ltd.) and 12 wt % of carbon bl ack (KETJENBLACK EC,

manuf actured by LI ON-AKZO based on the pol ycarbonate type resin, were
prelim na‘P’PI"Sﬁ‘é@ kneaded by neans of a 050 nm vent ed tvmﬁ'@'?ﬁms&truder,
foll owed by pelletizing, to obtain a resin conposition. Said resin ' ,
conposition was sheeted by nmeans of a 0 65 nm extruder (L/D=28) and a T-die
having a width of 500 nm to obtain an el e¢f roconductive sheet. havi ng an
entire 25 thickness_of 300 pm EXAMPLE 11 Using_the sane resin conposition
as in Exanple 8 ﬁgrﬁf‘élf‘@(g‘% 3BT APPESrY 5B tr 2 ke rbutadigretsiyKenaind an -

ranut act ur ed by SAEED SOy et TAHE AR Il iRk daiiidhned o 1
| ayer, the sur &gg&&aygiay%?%cct(&nmé?ﬁ:tcﬁq o]} gaggsggéggopfa%&%ﬁ:é%{ strate

| ayer by neans of a fee usin nm extr [ D=28), a

0 40 mm ext r udeayét| DERd) suribead 1hydire waaV i AfliAavedtdn YadPQ 80 ¥ obtain a.

three- |l ayer el ectroconductive sheet having an entire thickness of 300 nn
and a 't hi cknesshef stibstratss Maye by means! afea féed Blekdk mdthod QaGhesi de.
EXAMPLE 12 A pol ycarbonate type resin (Panlight L-1225, nmanufactured by
Teijin Chem caps?65dmn exhguder (D4R+28)acat v €0 omb| exctiarydaen ki /B=26ER

granul es, nanu;ggtgrfghfglhaving a width of 500 mm to obtain_a three~
layer electroconductive sheet having an entire thickness
of 300 nm and a thickness of the resin composition layer
10 of 30 um on each side.
EXAMPLE 12
A polycarbonate type resin (Panlight L-1225,
manufactured by Teijin Chemicals Ltd.), and 20 wt% of
acetylene black (Denka Black granules, manufactured by
15 Denki Kagaku Kogyo K.K.) as carbon black and 10 wt% of a
graft resin (Modiper A-4400, manufactured by NOF
Corporation), based on the polycarbonate type resin, were
preliminarily kneaded by a ¢50 mm vented twin-screw
extruder, followed by pelletizing, to obtain a resin
20 composition. The above resin composition was laminated
on each side of a mixture comprising an
acrylonitrile-butadiene-styrene copolymer type resin
(Techno ABS YT-346, manufactured by Techno Polymer Co.,
Ltd.) and 5 wt% of a polycarbonate type resin (Panlight
25 L-1225, manufactured by Teijin Chemicals Ltd.) added

thereto, as a resin for a substrate layer, by means of a

$ 65 mm extruder (L/D=28), two ¢ 40 mm extruders (L/D=26)



15 Denki Kagaku Kogyo K K.) as carbon black and 10 wt% of a graft resin
(Modi per A-4400, manufactured by NOF Corporation), based on the

pol ycarbonate type resin, were prelimnarily kneaded by a 0 50 nm vented
tmﬁn-screﬂ”’@%?g der, followed by pelletizing, to obtain BCTERI0473H
conposition. The above resin conposition was |aminated on each side of a
m'xture conprising an acrylonitriIe-butag%ene-styrene copol yner type resin
(Techno ABS YT-346, nmanufactured by TechnO Pol yner Co., Ltd.) and 5 wt % of
a pol ycarbonate type in i gh - , HQQHI b iJin
Chem cal s Ltd?fda dgH&%§ %?éf%?éasl% égghﬁ%ﬁég % u s?ﬁ%ﬁ%ﬁ¥§§§¥¥gﬁi means

of a 0 65 m“]%;g;qggglgﬁlﬂﬂ?:%)ssé‘ﬂn@f\q%é%%ﬁlﬁ%tél&?xfe%-(luylai%) WO

01/ 30569 PCT/ 28 and a ti mani d die for three |ayers of
three types hRavcheoronidbhivé ERfefMhatth@bimi éneitdratdkdwes of 500

el ectroconducti ve sheet having an entire thickness of 500 qua and a

t hi ckness of tiie anudr hathibtkyess ob£ft tive r st fade chapmxsidfi atheofre$@npm on each
si de. The above el ectroconductive sheets thus prepared were evaluated. The
results aré sicomposatiabl e£340anoan 3@l KE¥¢ JPOO 07516 29 00 44 ~ (d O

000 OUUO" Ol Lbn.Ln O W 01 d d OO
The above electroconductive sheets thus prepared

were evaluated. The results are shown in Table 3.



k Hr-1

00O OEt O

dl
PCT/IP00/07516

Ild O-rEto~+ 3 NO

b x
m 0

4D 43 43
Id N -.

