-; FGHI e3ebb&<b6Tt Y~ ~ , 1 27 DEC 2002 CONDUCTI VE SHEET, PROCESS FOR%?DECZMZ
PRODUCI NG THE, SAME, AND MOLDED ARTI CLE BACKGROUND ION 51
.FIELD OF THE | NVENTI ON The present invention reladmmmmmmmm uctive sheet
in which a conductive coating is applied to a thernoplL.ggki«C resin sheet in
which a layer in which a conductive filller is mxed is |am nated over at

| east one side of a base sheet, the 10 conductive sheet being excellent in
prevent i oRONDUCEN¥ESEHBETcaPBOGESRdFOR ERADUCING i THE nSAME ai AN M LRI t y
and being suitable for packaging of electronic parts such as carrier tapes
and trays. The present invention al §RTIeIat es to a nolded article obtained
fromthe conductive sheet. 15 This application is based on Japanese Patent
Application No. Hei 10-244996, the content of which is incorporated herein
by reference. 2. DESCRI PTI ON OF RELATED ART 20 In plastic sheets for
packagi ng of el ectronic pasAkoHOUD reequinee pvewenonon of static breakdown,
conductive fillers such as carbon black and netallic fine powder are used,

anong whi chreerbonr bl ek yeroft@n used since carbon black inparts an
excel l ent conductivity to a plastic when mxed in it. 25 Anong conductive

sheets in whithe Ge¥ HOEN bl ke 61 dis b1 dthes e AL dohlaudtnglee-dravar agy sheet s
conposed of a conductive resin conpound obtained by m xing carbon black in
a 2 Ty & G 200703t hes nopl@std Cid esdpnidd dan ndathopiealts d rethinch a

conductive resin conpound is used only in the surface |ayer (mxed-in type

conduct i ¥geshest shhidnda (2ay&pat edacluctddeshastss £1iin Mhiich ng xeenduct i ve
coating containing carbon bYack is applied 5 to a thernoplastic resin

sh?et. Examphesn Sfed hov 8t X£d- 1854y Phe side of a base sheet, the

10 conductive sheet being excellent in prevention of release of
carbon and in conductivity maintaining property and being
suitable for packaging of electronic parts such as carrier
tapes and trays. The present invention also relates to a
molded article obtained from the conductive sheet.

15 This application is based on Japanese Patent Application
No. Hei 10-244996, the content of which is incorporated herein

by reference.

2. DESCRIPTION OF RELATED ART

20 In plastic sheets for packaging of electronic parts which
require prevention of static breakdown, conductive fillers
such as carbon black and metallic fine powder are used, among
which carbon black is often used since carbon black imparts an
excellent conductivity to a plastic when mixed in it.

25 Among conductive sheets in which carbon black is used,
there are (1) single-layered sheets composed of a conductive

resin compound obtained by mixing carbon black in a

L
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- conductive sheets (1) are the single-layered sheet of polycarbonate rﬁfbﬁt
di=scl osed i n Japanese Unexam ned Patent Application, First Publicatig 2002
. (Kokai) No. Hei 6-166809 and the |am nated sheet disclosed in Japanese
Unexam ned Patent 10 Application, First Publication (Kokai) No. Sho

57- 205145, in which a conductive resir conpound |ayer is provided on the
surface of a base sheet which is conposed of a high inpact polystyrene

(H PS) tasimoplaapiactybdnj tot! ahihatk@nshsdtys efre varop yetor(ABS)i veesi n.

On the other hand, an exanple of the 15 coated conductive sheet (2) is the
one di sekesadcbipdapaneseusbexani peth Pakendu Apidd ciadyeon, (nfifed-iPubl i cati on
(Kokai) No. Sho 61-148702, which 1s obtained by applying a treating agent

cont ai NicpgeCabROACcHE deKksh@e bl Ndesind ang) acsM s Mo B Pasesshaet, 30
However, the m xed-in-type conductive sheets disclosed in Japanese

Unexani pgdcRas enbndBti¢at £0R6inki 68kt PuRLASati Qb Kokal) NoSpdeic - 166809

and Sho 57-205145 are liable to rel ease car%on due to surface friction to

contam pat g %H@rﬂﬁ@ﬁﬁi§st§&t99§9ﬁ Lhee i1 XederP P rCRRAUGE kB -SheelBe
exhibites 25 a small increase of surface reSistivity when nolded into a

deep- dr aynyaLtigbestoes (hpYahavend 4 higke conductd Wg dayess in conpari son

with the coated conductive sheet, and are excell ent 3 in maintaining the

h Lhe coat t . ent 3in mil
O Y T a L BoRLE " COSH POLLL ADSCA | 1 s SAE Wl IR NS

property).” The pro cont am nation of parts has

Criticaheg%ﬁgeggﬁgi ggrgé @&@%égpi&pg@ai? No P e i€ 200% 51 oThs, £oat ed

conduct | eet 1 n Japanese exam ne at ent Application, I rst

Publ i cat i gn; (KOKaE L Noy o 6L - 148702 0@s: h@angpgy@é;getehrmé}?a&nii ed AW I N

conductivity mal ntaining property since o I 'nconductive printing

| ayey aﬂ%i?éa%?oﬁheF%éEaﬁ‘?bP{]é’é{E%ﬁ FROgUC] LoD, SN dne ganductivity 1

r educed particul ar when the coated conductiVv is nol’'ded into a

deep- dr giicRr L1 Chau et pouads 1ecd &%@.Pgnyeg]?‘rigsg;};[r%l{ﬁ&e% fage friction

is limted and the problemof contan natio parts i's small since carbon
10,1 SERLRTCORIchLE SREEL ROROPE dhateial d e g achest on to
P Sertol INBELLGT Pyl s PL AR G SATCUEL X s RSl S R o
convent L ona{ v RL Pl £8%) apds Y Ciyas AR §xGehLaRt SANAUSHLYEt ¥ the
15 coated conductive sheet (2) is the one disclosed in Japanese
Unexamined Patent Application, First Publication (Kokai) No.
Sho 61-148702, which is obtained by applying a treating agent
containing carbon black, a binder, and a solvent to a base
sheet.
20 However, the mixed-in-type conductive sheets disclosed in
Japanese Unexamined Patent Applications, First Publication
(Kokai) Nos. Hei 6-1668092 and Sho 57-205145 are liable to
release carbon due to surface friction toc contaminate the
parts, although the mixed-in-type conductive sheets exhibites
25 a small increase of surface resistivity when molded into a

deep-drawn article since they have a thick conductive layer in

comparison with the coated conductive sheet, and are excellent



mai nt ai ni ng, property and exhibits stable conductivity even at a port2@rEC 200
which is stretched in a nolding process or the like. As a result of

diligent study in an attenpt to devel op a conductive sheet which rel eases

an extrenely small amount of 25 carbon due to surface friction and which

has an excellent conductivity maintaining property, the present inventors
have found that the above object can be achieved by |lam nating a Z7DE
C 2002 4nt heimbpliashpcthescondayeiviont annstgetacloenductivend i [1 ex. over at

| east one side of a thernoplastic resin sheet base and further applying a

conduct icvadoeat vagy maatnbaveiconptepedtyhe mhesetodlavenrti on. 5
Accordingly, the present invention provides: a conductive sheet which is a

| am nat ednshReha€OBAr bSi pProst Res NBPeasha et @sldr baseriayesl (Ffyr and a
thernoplastic resin layer (B) containing 2 to 20% by wei ght of a conductive

fiIIer,ph@agaghgdotogggagf@ni@ep§yf§ace of the thernoplastic 10 resin |ayer
(B) being provided with a conductive printing |ayer (C, a process for

prodsici ng a epRdUELLYE SBEEL-EOPRri8t8E LherstanssOfuidendiidd madad nat ed
sheet in which a thernoplastic resin base |ayer (A) and a thernoplastic

resin | ayeniEBtidr, contat nbngl 2c40i SR RYKAE] Ot . od1-a sonsicidyecHd [l er are
| am nat ed toget her and appl ying a conductive coating (c) to the

t her rmpk%bhemr eakp hayes f&r fRdcanabEded @y trhati@t@mmat,ﬁe&r@yerty
heat - mol di ng t he above conductive sheet. 20 According to the present

[ nvent i gance cARJUS! Len! eshdushert SaMnbenproxjdedioridhich nel ease of

carbon due to surface friction is prevented and which has an excel |l ent

conduct L kyorrmpbak B0 PEAREE L ¥n AN @XPA DI ESn iDL £1 CoNICL L gldd even at

a portion ich is s In a nolding 25 process or” the

AcoQd di BALY, b 8- EQNBHEL | Vie SBESE T cLRGuRE ARENndd el Iiafh dy Sl e for
packagi hg of electronic parts, such as carrier tapes and trays.

deep-drawn article, although the release of carbon due to

surface friction is limited and the problem of contamination

of parts is small since carbon in the coated conductive sheet

has good dispersibility and good adhesion to resin.

15

BRIEF SUMMARY OF THE INVENTION
The object to be achieved by the present invention 1is to
provide a conductive resin sheet which does not release carbon
due to friction on the surface of the sheet as is the
20 conventional problem, and which has an excellent conductivity
maintaining property and exhibits stable conductivity even at
a portion which is stretched in a molding process or the like.
As a result of diligent study in an attempt to develop a
conductive sheet which releases an extremely small amount of
25 carbon due to surface friction and which has an excellent
conductivity maintaining property, the present inventors have

found that the above object can be achieved by laminating a



2 7 D E C 2002 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present 7 DEC 2002
insention wll, be described in detail in the followng. 5 As describe&

above, the conductive sheet according to the present invention is a

| am nat ed sheet conprising a thernoplastic resin base |layer (A and a
thernoplastic resin layer (B) containing 2 to 20% by wei ght of a conductive
filler, |lam nated together, the surface of the thernoplastic 10 resin |ayer
(B) bei ngheravipdedtwict reaipr iayergcbayetnhayi agcenaduei v¥i £yl (8r consltict i ve
printing layer (C)). A thernoplastic resin conponent (al) which forns the

t her nopl ast ileakesbAebaseel ayea (Aprindphaktpar tksihashyetiPht6da@s |1 ong as

it can be processed to forma filmby extrusion in 15 accordance with a

convent i analtheet hpdl yand aneohavRgviNecBeERESABNAPHOPET £bRS1 8BYd PEne
sel ected. Specific exanples are commodity resins, such as a styrene resin,

an ol efi pyic@ehR, igRdnaipal.yester resin, a polycarbonate a
pol yphenyl eneether (PPE) resin, and a polyphenylenesulflde (PPS) resin.

AMONGs 20 thesgccarat kyene &ﬁélBre@@hehlh§eﬁ%eshlgpaviaegorkab"lty for
formng a sheet by exfrision and in formability (1in a nmethod such as vacuum

form ng, press {gnALRY:vANdLALE Qaeéﬁuag BOEthazteassHégéeé@Q Pfs

exanpl es of the styrene resin include resins such 25 as a genetra pose

polystyr%n%hegﬁeﬁlaee§bnrealﬁnese%aﬁgggkc g§t35dS%y£ﬁ§§m gﬁgéyﬂsrréééa

resin hi gh 1 nmpact pol ystyrene resin

est er - Dubagieenqus! KbERS 1089700 b $02007 Gocgnel uees (UBS) e p5in. and an

acrylonitrrle-butadi ene-styrene copoly resin, anong ich the MBS

resin 0rf&ﬁ§e%551é§?hﬁtbé eggEkﬁgkarkxepgsz%seQ'Sflﬁhglgweg$n%19géiéy and

i npact strength y one of “the sfyrene resins or re m xed

togeI@err%%anﬁaﬁéﬁd (6#NdeanhuB 851§QBCQ1 ntappsqg §£¥ée§§1§§1ﬁg

constituént, suc a’styrene=but adi ene ock copo yner
hydrogeng%gg prg@uct may be added. A conventional resin or rubber and
various a |t|ves (such as a lubricant, an antioxidant, and an inorganic

filler) may bg %QoEHEEh?EragggguEQnéughcéﬂdﬁé&?@é EH@&ttPSmBP§§§§$T¥he

properties
steps of preparing a laminated sheet in which a thermoplastic

resin base layer (A) and a thermoplastic resin layer (B)

15 containing 2 to 20% by weight of a conductive filler are
laminated together and applying a conductive coating (c} to
the thermoplastic resin layer (B), and

a molded article obtained by heat-molding the above
conductive sheet.

20 According to the present invention, a conductive resin
sheet can be provided for which release of carbon due to
surface friction is prevented and which has an excellent
conductivity maintaining property and exhibits stable
conductivity even at a portion which is stretched in a molding

25 process or the like. Accordingly, the conductive sheet of the
present invention is suitable for packaging of electronic

parts, such as carrier tapes and trays.



“do not deteriorate. Alternatively, the styrene resin may be recycl ed % Bb& 2002
serap. A thernoplastic resin conmponent (bl) which forns the thernoplastic

. resin layer (B) containing 2 to 200 by weight of 15 a conductive filler is
not particularly limted as long as it can be processed to forma film by
extrusion in accordance with a convent$onal nethod, and can be sel ected
appropriately as necessary. Specific exanples are commodity resins, such as
a styrene resin, an olefin resin, and a polyester resin, a 20

pol ycar bonat e, a pol yphenyl eneet her (PPE) resin, and a pol yphenyl enesul fi de
(PPS) resin. Anong tDES2RILADSDYSEREPTESN MOF VIFHIChINGENKIG®N | ent i n

wor kability for formng a filmby extrusion and in formability (in a nethod
such as vacuef prakseg: pnessatfonnwng]l aeaddascrppbessim edéoaini ng) ,thes 25
preferable. Here, exanples of the styrene resin are resins such as a

gener al fpurnpasegpol ystyrene (GPPS) resin, a (neth)acrylic 2 7 0 E C 2002
ester-styrene copolyner (M5) resin, a high inpact polystyrene (H PS) resin,
a (neth)acrylisc destefibbut adbeae- shyr e8edcoPOT Y B dMBER coeSiny Btk tan
acrylonitril e-butadi ene-styrene copol yner (ABS) resin, however, the styrene
resin i prielnt Lhfehedchoikhem afihagethehaboveoryaPlesg, athe MBS resin or
the ABS resin is particularly preferable in view of rigidity and i npact

strengt khe@hby1aaeief reBesersbir €A9ekeSANSaNE 4 WOhOFndPT £5# Xeekd nget her
may be used. In the present invention, in view of 10 ease of nmaking a

conpound zgeft aBNi Bendacandychi ¥ve bokl BY \()Q?%k_ntiéf@ esedecebie to use an
H PS resin. Accordingly, in view of workability for form ng a sheet by

extrusi @n)1kryi dbh¥nadBd tBBAEhestr ALt BurfhctSopreheraid end@ Sienare a
conpound cont ai ni ng a conductive filler using an HPS resin, and then 15

m x ¢ he reerpouBRdew tR)aBeVBS pesikNa8h ADABS peshfindtidge Pricferabl e that
the thernoplastic resin conpohent (al) and the thernoplastic resin

conponerbnaRikidieyt he saRBuek19t bHhensang kipdrsi@ge. good adhesion between
the thernoplastic resin base layer (A) and the thernoplastic resin 20 | ayer