N
29

r4 O co N~ NO-""
r_
N O

~ Or
MCL Ori

rij

(1)

.rd4 to 4) 0 N 01,
He-i ri

Ln O O

uw

Id Ln in mb H bl

X21 i~f md4l r-
NNN NNHri
No MCh N

4441 O OWP 93/30569¢- |

(o) 89°0 |OELT/08LT| 8¥/0S Zv/vv 8/6 0T ¢l x4

© S9°0 089T/0TLT| 8¥/LY 6€/TV 0T/11 20T 11 "xd

(@) SL'0 S62Z/002Z| 8S/6S €5/%S Z1/01 0T 0T x4

© §6°0 L80Z/SE0Z| 05/2S 05/25 L/8 0T 6 "Xd

() (edR) (edR) (edn) (%) ()
jutod
uogIen ﬁmﬂm.num sninpou @Hm.m\n e | Yeaxq e | UOTSULBIXD:
Jo 330 Joedint aTTsuUsy, | yabuaxls | yabusxas | Huresadg Arapastsaa
buttied | juodng SoRIINS
(UOFIDBATP YIPTM/UOTIOBITP MOTT)
so13a9doxd eTTSUa
£ oTqerL



ri rl et NHWWWWW 01/ 30569 PCT/JPOO 07516 30 Exanples 9 and 10 are
different fromthe viewpoint that a graft resin was used in Exanple 9, and
it is evident that the Dupont inpact strength increased by incorporation
of the graWOOLRMsh. Further;, as evident 5 from Exanpl es 1PCANBNGSI6not " only
a monol ayer el ectroconductive sheet but also a multilayer o

el ectroconducti ve sheet can be prepared by using the resin conposition of
the present invention. EXAMPLE 13 10 As a nm&&rial for a substrate |ayer
one obtained by blending a polyethylene terephthal ate type resin
(PET9921, manuf act urBtpmslem$ snd l0vare déffereny fndmatheovjewphimtt e

type resin (Panlight L-1250L, manufactured by Teijin Chemcals Ltd.) in a
réf io as iolentift’r*g?at ith IEREE PSR, WRS| PEREJIpyEXRIIRPLe N, faRd ki ¥y, was

wel ght of a pol yEASHiacdy Sher ERPRRF piPRoh: Stredott iucithret vaf ad by
Teijin Chem cal s; r%gq 0. ePp S | pf arbon bl ack (Denka Bl ack
granul es, 20 naﬁﬂ%%%?%%e o% BgnE?EKggéﬁﬁekgg%% K. %g%'ﬁép§F%§ gagﬁgreln

was used. Eagh nméc iBtamiesdniednly18 Hsé%ﬂfé%on{f%rthe mat eri al

for a surface layer and the material tor a substrate [ayer were
si mul t aneously electroconductive sheet but alsc a multilayer

electroconductive sheet can be prepared by using the
resin composition of the present invention.
EXAMPLE 13 |

10 As a material for a substrate layer, one obtained by
blending a polyethylene terephthalate type resin
(PET9921, manufactured by Eastman, IV value: 0.80) and a
polycarbonate type resin (Panlight L-1250L, manufactured
by Teijin Chemicals Ltd.) in a ratio as identified in

15 Table 4, followed by stirring for mixing, was used. As a
material for a surface layer, a resin comprising 100
parts by weight of a polycarbonate type resin (Panlight
L-1225L, manufactured by Teijin Chemicals Ltd.) and 20
parts by weight of carbon black (Denka Black granules,

20 manufactured by Denki Kagaku Kogyo K.K.) dispersed
therein, was used. Each mate;ial was dried by a
dehumidifier. Then, the material for a surface layer and
the material for a substrate layer were simultaneously
extruded by a 40 mm single-screw extruder and by a 65 mm

25 single-screw extruder, respectively, at an extrusion
temperature of from 260 to 300°C, and the respective

molten resins were laminated by means of a feed block Ffor



extruded by a 40 mm singl e-screw extruder and by a 65 nmm 25 singl e-screw
extruder, respectively, at an extrusion tenperature of from 260 to 300C,
and the respective nolten resins were |am nated by neans _of a feed bl ock
for WO OWRWMEIPCT/ JPOO 07516 31 three layers of two tRFFELITIO | hess
slit ratio=1:8:1), extruded by a T-die having a width of 650 nm "and
sheeted by a quenching roll to prepare a3(t‘j_‘lhree-l ayer el ectroconductive
sheet having a thickness of 0.30 mmand 5 thickness ratio of 1:8:1
EXAMPLES 14 and 15 and

f I : trat X f 3
CONPARATI VE' XVRFTESIar ey Pia i saped, (P ErBidan STt diidid s
d i t ' t the i
Composi t on et B e i dyens Pastade SR Bosslt e ety the
sane el ectrocoggugt%é;agﬂgg Al %psbggﬁgge gamgeeaﬁlégrfbﬁxarrpl e 13, the

resin was extruded nmm si ngl e-screw extr at an extrusion

t enper at ure of eldbcfscsndifift ive 30RCtt RaPiwPad el CHHBESYSF 0.30 mm and
el ectroconducti ve sheet. EXAMPLES 16 and 17 and COVPARATI VE EXMAPLES 9 and

10 A t hree-q ayartkl ckiesx aracthict iofe 1sBedt (swsfgrepbmestr § subdstrsare manner
as in Exanple 14 except that the 20 thickness ratio of the sheet as
identified in IaY¥ee y.sunfadge Aé@¥g&Edt to the el ectroconductive sheets