(B) can be oht aheeflopPreterabkeigxabpbeseft t(he) conbimats ans e "the same
resins" are as follows: (1) both (al) and (bl) are an HHPS resin, (2) both

(al) andnEbhbparnaran VBSihephBe 2BGe2S (AP)iH0hb: (Bditprchd{bly) Biei @y ABS

resin. (2) and (3) are particularly preferable in view of rigidity and
i npact gkrepabhas i2 éaR BEcCp20028s8ehr ebetabhea ekalR! 95 Oft e &Ond nati ons

of "resins of the same kind" are as follows: (9) (al) is an MBS resin, and
(bI)s i saachirygdceesiRnot aBntbRBibgaL Nmafdo@N MBS §€SiMavind Dndal) is an

ABS resin, and (bl) is a mxed resin of an
necessary properties may be selected. Specific examples are
commodity resins, such as a styrene resin, an olefin resin,
and a polyester resin, a polycarbonate, a polyphenyleneether
(PPE) resin, and a polyphenylenesulfide (PPS) resin. Among
20 these, a styrene resin, which is excellent in workability for
forming a sheet by extrusion and in formability (in a methocd
such as vacuum forming, press forming, and air pressure
forming), is preferable.
Here, examples of the styrene resin include resins such
25 as a general purpose polystyrene (GPPS) resin, a (meth)acrylic
ester-styrene copolymer (MS) resin, a high impact polystyrene

(HIPS) resin, a (meth)acrylic ester-butadiene-styrene



" HTPS resin and an ABS resin, (6) (al) is an MBS resin, and (bl) is a BS00
resin, (7) (al) is an ABS resin, and (bl) is an HPS resin, and (8) (al) 1s
. an HPS resin, and (bl) is an MBS resin. 10 In view of ease of preparing a
mat eri al conpound for a process of formng a filmby extrusion and in view
of superior rigidity and inpact strength of a sheet to be obtained, (4) and
(5) are particularly preferable. In the present invention, a resin which

i nprovesoabfiynetry (MBSirayeben adaed do 4bdeylder toplasbucad esne-coypanent (al)
or the thernoplastic resin conponent (bl), or an adhesive |ayer which has
affinitygopolpneh tABS{Areaiw, (&hohayweh Scirayhé nURs veaei bhed nweehe tAse | ayers.
The conductive filler (b2) to be used as a constituent of 20 the

t her nopkasthcisepaptiayear( ) ptogetdiere Wik hvide éherigphasyigndesin
conponent (bl) is not particularly limted as long as it can inprove the
conduct impby¥t "Bt BEAGOh NG @IIopeiiey o tiHe Shaeind Mg SR @rstic action
with the conductive printing layer (C. Specific exanples of the 25

conduct ngeef hhken tbdirpee gsayhos béagk and 2 rebiéligncondustiyendidler.
Anong t hese exanpl es, carbon bl ack, which is suitable for processing when

it is msxedemit Bsaaptagttctadd, fudhOafk £ 2 Pe Whh €441 BPArd Sogeod
conductivity to the mxture, is preferable. e type of carbon black is not

parti cukapbyyhkpi 5§dit§pl@9&f&%eﬁé<@é@| ﬁﬁo@&cﬁ,hemé3%r]@9na@éié‘@k are acetylene
bl ack, furnace bl ack, Ket]jen Black, and channel black, anong which 5

acetyl epgnbbackohs1 PrEE R abl erubXaPAPALS Phrides NBi@ltigesonsuet iye filler
are one in which a core material such as TiO2 is coated with Sn02, and

conduct i ¥grZERRt OXhHeandDEx PAIRO! iR &f {hergonductiveefi lhey ¥d2) used,
to the thernoplastic resin layer (B), is in the range of 2 to 200 by 10

weiight . rlbahetSaqbibat 6 seaduet i ¥eedht | €ha b@aeiﬁeééﬁa%}ga& 54 by yei ght,

the effect of inproving the conductivity naintaining property Is not

exhi bi t g, ngndatPer coRGUEt T ttoe 10fa 18 vihinet Ghed swx_téﬁ AR RE pe

mai ntai ned. On the other hand, if the conductive filler (b2) 1$ nore than
20a by yeighieqlbradhesign. of the conductive printing layer is weakened,
then the conductive printing | ayer becones susceptible to damage by

friction, anfl ggepmbEsibtid NecSONAUGHLY At ! 19T) tdsnt Bo PRs reheased due to
this friction. In particular, when carbon black, which has an excell ent

CondUCtEHEEM@pi§sﬂ§§dré§iﬁnl£9éﬁnpyﬁtc@ﬁté@ﬁfhéh?ntQOPOQYb | f@htt@@
rel ease of carbon black is narked, and is difficult to control.” An anpunt

of jtshe gopgdughivevdi kl elel nid Neot anger Ofubat Oy 160 PYe i ghiohs Pardd cularly
preferable since the bal ance of the above properties is good.” 25 The

ther mopLastihe pestdsbayeto (B) kot &l th NGy, 2o 4 0 20%HY1 Nvek 8hdr i n & conduct i ve
filler according to the present invention is conposed of a resin conponent
(b3) whj,ehhcont8hPsntional method, and can be selected appropriately
as necessary. Specific examples are commodity resins, such as
a styrene resin, an olefin resin, and a polyester resin, a
20 polycarbonate, a polyphenyleneether (PPE) resin, and a
polyphenylenesulfide (PPS) resin. Among these, a styrene
resin, which is excellent in workability for forming a film by
extrusion and in formability (in a method such as vacuum
forming, press forming, and air pressure forming), 1is
25 preferable.

Here, examples of the styrene resin are resins such as a

general purpose polystyrene (GPPS) resin, a (meth)acrylic



2 7 0 E C 2002 10 the above thernoplastic resin conponent (bl) and 7.7 OEC 2002
conductive fil.ler (b2) as essential constituents. In addition to the above

t her nopl astic resin conponent (bl) and conductive filler (b2), a rubber

whi ch contains a 5 styrene as a constituent, such as a styrene-butadi ene

bl ock copolynmer or its hydrogenated protluct, may be preferably added to the
resin conponent (b3). That is, although the use of the conductive filler

(b2) resulsteri-stgeghadabhedyrtrexuensibsing ya of i gieirddeesiromd asdt rdresi n
| ayer (B), the additional use of 10 the rubber ich contains a styrene as

a constituent)i pekha, presRBEn) BYENL i 8Nck 8BF Kabd ¥i d B Hvpseidie
extensibility of the sheet. Anong rubbers which contain a styrene as a

constit uezlabolgml@ydr(ggsma&@gim odHEt aff adr i ¥k eher hutiAth £aee il 08, xoRol yer
is 15 preferable not only because it can 1nprove extensibility, 'but because

it can prc%%fsempmagatmﬁggr adat honhbPetbg, PERECSEy Aind OFdd N9 B shget. The
anount of t(he rubber used which contains a styrene as a constituent is not

partigul qriwtlegmcbeghe}ﬁqv@ﬁ%n% E\%}ﬁ@we 2&%@;1@&9 RaRIG R LR %?0 by

wei ght of the resin conponent is preferable in view of the eftrect of

i mprovin X si.hkl ity <a i Lo ng, LEQL G .V i L& an, . wh t he

r ubber mgpghhggnkg%%g %Ss?gfg%gaggkg&cgﬁs¥?t%%%% }inﬁgﬂg,éﬁﬁgh%%$ﬁ r ubber

content ipgqth pgggigtggggggent (b3) is 10 to 30a by weight. 25 Furthernore,
aru

a conventional "resin, ber other than those descri bed above, and

vari ous addi t byes GaUChapnasLubLieant a0; ADHOXI N, ANC Ay Jarpr gani ¢

filler) may be urther added to such an extent that the

necessar ¥ BEORBLLhes 48 Nobadelariiats ol Lhermplastic yigyl nelaver (B)

has t he OW ng propertres: t conpl enent’s the'l 0ss of conductivity

of i, coaduchive.goAll RacdieobaqsLoatclng, andeahances Lha condustivity

mai it ai ni'-ng "propert} € unsa actory by only applicati’on of
the CondggtEgepgg%gkggietQotQSeSQHEHIPS resin. Accordingly, in view

of workability for forming a sheet by extrusion, rigidity, and
impact strength, it is preferable to prepare a compound
containing a conductive filler using an HIPS resin, and then
15 mix the compound with an MBS resin or an ABS resin.
It is preferable that the thermoplastic resin component
(al) and the thermoplastic resin component (bl) are the same
or of the same kind since good adhesion between the
thermoplastic resin base layer (A) and the thermoplastic resin
20 layer (B) can be obtained.
Preferable examples of the combinations of "the same resins"
are as follows:
(1) both (al) and (bl) are an HIPS resin,
(2) both (al) and (bl) are an MBS resin, and
25 (3} both (al) and (bl) are an ABS resin.
(2) and (3) are particularly preferable in view of

rigidity and impact strength.



‘I evel as that of a carbon-m xed-in-type conductive sheet. 10 (2) It &7 1066002
reduction of the conductive filler content in the thernoplastic resin |ayer
.(B), and exhibits good adhesion to the conductive coating. Here, in order
to inprove the conductivity maintaining property as in (1), |arger anmounts
of the conductive filler 15 are nore préeferable, however, an increase in

t he anobunt of the conductive filler tends to result in weakening of
adhesi on as i Bré2¢radteoexiamglys dhethps esemdinatiesis ot altesnd hef the

t hermopl astic resin layer (B) to have both of the above properties (1) and
(2), whi eBmusuahlly exel sgefeatbwoi her, by 20 setting the anount of the
conductive filler (b2) in the thernoplastic resin layer (B) to 2 to 20% by
wei ght . The) mekhpdi § osn pMBSIUEE 10N | hend e 1) cimpnented s usid@ dhe

t her nopl astic resin conponent (bl) and the conductive filler (b2) is not
particularly HipstedsifOoin@xamphes #d¥i5 resin conponent (b3) may be
obt ai ned by kneadi ng the thernoplastic resin conponent (bl) and the

condugtivesfilher (b2)nusbodrasBanbaky MXeris & Kerkdeadesin ofr i ngl e- or
2 7 DE C 2002 12 doubl e-screw extruder. The thernoplastic resin |ayer (B)

can be producggp8y,psepashdda £osPAd, of the thernoplastic resin
conponent (bl) and the conductive filler (b2) and then formng a filmusing

t he conpo i pendent o} j £ h t hery r.esi ..t her nopl astic
resin | ayg?p( é%ggaﬁgbﬁﬂpﬂg%%u%:%%\i%& %i@egl?ll )y l1(‘:\E’(S)ra{r¥|1 nfglé;gflit%%%’r omthe

thermopl agj c (L e5i NsCOAPOBENt£P]) and tde ciognda%wtﬁf@s fiddgr (H&) while

kneading them In the case where the conpound of the thernoplastic resin

cormonent(éflxa@pdi;hgncl@fﬁlswiéyfnjigrl@r(h(ﬂZ)i " N@Soia&fféeji’rnit 10 is

preferable that a conpound contalning the conductive f (b2) be

d [ - H| P, LD, ; : ] ; MBS
Prepay ed usin %aelélb ot 16550, o R réé‘%;n‘isdaﬁ %@%?ﬁ/ﬁ% Wdh an

resin or an ABS resin. |In general, a conductive

eet isyppeferabt yf&Px{Jrjﬁrg& Qrf§ﬂ'1+;ﬁre>itf‘rd’éi% AUnd .kﬁf% t@ﬂité'&t@ff ;%.1 £ ect.

sh
However, "according to t pr esent vention, even i e sur

resistiv%ggxi/&it Nend NenPRpl a5t & 891 | AN dB)ed Sodighars ddan {41 S~ the

conducti mai nt al ni ng property sheet to t ace 'of which the

conductigﬁdcgg;iggeiﬁagppé&f€r1§ ﬁ}ggg'églép that of a sheet in which a
2 0 a

conductive 20 coating is applied ase sheet which does not contain a
conductive fi{}€fne present invention, a resin which improves affinity

15 may be added to the thermoplastic resin component (al) or the
thermoplastic resin component (bl), or an adhesive layer which
has affinity to both the (A) and (B) layers may intervene
between these layers.

The conductive filler (b2) to be used as a constituent of

20 the thermoplastic resin layer (B) together with the
thermoplastic resin component (bl) is not particularly limited
as long as it can improve the conductivity maintaining
property of the sheet through a synergistic action with the
conductive printing layer (C). Specific examples of the

25 conductive filler (b2) are carbon black and a metallic
conductive filler. Among these examples, carbon black, which

is suitable for processing when it is mixed with a plastic and



‘The conductive sheet according to the present invention is a |am nategy ggC 2002
sheet conprising a thernoplastic resin base |ayer (A), which has been
.described.in detail, and a 25 thernoplastic resin layer (B) containing 2 to
200 by weight of a conductive filler, |lamnated together, the surface of

the thernoplastic resin layer (B) beind provided with a conductive 27D

E C 2002 13 printing layer (C, The conductive layer (C) can be prepared by
appl yi ngwaicbnilucétve goadi agndedtivithersuriace ofutde iherrafdmsiliec resin

| ayer (B). Here, the conductive coating (c) is formed by adding a 5

conduct i veef tyhberoainda abbn ndesck ess nnoansh adidt b 1 omna) | ying g per sant and an
additive, if necessary, to a dispersion nedium The conductive filler is

not partppetafly éxampeésast| ong @srbdn 08l d A QY & ddtey I uataan Ly
mai nt ai ni ng property of the sheet through a synergistic action with the 10