I

;)Eteai gﬁgi : 2 FI?r( ﬁ%i\rid% %r&aa&ati ecgﬁgﬂ%lﬁfm tEhxeMAPSIl.JErsf %c_etor e7si stivity,
A three-layer electroconductive sheet was prepared
in the same manner as in Example 13 except thaﬁ the
10 composition was as identified in Table 4.
COMPARATIVE EXMAPLES 8
Using the same electroconductive resin for a surface
layer as in Example 13, the resin was extruded by a ¢ 65
mm single-~screw extruder at an extrusion temperature of
15 from 260 to 300°C to prepare a monolayer
electroconductive sheet.
EXAMPLES 16 and 17 and COMPARATIVE EXMAPLES 9 and 10
A three-layer electroconductive sheet was prepared
in the same manner as in Example 14 except that the
20 thickness ratio of the sheet as identified in Table 4.
Wwith respect to the electroconductive sheets
obtained in Examples and Comparative Examples, the
surface resistivity, the tensile properties, falling off
of carbon, folding strength and impact strength were
25 evaluated. Further, the electroconductive sheets of
Examples and Comparative Examples were shaped into a

carrier tape by a carrier tape shaping machine to



of carbon, folding strength and inpact strength were 25 eval uated. Further,
the el ectroconductive sheets of Exanples and Conparative Exanples were
shaped into a carrier tape by a carrier tape shaping machine to WO

01/ 30569 PO OWA9M07516 32 eval uate secondary processabi | PEFIPOYEBIS esyl t s
are showmn in Table S. WO 01/30569 PCT/JPOO' 07516 33 0 Co, o F F O\
4) ri M 0011 OE ye-E13. FG N'"'Eei UO10100dFOO #E
r- Foo~Inddoco ri riril-1 ii 1F3R d r-C d 10

evaluate secondary processability. The results are shown

in Table 5.



r WO

~ ~ |
M C ;

OO d EOCo cD

41 7E r
O NC(c)

PCT/IP00/07516

I e'(
I

-
[l

$4 I M
33

14 0 O1"E J-) (d —

r

rq BEd1 d Od 01 C/coHG E.
WO 01/30569

01/ 30569 PCT/JPOO' 07516 34 X es 0) a SMLn s |

H { odo CD

O0G } aE 0

xoleT eoejms/aslet
T/00T/T}| €/1/¢ - T/8/T | T/8/T|1/8/T [T/9/T{T/8T/T|T/8/T|T/8/T | 1/8/T | SIexisqns/I=le] soeyms
JO OTIeI SSOWOTYL
. ursex Jaket
00T 00T 00T 00T 00T 00T 00T 00T 00T 00T 001 edA3 Dg soejang
ursax
09 09 - 0z 0 00T 09 09 08 09 ov { @dA3 134
JoReT
ursax
. : ajexlsqns
oy oy - 08 00T 0 oy oy )4 oy 09 odXy da
0T 6 8 L 9 g LT 91 ST 71 €T
soTdwexy satieIedto)d soTdurexyg
¥ °@Tq&L



o, O
Jow=
mEm
O x4
Z-°8o0
0. 2>
o~~8
[rﬂ.n
— LI
ODm\k
(&) —_—
“4_¥
X T E_T
OwO ' "
salx
.$X~ "N
O — N
— N X
o<t —
CrM <)
Lf —
% —
e __0n
A B
— . o _.
_tVOU
"z ‘oo
o z2
5_.9
COI_M
o~ IXo
-0 H__
Z.0",
nzZes=z
@O3fl
=) — o
th.H.l
p— A —
1 B
prd m_..mp
)r O
aiw.m
. o
maiml
OY._MM
-r=
D (@)
— I A
— o
>0 —
c_. O
X nddo

34

_ AyTTTqessedoad
o|vi|ix|o|lv|x|o|]olo|lo|o]| - o
L] L] . - L] . . . L] . - gumgm.Hum
9°0 | 8'0 | 6°0 | 80 |0 | TT |90 cL0|s0]| 90 L0o] b S
_ yabuoays
O€y | &% | ST | 8¢ | T2 |020€ | 05€ | ST? | €80T | w8c | TSz |seury BuTpToA
uoqxed
06ST | SSOT | TV9T | ZELT | OZST | OEST | TEOT | SEOT | 629T | 829T |996T| ®amw S 1oPo
. =
Jyeaxq e g
VS | 95 | S5 | 95 | 09 | v | S5 | &5 | 6v | S5 | o | mm ool e
jutod .M
tv | 8y | 65 | 16 | €5 | ov | v | Lv | 9% | v | 6v | am PTOTA 3| §
_ yibusais| '9
H
. uotsusaixs|
69T | 82 | €T | SL | TL | TOE | 68 | 95T | S6T | 9CT |OTT| % pgoolol b
20T 40T 30T 0T yOT ;0T 40T 40T 30T yO0T ,0Tx o Ka1aTasTsax
XZ'G | XE'C| X6 T|XT'7| xT'€| x8'2|x€2|xe €| x6T|xT'€] pg soezIng
0T 6 8 L 9 s [ et | ot | st | vt | €1
saTdurexg aATIRIRdWO) saTdurexy
5 oTqel



C dpF 441 1i Fg?? tx 0101049 01 jJi.," -rAdlrl .NIIi O NI
Irl 144 r1 MtmOO) 4) rl v -"i :3r-ql ri r-j 44 f-~1xd Q! N?I0
4) Ato OLn 44 4.) ad4)i 1y -ri I 04 to ( r utdi " HIli rr*. " 0OE
sai dzadowd @Bosseras wv s wo mH Pi WO 01/ 30569 PCT/ JPOBCTIER®75185 EXAMPLE
18 A pol ycarbonate type resin (Panlight L-1225, nmanufactured by Teijin
Chem cals Ltd.) and 12 wt % of carbon bl ack (KETJENBLACK EC, nanufactured °
by LI ON-AKZO) 5 based on the polycarbonate3fype resin were prelimnarily
kneaded by a 050 mm vented tw n-screw extruder, followed by pelletizing,
to obtain an elBXaMPbBoh8uctive resin conpound. The el ectroconductive resin
conpound was | am nated on each side of an im dated copol yner (Denka 10

Mal ecca K-400, mandf Relyragbepate fiypxKaesin K¥gpdishk 1-1285a resin for a
substrate | ayer, by nmeans_of a feed block pethod usi n& a 0 65 nm extruder

(L/D=28), a 04 2ERPFEderY (199006 Chemdcal - HEE- haR®fgla WA of 500 mm
o Obtal 2 ee R Bl SRR 2. SRasle BNt By SrS )

) 5 based on the polycarbonate type resin were preliminarily
kneaded by a ¢50 mm vented twin-~screw extruder, followed
by pelletizing, to obtain an electroconductive reéin
compound. The electroconductive resin compound was
laminated on each side of an imidated copolymer (Denka

10 Malecca K-400, manufactured by Denki Kagaku Kogyo K.XK.)
as a resin for a substrate layer, by means of a feed
block method using a ¢ 65 mm extruder (L/D=28), a ¢$40 mm
extruder (L/D=26) and a T-die having a width of 500 mm,
to obtain a three-layer elecfroconductive sheet having an

15 entire thickness of 300 ym and a thickness of the surface
layer of 30 ym on each side.

EXAMPLE 19
A polycarbonate type resin (Panlight L-1225,
manufactured by Teijin Chemicals Ltd.) and 20 wt% of

20 carbon black (Denka Black granules, manufactured by Denki
Kagaku Kogyo K.K.) based on the polycarbonate type resin
were preliminarily kneaded by a ¢50 mm vented twin-screw
extruder, followed by pelletizing, to obtain an
electroconductive resin compound. Using an imidated

25 copolymer (Denka Malecca K-510, manufactured by Denki
Kagaku Kogyo K.K.) as a resin for a substrate layer, a

three-layer electroconductive sheet having an entire



| ayer of 30 pmon each side. EXAMPLE 19 A pol ycarbonate type resin
(Panlight L-1225, manufactured by Teijin Chemcals Ltd.) and 20 wt % of 20
carbon bl ack (Denka Bl ack granul es, nmanufactured by Denki Kagaku Kogyo

K. K.) baseWQ#/3858 pol ycarbonate type resin were prelini nBETIRIORMEGded by
a 050 mmvented twi n-screw extruder, followed by pelletizing, to obtain an
el ectroconductive resin conpound. Using an imdated 25 copolyner (Denka
Mal ecca K-510, manufactured by Denki Kagakdf Kogyo K. K.) as a resin for a
substrate layer, a three-layer el ectroconductive sheet having an entire WO
01/ 30569 PCT/ JPobickaess @B 201 cmessl af thAGkpesandfathhi sinface oclayehe
surface layer of 20 pmon each side was prepared in the.sane nmanner as in
Exanpl e 18. EXARPLED 2omomreagh @idec wagupreparednpbublenaamebnanney 4% t he
same nanner as |n Exa e 18. The el ectroconductive conpound was | am nated
on each side ofiB ¥R Qcolrising an inidated copol ymer (Denka Mal ecca

K- 400, manuf act Y. nki Kagaku Kogyo K. K. ) and 10 wt % of the above 10
el ect roconduct i Ve conpound added thereto, as a resin for a substrate

|ayer, by usjng of g,0088 duiiSive onBefBl whWooRe49naE £Xt Hder s
T FErY pr;

(L/D=26) and a nultimani le tor three layers o ree types having a
width of 650 Mzahé wdimer £ il exampier 182 ofiestencandidriatRtgReet havi ng

an entire thickness of 500
compound was laminated on each side of a resin comprising

an imidated copolymer {Denka Malecca K-400, manufactured
by Denki Kagaku Kogyo K.K.) and 10 wt% of the above

10 electroconductive compound added thereto, as a resin for
a substrate layer, by using of a ¢ 65 mm extruder
(L/D=28), two ¢40 mm extruders (L/D=26) and a
multimanifold die for three layers of three types having
a width of 650 mm, to obtain a three-layer

15 electroconductive sheet having an entire thickness of 500
pm and a thickness of the surface layer of 40 pm on each
side.
EXAMPLE 21

A three-layer electroconductive sheet was obtained

20 in the same manner as in Example 18 except that an
imidated copolymer (Denka Malecca K-610, manufactured by
Denki Kagaku Kogyo K.K.) was used as the resin for a
substrate layer.
COMPARATIVE EXAMPLE 11

25 A three-layer electroconductive sheet was obtained
in the same manner as in Example 18 except that an

electroconductive resin compound obtained by



pm and a thickness of the surface | ayer of 40 pmon each side. EXAMPLE 21
A three-layer el ectroconductive sheet was obtained 20 in the sanme manner
as in Exanple 18 except that an i m dated copol yner (Denka Ml ecca K-610,
manuf act IW@@1/3569 Denki Kagaku Kogyo K. K.) was. used as t RCEHE@NSIGOr a
substrate | ayer. COVPARATI VE EXAMPLE 11 25 A three-layer electroconductive
sheet was obtained in the sane manner as in Exanple 18 except that an )
el ectroconductive resin conpound obtai ned ¥ WD 01/ 30569 PCT/ JPO0/ 07516 37
prelimnarily kneadi ng-a polystyrene resin (Toyo Styrol E640N,

manuf act ur ed b?rqje’fbl%%ﬁﬁé‘i‘%eaﬁ]rﬂ@l‘e RPlystyrEne orsaimy( Rowe redamel Hyzex -