t her mopl @agthgcé esiaick ayrét { &) - Eper) fakd exadmies wiadihe fmuppcidive filler
are carbon black and a netallic conductive filler. Among these exanpl es,

carbon bhagky1 ¥k ch1 dERaL & Sp BOPE £ONEUC tH oY 10 oteh@ heoRdueliiye coating
(c), is preferable. The type of carbon black is not particularly 15

limted. -SpectfigeeXfPLESIPE EHE LANPONCID! Ack A anacet i ena, ¥ ack, furnace

bl ack, Ketjen Bl ack, and channel bl ack, anong which acetyl ene black or

Ketj en Bh_@@}é i JYRILS 3ple: FaANPLas ebnhihecipbablhc sopductive filler are
one in which a core naterial such as TiQ2 is coated wth Sn02, and

conduct i Ve 7i fge 20, % 881 o TNer CORIUSS S €1 4 &1 £aNE enf ) N ddhe aandugt i ve

coating (c) is not particularly limted as long as the printing |layer which

R b e TR LR G s T
unsaty st el ory. conductiyvi tivs @R @hductive filler (b2) is less than
2% by weight, the effect of improving the conductivity
maintaining property is not exhibited, and the conductivity of
a stretched portion cannot be maintained. On the other hand,
if the conductive filler (b2) is more than 20% by weight,

15 adhesion of the conductive printing layer is weakened, then
the conductive printing layer becomes susceptible to damage by
friction, and as a result the conductive filler tends to be
released due to this friction. 1In particular, when carbon
black, which has an excellent conductivity, is used in an

20 amount of more than 20% by weight, the release of carbon black
1is marked, and is difficult to control. An amount of the
conductive filler in the range of 5 to 15% by weight is
particularly preferable since the balance of the above
properties is good.

25 The thermoplastic resin layer (B) containing 2 to 20% by

weight of a conductive filler according to the present

invention is composed of a resin component (b3) which contains



‘excessive caonductive filler content results in degradation in 27 Ugg 2002
di-spersi-bility, ability to forma film and the |ike, the 2 ~ 0 Ec 200
.14 conductive filler content is preferably in the range of 10 to 70% by

wei ght of the conductive printing layer (C which is dried and solidified.
A preferable surface conductivity of th& conductive printing layer (C) to
whi ch the conductive 5 coating (c) is applied is 1010 S~ or smaller, and a
nore pr etles adtbevs urfame wondiict inddiyh icombdned2 qib 19 mahldeconkmcttieepr esent
invention, even if a protective printing layer (D) as described later is
provi dedfilher swsdjaces resdati M eatstil@estisf.ace of the sheet is preferably
101 S2 or smaller, and nore 10 preferably 10' S~ or snmaller. The binder
resin which iBn addnsiod uente rod duey € amdueidpie seaat irk@ ihe koapdnkatsel ect ed
appropriately in view of the adhesion to the thernoplastic resin [ayer (B)

and the (bhke. armpesdddictexanptesi«d @Wrg biandebpeesivhiahe cdnpalivgsker resin,
a 15 polyam de resin, an acrylic ester resin, and pol yurethane resin, and

vari gus SOopad Ydre$ ofcdhese [asi NSulag en%tg/frewée%%tee&leh% 8 olwo or nore
m xed together may be used. The di spersant may be added if necessary.

vari ous disPepsantor SURh R UHEAR Bodine HasPBeopilerctbal bad

general |y used for dispersing a conductive fi'llef or a pi gnent; can

enpl oyed, ; g di SPET SAMp dFh Pe138)! eC‘rﬁQtaPQVOQEtHESJ;M tReVLSW Of ’El‘?@ types
and the proportions of the conductlve filler, the der resin, and

di sper si o dRd 4 25 11he ﬁ&ﬁyhgéédﬁ%§“¥ﬁ'd@%r@%ktq%% he amyafs 1%111ty

sol vent - base coating, a water-base coating, "'or an enul si on coati ng,

however ;£ 0l el riRASR SORL |G 1S IRNRIer @l e dnd wigeWrabnbhe use?of 0 E C
20Q2 15 performance of application to the surface of the thermoplastic

reshp | ayes x(t@be).l fyr 8 SAMeNtyPas &GN ¢ § %?x%lrtl%u%‘h%f ‘i"na%% sol vent

is toluene, ethyl acetate, butyl acetate, nethyl ethyl ketone (M:K)

| sopropgnQl g e Br f trh\%h ik Reddrddf 3}3(1 Rﬂe‘éet%*ée%%t%%%‘l'b‘i'ﬂmx Q ¢t tﬁ‘ﬁe
present 1 nvention I S compose he thernoplastic resin base | ayer
(A), theg ﬁé%e{ nmopl astlc resin |layer (B) contal ning 2 to 20% by wei ght of the
conductive filler, and the conductive printing layer (C), as described

above i det aiopd hechf. A ISR Ol Bese L aYer 5. Nas Ol e Sych

t hat the therrm astic reS| ase Iayer the t hermoplastic resin

llayer (B)y cf’fngér?a{Eé@t sibdipdetdiers and e piibiacs Oobib E%%%'i‘}ﬁ'e’i*s&' ¢

resin | ayer I's provided wth the conductive printing layer " (C. It is

pref er all & ddial, 116, &I mpIasid s el 3 £ @3 1h@ekel @(t%ﬂ@tl%'ﬂ'l@ﬁ} ZbUE 20% by

wei ght of the conductive filler be | am nated over each side of

ther mophastd & d s e hass d @ HAle AR hat hhe nsyhkage ook tsh%f
thernopl astic resin |ayer (B) be provided with the conductive printing
layer (Qgsid r}ﬁﬁ Sugh& conductive sheet is 20 excellent in prevention of
rel ease of carbon and in conductivity maintaining property and in order

that the propg{difs 0t ACh i daied hh%efao'ilﬂli%' ¥entheels do SRt hecqre
different fromthe properties of the other side. The conductive printing

layer (Q hassonvedo e provided Qn 00 aﬁmsilt@e of%h@véﬁm 9At gdogheet
conposed of the thernoplastic resin basé |ayer (A) and the'thernoplastic

resp | ayerHB)raddeyers dd aew ofdig eV ent e sqf | %he%%enef %@r bon,
t he 2 7 DE C 20C2 16 conductivi'ty ndi ntai ning property, and

ellmnatl i i S f I
ontues o B T B R e AR ag %ﬁ*tt?ﬂ’fslt'%%lﬁa’t ed

sheet, A1 dynddih AId AMGPIRNY O IhNEhYPER, PEnsn( Ghe/ rhBbel &Jﬂf{l,((B)C)/ /

(O er ‘arrange ‘consi st's o nmore [ayers, for example

(B) [ (Aodid E%)OF,/ a (&) ller({aé é%nﬁelsc@e'nsco ROSRIY eth/én t'o %;; rf%%g)%&e | ayer

may be provide Ween the thermopl astic Tesin base |

th I d b h h . Th

r atair gogf Srh! Crttjh nnceﬁsezyrg rﬁ) %‘ﬁ)er m) a@tal qusggrbgftﬁ;: tgr eP%Sj W%ilrctqt ai ni ng 2 to
20% i ght_of,.th duct t t f

t he%%op}/\gsgl cF ?re%}?enre%grgeg’ lug éer ‘f%é Og{anlot} pa?tl I(gjlul a?jl sesr % et}e t a(glv\ever it