5000H, f by M sui i cal's, | nc. d 12 Wt % of carbon bl ack
CRETIENBL Ak CERREN, Hodidadtl oD BN H82) sturedelio and 18 At st @ et
in by a 05 e ' fol d leti.zi ng,
o5, B 2 0% I Gl o e ol LR P PRl 1
acryl onitril e- Spdadi£Ne- Sind §Nane0Re! e ?gy‘?grﬁ@é'ﬂa@gga@ﬁ%&- 46,

6
manuf actured by 1o Techno Pol yner Co., was use eresin for a
substrate |ayeEc, GRARARHWREXMVRIBNLIRAKA0] Nreasd@ Y tHeEYd196pdenid Ve

sheet was obtained in the sane manner as in Exanple 18 except that an 15
el ect roconduct freminesihn aohPoumm wirttadhawimy screw extruder, followed
by pelletizing, was used as the electroconductive resin
composition, and an acrylonitrile-butadiene-styrene
copolymer type reéin (Techno ABS YT-346, manufactured by
10 Techno Polymer Co., Ltd.) was used as the resin for a
substrate layer. .
COMPAR.ATIVE EXAMPLE 12
A three-layer electroconductive sheet was obtained
in the same manner as in Exampie 18 except that an
15 electroconductive resin compound obtained by
preliminarily kneading a polystyrene resin (Toyo Styrol.-
E640N, manufactured by Toyo Styrene) and 12 wt$ of carbon
black (KETJENBLACK EC, manufactured by LION-AKZO) based
on the polystyrene resin, by a ¢50 mm vented twin-screw
20 extruder, followed by pelletizing, was used as the
electroconductive resin composition, and a polystyrene
resin (Toyo Styrol E640N, manufactured by Toyo Styrene)
was used as the resin for a substrate layer.

The above electroconductive sheets thus prepared

25 were subjected to the following evaluations.



prelimnarily kneading a polystyrene resin (Toyo Styrol
manuf actured by Toyo Styrene) and 12 wt % of carbon
manuf act ured by LI ON- AKZO based

vent ed t Wwwoot/88569 20 ext ruder,
el ectroconductive resin conposition,
E640N, manufactured by Toyo Styrene)

| ayer.
to the foll ow ng eval uations. WO 01/ 30569 PCTIJP00107516 38
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foll owed by pelletizing,
and a pol ystyrene
as the resin for

on the polystyrene resin,

wrTiRb

was u

EG640N,
bl ack ( KETIJENBLACK EC,

a 0 50 mm
W the

resin (Toyo Styrol

a substrate

The above el ectroconductive sheets thus prepared 25 were subjected
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eval uati on nmet hods were as follows. The physical properties were neasured
at 23C under a humdity of 50% unl ess ot herw se specified. Wth respect

to the folding strength and the inpact strafgth, the 5 evaluation results
were in accordance with standards as an el ectroconductive sheet, which is
commoner than a milgedvpludtion Bethods wexss sts fidldusi.ng a Rol estar MCP -
tester manufactured by lo M tsubishi Petrochemcal Co., Ltd, the distance

bet ween The physical properties were measured at 23°C under a
humidity of 50% unless otherwise specified. With respect
to the folding strength and the impact strength, the

5 evaluation results were in accordance with standards as
an electrocqnductive sheet, which is commoner than a

molded product.

Surface resistivity

Using a Rolestaxr MCP tester manﬁfactured by

10 Mitsubishi Petrochemical Co., Ltd, the distance between
terminals was set to be 10 mm, and the resistivity of the
electroconductive sheet was measured at ten points at
even intervals in a width direction in two lines on each
side, i.e. at 40 points in total, whereupon the

15 logarithmic mean value was taken as the surface
resistivity.

Tensile properties

In accordance with JIS-K-7127, tensile test was
carried out by means of an Instron type tensile tester at
20 a tension speed of 10 mm/min using a No. 4 test specimen,
and the average of measured values in a flow direction
and in a width direction was taken as the evaluation
result.

Dupont impact strength

25 Using a Dupont impact tester (manufactured by TOYO
SEIKI SEISAKU-SHO, LTD.), a bullet was made to fall on

the electroconductive sheet to obtain a height at 50%



termnals was set to be 10 nm and the resistivity of the

el ectroconducti ve sheet was neasured at ten points at even intervals in a
width direction. in two |lines on each side, i.e. at 40 points in total,
wher eupon WRL3E569 ogarithmic nean val ue was taken as the SRGHEOYO7SI6
resistivity. Tensile properties In accordance with JIS-K-7127, tensile test
was carried out by means of an Instron type tensile tester at 20 a
tensi on speed of 10 mimn using a No. 4 ted0 specinen, and the average of
measured values in a flowdirection and in a wdth direction was taken as
t he eval uati on bresl.t andu et enspayt valuenash Gblasiated MHuporithd npact
tester (manufactured by TOYO  SEl KI SEI SAKU-SHO, LTD.), a bullet was nmade
to fall on the%sight Gfotdiecbitdeshattsaid peight o Fbegralsulsgionovas
01/ 30569 PCT/ JPQQ/ Q75 6 0 .break, gnd t he, n§%§¥ va7ue was cal cul ated from
the weight of CRETHEY SRt iRsaFFORERTRE. W was carried out

I n accordance w 1 aikpn_ of ng off of carbon 5 The
electroconductlE&% BatiCn of afl bfofie E%%EEIHtO a carrier tape
having a pocket wit iy %l%t‘i%coﬁ%u@ﬂ*ezéhggt ﬂ?d& f?ﬁ £4xed, 0 @ shaking

table. 1Cof QFP 14 mmx 20 nm 64 pin was nounte e pocket portion

and vibrated at farmedednto 48Catretepr DgPe | NEimEa BodRW WA tM tah o3 o rgIke
of 30 mmin a plane direction for
19 mm x 25 mm, which was fixed on a shaklng table. IC of

QFP 14 mm x 20 mm-64 pin was mounted in the pocket .
portion and vibrated at a speed of 480 reciprocations ﬁer
10 minute with a stroke of 30 mm in a plane direction for
800,000 times, whereupon the presence or absence of
depositions on the lead portion of IC was evaluated. The
evaluation standards were ©: substantially no deposition
observed, O: some depositions observed, and X: many

15 depositions observed.

Surface roughness

The centerline surface roughness was measured by
means of Surfcom 120A manufactured by TOKYO SEIMITSU CO.,
Ltd, in accordance with JIS-B-0651.

20 Surface gloss

The gloss of the electroconductive sheet was
measured at 5 points on each side by means of a gloss
checker IG-301 manufactured by Horiba, Ltd. to obtain the
average value on each side, and the lower value was taken

25 as the gloss. |

Image inspection propriety test

The electroconductive sheet in a film form was



800, 000 tines, whereupon the presence or absence of depositions on the

| ead portion of IC was eval uated. The evaluation standards were (c):
substantially no deposition observed, 0: sone depositions observed, and X
many 15 dEQOEIBons observed. Surface roughness The cefGEAFFPHESS,f ace
roughness was neasured by neans of Surfcom 120A manufactured by TOKYO
SEIMTSU CO., Ltd, in accordance with JI S-B-0651. 20 Surface gl oss The

gl oss of the el ectroconductive sheet was 4lmeasured at 5 points on each
side by neans of a gloss checker |G 301 manhufactured by Horiba, Ltd. to
obtain the a/&® viItge a0AaERERT staRe hawinthe pPosketvuith ansirzekefi 25 -

as the gloss. |mage inspection propriety test e el ectroconductive sheet
inafilmfor rﬁ%/vé‘g“ \7&)%%17‘"5‘@56@ [FROFPoFE & l_almlf'ﬁ}%d’}‘ht"@% carrier

havi j i ze_of 19, > f 20
100 pi 1 vt O P8 ReKef e il InetelEn, bR phecpreectEe o

absence of vi qﬁ@ném"@{“ﬁ#ﬁeﬁﬁéé’[‘3‘9‘:‘?@%&%5'3%5“%9588%3%ir‘??g by a

CCD camera of 360, 000 pixe | evaluation stan s wer ual
i mge cl earsl y confifrne® by A CODItaméra BHS60)1000aplixetonfing®ed, and 0:  no
virtual image confirnmed. Folding strength 10 I n accordance with JI S-P-8116,
sanpl i ng was camluvation standards were X: virtual image clearly

confirmed, A: virtual image unclearly confirmed, and O:

no virtual image confirmed.

Folding strength

10 In accordance with JIS-P-8116, sampling was carried
out in a flow direction of the electroconductive sheet,
and evaluation was carried out with a load of 500 g with
a folding speed of 175 reciprocations per minute.

Secondary processability

15 A carrier tape having a width of 24 mm was prepared
from the electfoconductive sheet by means of a carrier
tape shaping machine (manufactured by EDG) to evaluate
processability. The evaluation standards were O: good,
A : somewhat poor, and X: poor.

20 INDUSTRIAL APPLICABILITY

According to the present invention, an
electroconductive sheet for packaging an electronic part,
which substantially reduces staining of the electronic
part due to abrasion of the electroconductive sheet with

25 the electronic part, and which has adequate mechanical
strength to endure packaging and mounting of an

electronic part at a high speed, and a packaging



out in-a flow direction of the electroconductive sheet, and eval uation was
carried out with a load of 500 g wwth a folding speed of 175

reci procations per mnute. Secondary processability 15 A carrier tape

havi ng a wWWR /3956924 nm was prepared fromthe el ectrocondBCFIRAMOEREet by
means of a carrier tape shaping machine (manufactured by EDG to eval uate
processability. The eval uation standards were 0: good, A sonewhat poor,
and X: poor. 20 | NDUSTRI AL APPLI CABI LI TY Acd@rding to the present

invention, an electroconductive sheet for packaging an electronic part,

whi ch subst ant | #9ntaiagyc&orseni alagtoeniaoarectammipropidad.due to

abrasi on-of the el ectroconductive sheet with 25 the electronic part, and
whi ch has adequate nechanical strength to endure packagi ng and nmounti ng of
an electronic part at a high speed, and a packagi ng WO 01/ 30569