I's prefegﬁﬂgéidescrlbed above, and various additives (such as a

lubricant, an antioxidant, and an inorganic filler) may be



15 that (the total thickness of layer (B))/(the total thickness of Iaée]rD 200
(A)) be'in the range of 50/50 to 1/99, and it is particularly preferabl’e E%
- view of the strength of the sheet and the like that the thickness of the
thernoplastic resin layer (B) containing 2 to 20% by wei ght of the
conductive 20 filler be in the range dfl 3 to 25% of the entire thickness of
the sheet. In order that the properties of each side of the conductive
sheet ddursheleeddedditiof euent ahr emtehé phepethieesectssheyophepesides it is
preferable that the outnost |ayers (B) on both sides of the conductive
sheet haive nithe deare i2Tattki.ckness. The absol ute thicknesses of the | ayers
are not particularly limted since it can be determ ned appropriately 2 ~
0 E c zoc2 1Thir atecmdpneetdict ke appkircakionaef thBefednduechigve sheet,
however, it is preferable that the total thickness of the thernoplastic
resin basepleayers): (A be 0.09 to 1.9 nm the total thickness of the
thernopl astic resin layers) (B) 5 containing 2 to 20% by wei ght of the
condsict i ve)firkl eombpe ebie®t st @h@. 408E c@ndohhectevak yt bBEcknessontiutbeveheet

in which the thernoplastic resin base |ayers) (A and the thernoplastic

resin layerskoaB)indr @ueafionatedtbaidg} tAd2eBhaALsENEReSHBAdLRLEkNEFSES are
suitable for processes for formng, such as 10 vacuum form ng, air pressure

form ng, andmgagﬁaihqh@i?gopz&@y@an@EhORphma gendushtyerRELBL NGyl ayer (C)
is not particularly imted, however, it is preferable in view of

conducti vi ty -and @FEQE%%EKEBYOEh%hetE%nﬁﬁﬁ@%%biE%aEEh?EiEQ LB¥eEahE) as a
printing |ayer on e thernoplastic resin layer 15 (B) be 0.1 to 50 g/n2

based on the dry1wais0hhatTRe GORAWELLhYRiRBEEL naeGBEdLBAGLELEDE BRESEN!
invention may conprise a protective printing layer (D) which is fornmed by

furigier appl ¥ikng1aoRikotkeatic¥s ool Ree( BhnbiactReccendyeti ¥8nPELRL 1AY | ayer
(©. The protective coating (d) is fornmed by 20 adding a synthetic resin,

and addi ti onahbky +a8 raddhtis¥e 0rekha hbker i(h)neeaasakiiniesagdhapersion
medi um The synthetic resin to be used in the protective coafing (d) can be

sel ect ed appLeRkisabel Yol Rnk eWneficth¢cadhgsigg.to the conductive printing
|l ayer (C) and the |ike. Specific exanples of the 25 synthetic resin are a

pol yester regiRe, a;pobyalideor eabRovaNtAGr ¥bhauesti6htyeahMnt80ing
pol yur et hane resin, and various copolyners of these resins. In general, a
resin wBi-eher$tR& in (1), larger amounts of the conductive filler
15 are more preferable, however, an increase in the amount of the
conductive filler tends to result in weakening of adhesion as
in (2). Accordingly, the present invention allows the
thermoplastic resin layer (B) to have both of the above
properties (1) and (2), which usually exclude each other, by
20 setting the amount of the conductive filler (b2) in the
thermoplastic resin layer (B) to 2 to 20% by weight.

The method for producing the resin component (b3) using
the thermoplastic resin component (bl) and the conductive
filler (b2) is not particularly limited. For example, the

25 resin component (b3) may be obtained by kneading the

thermoplastic resin component (bl) and the conductive filler

(b2) using a Banbury mixer, a Ko-kneader, or a single- or



2 ~ 0'E c 20e2 18 sane as the binder resin in the conductive coating gf? E 200
aresin-of the sane kind or a m xture containing such a resin is pref aB @
used in view of adhesion. Various additives nmay be added as necessary. 5 In
the present invention, it is essential that the provision of the protective
printing layer (D) should not degrade the conducting properties of the
present invention, and nore specifically, it is preferable that the

condi t i ofisubke agif sy eelx tppiopr | dthel Lheomopdesthe sasfacéayesi $B) viay
beconmes 10 101 S2 or smaller. The process for producing such a conductive
sheet i sbaoprpantedubarpyepamined dowewerd dft tden the popdeced cacesidi ng to
t he production process of the present invention, that is, a process for

pr oduci ngoapcoatitictb Ve s et he ommaidisdthigrd hel Siteaps(bPy e dpréear ifogma ng

| am nat ed sheet in which a thernoplastic resin base layer (A) and a

t her nopl astitmresimg | ayercdidoeont addgehderitd 2% by theiaglt- hefr aesanducti ve
filler are | am nated together and applying a conductive coating (c) to the
t her ropl @st t Ge r €5 AmbBYLs t {B) re 20 Spegdf | @ loan ey prxanfeled, by process can
be enpl oyed in which a sheet corresponding to one of the thernoplastic
resin bageréayey fAmang 4 heitrhef rawplasd ithd@®pl dsayer reBlini sohoredtby a
sheet form ng nethod in advance, then the other layer is fornmed on the
sheet by (ham M8di ©fe Ofohdiect i ke, £ BNk # h@ip t Reid% qeRrduGhigvenegating (c) is
applied. However, a process in which the thernoplastic resin conponent (al)

and 2 7 o Eg 202 d8sé hendesi the amaiaiid (d1B):nahitdl reRpliaishs ot Resin
t hernopl astic resin conponent (bl) with 2 to 200 by wei ght of the

conduct i ¥smbbhéet (H2) ME €% exdiudad 4o MPnoduceyhe Jramihaiadcsheet
havi ng t he t hernopl astic resin base |ayer (A) conposed of the

t hergopl st £ f£54191 £ oPRONENt cdrb Judkd & thigigmplaasiontuc@sive fayeer( B)
conposed of the resin conmponent (b3), and then the conductive coating (c)
is applieghfosd kﬁréﬁéfé‘&%@inc{y hen tiesdoRd At GiESiHen kel coRboufdt be

| am nated 10 sheet is particularly preferable since the |am nated sheet

obt ai ns R ghyipies | ayaipsSt &t hor &Y A JyQductivity can be remarkably
i nproved. A specific exanple of the latter process is a process in 15 which

the thernmopl agtigeh&sil, COMPONEHadR! Je 3010 WitReT FCAMRQMRAGIRG veorpeaent s i f
necessary) and the resin conponent (b3) (and other conpoundi ng conponents

i f necessaryje fELaisePal Gtebyorekhakneaded vwséngo AN eXtIdedtatand then they
are co-extruded using a T-die to forma filmof the |am nated 20 sheet. As

t he 1lsam optd on. Mefheded GRAWRLINRNRL WREhedesuah agvtheibhel dvbhock net hod
and the nulti-die method can be enpl oyed to produce the | am nated sheet.