PCT/ JPO0O/ 07516 42 container for an electronic part, are provided. WO
01130569 PCT/JP00/ 07516 43 CLAIMS 1. An el ectroconductive sheet
conprising a substrate |layer of a thernoplastic resin conprising an
acrylonitril e-butadi ene-styrene copol yner type resin 5 and/or a pol ystyrene
type resin and having |lam nated on at |east one side of the substrate

| ayer, a surface |layer of an el ectroconductive resin conposition
conprising a



pol ycarbonate type resin and from5 to 50 wt % of carbon black. 10 2. The
el ectroconducti ve sheet according to Claiml1l, wherein the substrate |ayer
further contains from1l to 50 w % of a pol ycarbonate type resin based on
the thewe3e8s2ic resin. 3. An el ectroconductive sheet PESHRIOOZIAG a
substrate 15 layer and having | am nated on at | east one side of the
substrate | ayer, a surface |ayer of an el ectroconductive resin conposition
conprising a polycarbonate type resin, a#d from5 to 50 wt % of carbon

bl ack and at nost 40 wt% of a graft resin of an

et hyl ene- gl yci dyl methacryl ate type 20 EbbBMGnmer with an

acryl oni tri1 exstypeng) LYPELORAINTS: srhatedoan e golsasbonale type

resin. 4. The “eél ectrocon Ve S accordin eérein the

substrate | ayqayeoneyl A°PhaindT Ot tidditr BibRdbgg” shyr ene copol ymer

type resin and/or a 25 polystyrene type resin. 5. An electroconductive
sheet conpri Sla@ayaoﬁmles‘natﬁutAMe-@ﬁm@n@ &Gpéli}ﬂéi‘eﬁﬂ%é eRgsigr epht hal ate
type resin 11°12 1 1212 121 | | | | Il 11 S 111111 WO 01/ 30569

PCT/JPOO/0351&nd4éraadpalpstyrenéxnypaenssﬁa aadi havviingutampiapad teowns t hat
based on the total of the two conponents, the polyethylene terephthal ate
type resin isaftr denss 9069$1d$w¢%zﬂhﬁtﬁﬂbSGGByGaﬂbUﬁateatspefaQsllaY%rfron13

to 65 wt% 5 and having on at_|east one side of the substrate, | ayer, a
of an electroconductive resin composition comprising a

polycarbonate type resin and from 5 to 50 wt% of carbon
black.

10 2. The electroconductive sheet according to Claim 1,
wherein the substrate layer further contains from 1 to 50
wt% of a polycarbonate type resin based on the
thermoplastic resin.

3. An electroconductive sheet comprising a substrate

15 layer and having laminated on at least one side of the
substrate layer, a surface layer of an electroconductive
resin composition comprising a polycarbonate type resin,
and from 5 to 50 wt% of carbon black and at most 40 wt%
of a graft resin of an ethylene-glycidylmethacrylate type

20 copolymer with an acrylonitrile-styrene type copolymer,

based on the polycarbonate type resin.
4. The eleqtroconductive sheet according to Claim 3,
wherein the substrate layer comprises an acrylonitrile-
butadiene-styrene copolymer type resin and/or a

25 polystyrene type resin.

5. An electroconductive sheet comprising a substrate

layer comprising a polyethylene terephthalate type resin

\

N 10 M



surface | ayer of an el ectroconductive resin conposition conprising a

pol ycarbonate type resin and from5:to 50 .wt % of carbon bl ack, wherein the
t hi ckness of the surface layer is from2 to 80% of the entire thickness.
10 6. An ejeeismepnductive sheet conprising a substrate [PEFSPOMER0,i ni ng
an i mdated copol yner having an aromatic vinyl nononer residue and an
unsaturated di carboxylic acid imde derivative residue, and having

|l ami nated on at |east one .side of the substgate.layer, a surface |ayer of
15 an el ectroconductive resin conposition conprising a polycarbonate type
resin and from 8ndoa5polwgsBroRaldRYPD| ERAATH 45 & m@P@tﬂt}é’EFb5H&tte type
resin. 7. The e] ectroconductive sheet accordl‘éﬁgo Claim mhereln t he

i m dat ed COpOlyHEFeFU?FhEheCEWﬁ%ﬂrﬂ;Eib%ﬂﬂﬂﬂ CoRpAnent-Syo| and an
Conpr 5 ng a supetvarhyiesd (Yeremtenafite Mind rdilat 15 55F ?7»733 BB BTor om
0. to 40 wt% of wEs rg_gge Or#cgbp{?%f‘kg%&av& e39'es9.n7Q.svwf4009J BaQOZ%BaW@t ic

vi nyl nononer re5|due unsaturated~di car boxylic

acid imde degri [ i due,+ a f t
G bar boxul i o211 %‘?‘h}‘ﬁvi’ﬁ?l Pl o Mgt B ‘?ﬁf‘%f}%ﬂfi’?%sm%%%&%%s%%%@ 2

PCT/ JP00/ 07516 sAbfanbyUay€e 6F£SflUsledttbdtidud ivaireatied cempabikeant one
side of the substrate |layer, a surface |layer of an el ectroconductive resin

conposi ti on conpompriging a polycarbonate type resin and from 5 to 50
wt% of carbon black, wherein the thickness of the surface
layer is from 2 to 80% of the entire thickness.

10 6. BAn electroconductive sheet comprising a substrate
layer containing an imidated copolymer having an aromatic
vinyl monomer residue and an unsaturated dicarboxylic
acid imide derivative residue, and having laminated on at
least one side of the substrate layer, a surface layer of

15 an electroconductive resin composition comprising a
polycarbonate type resin and from 5 to 50 wt% of carbon
black based on the polycarbonate type resin.

7. The electroconductive sheet according to Claim 6,
wherein the imidated copolymer further contains a rubber-

20 1like polymer and an uﬁsaturated dicarboxylic anhydride
residue.

8. An electroconductive sheet comprising a substrate
layer comprising an imidated copolymer having from 0 to
40 wt% of a rubber-like polymer, from 30 to 70 wt% of an

25 aromatic vinyl monomer residue, from 20 to 60 wt$% of an

unsaturated dicarboxylic acid imide derivative residue

and from 0 to 15 wt% of an unsaturated dicarboxylic

TN O R O




pol ycarbonate type resin and from5 to 50 wt % of carbon 5 black based on

t he pol ycarbonate type resin. 9. The el ectroconductive sheet according to
Claim8, wherein the imdated copolyner further contains a

copol ynemcxaisoss9vi nyl residue in an anount of nore thanPCTIRMISGd not nore
than 40 wt % 10 10. The el ectroconducti ve sheet according to any one of
Clains 6 to 9, wherein the substrate |ayer further contains an
acrylonitrile-butadi ene-styrene copol ynerd5type resin. 11. The

el ectroconductive sheet acgcording tqQ C.aim10, 15 wherein the anount of the
i mi dat ed copoPf¥Arides peRidie o angh hawinga dagisatedeonortl Ledffun®f t he

i m dat ed l, th | oni tril e-but adi - St I t ‘
osin. 12, TheBRCRE, BB A RN S haERc 2o IR RESCOLaHET OFE B 20 @ ai o 3
to 11, wherei ngggrggpg{ﬂg{ﬁ,é QV&l; c%wogitgggz}é?g?%%ég? 10. wt % of car bon

bl ack based on't anount™  of the*resin. &r8cT roconduct i ve

sheet accor di BO1y8aRBYnR0E Qfpe GliTP sad Eria Z\Agsr 5 %ﬁ#%ﬁ;&é%& layer

has a surface roughness 'of from0.6 pmto 4.0 um 1 _
el ect r oconglucbilueksbased ags Al b lveadbpvnate efpeCrasid. 1 to 13, which has
a surface resistivity of from 2111/1111T11T1111 111111111111111 S WO

01/ 30569 PCT/ SRPO0OTHE S5ébecthfoconductive sheet according to Claim 8,
wherein the imidated copolymer further contains a
copolymerizable vinyl residue in an amount of more than 0
wt% and not more than 40 wt%. .

i0 10. The electroconductive sheet according to any one of
Claims 6 to 89, wherein the substrate layer further
contains an acrylonitrile-butadiene-styrene copolymer
type resin.

11. The electroconductive sheet according to Cléim 10,.

15 wherein the amount of the imidated copolyger is form 5 to
93 wt% based on the total amount of the imidated
copolymer and the acrylonitfile-butadiene—styrene
copolymer type resin.

12. The electroconductive sheet according to any one of

20 Claims 1 to 11, wherein the substrate layer contains from
0.1 to 10 wt% of carbon black based on the total amount
of the resin.

13. The electroconductive sheet according to any one of
Claims 1 to 12, wherein the surface layer has a surface

25 roughness of from 0.6 um to 4.0 um.

14. The electroconductive sheet according to any one of

Claims 1 to 13, which has a surface resistivity of from

LT ity
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102 to 1010 SI on the side on which the surface layer is |amnated. 15.
The el ectroconducti ve sheet accordlng to any one of Cains 1 to 14, which
i s produced by coextrusion. 5 16. A resin conposition conprising a

pol ycar bonWO01B936® resin, and from5 to 50 wt % of car bon RITAERVYS at nost
40 wt % of a graft resin of an ethyl ene- glycidyl nethacrylate type copol yner
wth an acrylonitrile-styrene type copol yner, based on the 10

pol ycarbonate type resin. .17. A nDIded prodﬂ@t made of the resin
conposition as defined jn.Claim16. 18. An el ect roconductive sheet, made of

the resin conpédi t"F‘bnloas @ePPnEHel side Hanwirich he susfaqe. da¥EXodduct i ve

sheet for packag ng g electronic part, which is made of the
el ect roconduct i v&8™*ER 8? as defined in any one of Clains 1 to 15 and 18

20. A packagi ng;gon ﬁéngeéé’fo@cf(};&l&%feo’%% eRabbcobRifl ¢ bsaﬂgdﬁn? , ned in

electroconductlve sheet agi ng an el ectroni c part

Gaim19. 21. Acggimkei £8PesMagei] ﬂ&%ﬁaﬁ%ﬁosgneae&wﬁs%ﬁet for
packagi ng an el ectronic part as defined’in d ai 25 ~~111111 L M S

5 16. A resin composition comprising a polycarbonate type
resin, and from 5 to 50 wt% of carbon black and at most
40 wt% of a graft resin of an ethylene-
glycidylmethacrylate type copolymer with an
acrylonitrile-styrene type copolymer, based on ﬁhe

10 polycarbonate type resin.

17. A molded product made of the resin coﬁposition as
defined in Claim 16.

18. An electroconductive sheet made of the resin
composition as defined in Claim 16.

15 19. An electroconductive sheet for packaging an
electronic part, which is made of the electroconductive
sheet as defined in any one of Claims 1 to 15 and 18.
20. A packaging container for an electronic part, which
is made of the electroconductive sheet for packaging an

20 electronic parﬁ as defined in Claim 19.

21. A carrier tape made of the electroconductive sheet

for packaging an eledtronic part as defined in Claim 20.
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