The lip 930 Sfrtdiee Traesi svprefer ably 9flrt ltaQQiU\!ﬂéléﬁ%Ss_a?fert he)desired
sheet or slightly wider. 25 The tenperature for formng the filmnmy vary

dependi ngs oi der typen of 01°hg, r eBENchbAGREL Usedy haid el Case Pfosd e
resin, for ef%nple, a tenperature of 190 to 230C is 2 ~0 Ec 20c2 20

preferablige Jieet okngssswirdde daniniaied isheeinditavkedReneq Ss
preferably 0.1 to 2.0 nmsince such a thickness is suitable for the process

for formmen edildsspehi@s VAR fOf N Nthex Bi WNiRES YN @ chefFiige and
press formng, as described above.
20 coating i1s applied to a base sheet which does not contain a
conductive filler.
The conductive sheet according to the present invention
is a laminated sheet comprising a thermoplastic resin base
layer (A), which has been described in detail, and a
25 thermoplastic resin layer (B) containing 2 to 20% by weight of

a conductive filler, laminated together, the surface of the

thermoplastic resin layer (B) being provided with a conductive



"To the surface of the thus-obtained | am nated sheet, the conductive 94ETWQM
(€¢) is applied. The conductive coating (c) is applied nore preferablg to

. both sides of the |am nated sheet than to one side, as described above. 10
According to the present invention, after the conductive printing layer (C)
is fornmed by the application of the cdiductive coating (c), the protective
coating (d) may be further applied to the conductive printing |ayer (CO.
The et od nftangapplygirndCti he Thaductdwet toat Lagex cJC) armah 15e t e paetdrdd f or
applying the protective coating (d), if necessary, nay be a conventi onal
met hod sychpad yihgsk coatiuegivepragtdaat i(rg, tecteenspefatengf ahd gravure
roller printing, anong which gravure roller printing is preferable. The
conduct ithe rakipntistd cl agerin( Chysay (B¢.formed in a 20 pattern. In such a
case, a continuous pattern is preferable to avoid occurrence of partial
potential di Heekenete kBnthetcasecwheraqgt he)pret €etrinee pyi atiknggl ayer (D)
is applied to the surface of the conductive printing layer (C, the

prot gct iceadpicicatiend illager ahB) amBynaksorbeihor aBd kAdYeLibaHs1pakterns. 25
The conductive coating (c) may be applied in an appropriate anount within a

range sughgehabnthangonduetidie igeat iigneeksearyexhbbit d@@?@@@fi'bﬁi ty, and an
anount of about Z ~0 Ec 20ez 21 0.1 to 50 g/n2 is preferable in

gener al neBAQmRr otREt E¥RAGEAL v 89r { T e FBYs DS APRA et s Al APRROPEd &£ anount
wi thin the range such that the conductivity is not reduced, and an anount

of abOUHolea%Oi%ocﬂh”@m?%oﬁ%eEﬁéaEbﬁdh@tg%@%&ahaiﬁtlhﬁiﬁgoﬁ§09@§9?ibed
conductive 'sheet may be torned into a nol ded product of the presen

i nventi g7 hyeasheBYERKIGNEH faO\%ghegg%Uﬂ@dac%@@ﬁi hienexagpl es of the
form ng nethod are nethods in ich"the sheet which is softened by heat is:
(1)10ml ded By phhisRgeneist ni 1EQee! 98¢ . coBb@st £V tdxBnpDL s HY the
conductive filler are carbon black and a metallic conductive
filler. Among these examples, carbon black, which imparts
good conductivity to the conductive coating (c), is
preferable. The type of carbon black is not particularly
15 limited. Specific examples of the carbon black are acetylene
black, furnace black, Ketjen Black, and channel black, among
which acetylene black or Ketjen Black is preferable. Examples
of the metallic conductive filler are one in which a core
material such as TiO; is coated with Sn0,;, and conductive zinc
20 oxide.
The conductive filler content in the conductive coating
(c) is not particularly limited as long as the printing layer
which has a good appearance and the necessary conductivity can
be obtained. However, since an insufficient conductive filler
25 content results in an unsatisfactory conductivity, and an

excessive conductive filler content results in degradation in

dispersibility, ability to form a film, and the like, the



10 vacuum (vacuum form ng), (2) nolded by bringing it into close contza):g 00
wi-th a nold by conpressed air (air pressure formng), (3) nolded using %
.vacuum and conpressed air (air pressure-vacuumform ng), or 15 (4) nol ded
using mating nolds (press form ng). However, the form ng nmethod is not
limted to the above. The nol ded article according to the present invention
is useful as packaging of electronic parts such as a carrier tape and a

tray. 20c&nd\MRLES Thd Jprresentt dmyver ipae feirdab le ihuthberadgscoEbed ta det ai

in the follow ng, however, the present invention should not be limted to

these exanplies. welHth dihe X amidRst iRopeihiteésgveageevatyaveédcacesrding to
the foll ow ng nethods. 2 ~0 Ec zo~2 22 1. Surface Resistivity The

surface gesedtdnd tap Wans MRABUr @dpirB faespl dapger i Nedhdude HRi4 y ust ng
Digital Utra-H gh Resistance Meter R8390 and Resistivity Chanmber R12702,

bot h manuh&acidHRE i APaHEHy ia%qurca}t kQNwhRY:hapRkY cBAdacY 9 Eage of 10V
for 1 mnute mnth a neasurlng period of 1 mnute. The surface resistivity

of the shestihe di A RYah UdL ednd 11 ACCORAARC &ML h the
fol |l owi ng crlterla 10 valuatlon Criteria for Surface Resistivity O:

Surf ace jesisidyid it QURINANAN 10 55200 Syt 121 1651 Stirvickie g eat er
than 10" S2 but not greater than Iplo™S2 X : Surface resistivity greater
than 1019- &% kS invention, even if a protective printing layer (D) as
described later is provided, the surface resistivity at the
surface of the sheet is preferably 10'® Q or smaller, and more
10 preferably 107 Q or smaller.

The binder resin which is a constituent of the conductive
coating (c) can be selected appropriately in view of the
adhesion to the thermoplastic resin layer (B) and the like.
Specific examples of the binder resin are a polyester resin, a

15 polyamide resin, an acrylic ester resin, and polyurethane
resin, and various copolymers of these resins. Only one of
these resins or two or more mixed together may be used.

The dispersant may be added if necessary. Various
dispersants such as a surfactant-type dispersant, which is

20 generally used for dispersing a conductive filler or a
pigment, can be employed. The dispersant may be selected
appropriately in view of the types and the proportions of the
conductive filler, the binder resin, and the dispersion
medium.

25 The conductive coating (c) may be any of a solvent-base

coating, a water-base coating, or an emulsion coating,

however, a solvent-base coating is preferable in view of the



2. Conductivity Mintaining Property The sheet was concurrently bi axz' Pbt@'lﬂﬂl
stretched using a device for biaxially stretching polyner filnms for

. research use, the BIX-702S, manufactured by |wanoto Sei sakusho, at a 20
tank internal tenperature of 120C, a stretching speed of 10 mm m nute, and
a stretched area nultiplication factodaof 2.6, and the surface resistivity
of the sheet after stretching was evaluated in accordance with the

fol | owi pgréoirmenica 25 EpalugetoanCrot ehé astiofaConafictheitiye ividmitasd tiiang
Property Surface resistivity smaller than 108 S2 2 ~0 Ec zoc2 23 O

Sur f ace reesinstflayetry (8iml | Bf thans d0der8—dude notatsingl lier uslkan 508 S2 X
Surface resistivity not smaller than 101o 5 3. Prevention of Rel ease of
Car bon Threfshebflewaslvabbedsf bol@60ef i aelsy Lsacgt at e ubbitngl tasdterte,

manuf actured by Tai pei R ka Kogyo, with which felt was used as a rubbing
mat eri amethgsdt stWwglekeoodect MEKUNdesoyaspansl ) oagsthd hei wei ght of the

| i ghtest | oad under which apparent adhesion 10 of carbon to the felt was

obsesved aften tHbbtBgdwesie¥akHatedatBoagLog dadcenavpreddier fol | owi ng
criteria. Evaluation Criteria for Prevention of Rel ease of Carbon ~: Load

of 1.5 k@gviht@onlLeBachf i3. BokfoXed b0a8hoftPerm&pKastéic Loyein Asdsangenent
The | ayer arrangenent in the base sheet was viewed using 20 a

reflectedykirght)i | tHE BBELAPPMhEE ECOPEIn O1a Pbtt (K] aveRed en{R) tlhe melt
flowrate was neasured in accordance with JI'S K7210 at 200 C under a | oad

of 5 kghos2hyRasipatusedthe tbgaatethowi ngl Rxamies and sonpasediove 2 ~ 0
E c 2o0c2
printing layer (C), as described above in detail, the
10 arrangement of these layers has only to be such that the
thermoplastic resin base layer (A) and the thermoplastic resin
layer (B) are laminated together, and the surface of the
thermoplastic resin layer (B) is provided with the conductive
printing layer (C). It is preferable that the thermoplastic
15 resin layer (B) containing 2 to 20% by weight of the
conductive filler be laminated over each side of the
thermoplastic resin base layer (A), and that the surface of
the thermoplastic resin layer (B) be provided with the
conductive printing layer (C) since such a conductive sheet is
20 excellent in prevention of release of carbon and in
conductivity maintaining property and in order that the
properties of each side of the conductive sheet do not become
different from the properties of the other side. The
conductive printing layer (C) has only to be provided on one
25 side of the laminated sheet composed of the thermoplastic

resin base layer (A) and the thermoplastic resin layer (B).

However, in view of the prevention of release of carbon, the



" 24 Exanples.are as follows: Resins Used as Thernopl astic Resin Conp;gpﬂéfzw
(al) and (bl) 5 i) "CLEAPACT TI 300", manufactured by Daini ppon | nk /
Chem cals, Inc., was used as the MBS resin. This is hereinafter referred to

as "resin J-1". ii) Aresin (Mv = 210,000, rubber content = 80 by weight,
MFR 10 - 3) was used as the H PS (highti npact polystyrene). This is
hereinafter referred to as "resin J-2". iii) A comercially avail able

product ceasluusediay tmhenbhydnogenatedest yr eard btit@dé el ibd oLkn copol ynmer
(ratio of 15 styrene/butadiene = 29/71 based on weight). This is

her ei nafstiele-sptetted poopsrties| nid- 3s. pLrepals bé | Oila ©F t IRe St sn Cpdfiorent
(b3) Containing Conductive Filler> 20 The resin conponent (3) containing

the conguehitvaqf iber was peepabeddby bhebboh| ovdayg setied. 1 Heferance
Exanple 1 (Preparation of Conpound Containing Conductive Filler) 25 A

m xt ur e spkekl, PEhbesiB, JtBe Rydangenahedo st vk eneapat adiene bl ock copol yner
J-3, and carbon black'in the ratio of 60/15/25 based on wei ght was kneaded

using a (Banbysy ﬁqug (c2.~ 0 E c 202 25 and pelletized to produce a
conductlve thernnp astlc resin conposition. This is hereinafter referred to

as CO”dUCt'Xﬁo%ﬁﬁpoékkhﬁ$e§eﬁﬁ 5hf@ﬁeégﬂ§§s€¥agﬁ|ﬁb3éTTE&éf@'r@bf” the
m xing ratio as shown in le 1 were dry-bl ended, and miXxtures containing

o3, 10%.angd1d70 by e} alth) plesatapn W@cprepélrgﬁsomg@&méﬂurﬁs are
herei nafter ferre to as m xture K-2", and 10 "m xture
K-3", r?ﬁ@@?ﬁb&§5¥e TabLe ﬁay be prov1ded between the thermoplastlc
resin base layer (A) and the thermoplastic resin layer (B) in
10 order to enhance the adhesion.

The ratio of the thickness of the thermoplastic resin
layer (B) containing 2 to 20% by weight of the conductive
filler to the thickness of the thermoplastic resin base layer
(A) is not particularly limited, however, it is preferable

15 that (the total thickness of layer (B))/(the total thickness
of layer (A)) be in the range of 50/50 to 1/99, and it 1is
particularly preferable in view of the strength of the sheet
and the like that the thickness of the thermoplastic resin
layer (B) containing 2 to 20% by weight of the conductive

20 filler be in the range of 3 to 25% of the entire thickness of
the sheet. 1In order that the properties of each side of the
conductive sheet do not become different from the properties
of the other side, it is preferable that the outmost layers
(B) on both sides of the conductive sheet have the same

25 thickness.

The absolute thicknesses of the layers are not

particularly limited since it can be determined appropriately
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fillerUnitK-1K-2K-3ConductiveM xi n gwt 0204060 tiresin B-1lra oResin

- J- 1wt 9806040Car bon cont ent wt 051015 <Preparati on of Conductive Coating (c)
and Protective Coating (d) > Conductive coating (c) and protective coating
(d) were prepared by the follow ng nethod. 15 Reference Exanple 3 A coating
consisting of 15% by wei ght of carbon black, 15% by wei ght of pol yester

resin, 390aby¥owakgbt @fithotHengpp Bﬂ@a‘@yoﬁ\eéﬂhﬁh@fc&{ch\%tla\f@ts?ﬂ&at and 2% by
wei ght of dispersant 20 was used as the conductive coati ng. 2 ~0 Ec 202

26 Ref enepeecExampl ¢s9pfe€0ahbng €RaS Sid N1 109 Oynved ot afe acrylic
resin, 35% by wei ght o? tol uene, 10% by wei ght of ethyl acetate, and 5 35%

by wei g@he%EL;/Eh(sw@e yeegnaeag@ew% B 1 V&) 09atd Ny ExXanp &l dife 4 and
Conmparative anpl es to 5 Fil avi ng the resin corrponents ‘and the | ayer

arrangepgpL$ eﬁlenfq@esl efTeﬁéeehgnpra {& fé’ﬁ‘i?dl%%rs o geo)extrUS' on

met hod using a sheet production device aV| ng extru nm and 65 nm

| 4 amehaE S nfnb80:B! 96K o3 Jdli e A0 aqéaéﬂfn@&ét%'ﬁ iy bTéﬁ%B%ruder

nmin ter was use e t her stic I’ESII’I aye

cont ai ntpog o¢RTRAN bhackyang gpetﬁ;%s,@% of a?ep%gé& AL, 19 s used

f or tgetherm) asfic resin e te ures a eencflof tEe

5 T
Eiii 3d§ RePhopPa TR 8Nce P tE Pl (8 (R %@%%@%e{f@%&ﬂ Xﬁdyal sheet
wh theaLthokagss of, 0ep auhe %%%%%pf o L PUETR 2GR0 e | avers
t hus- obt g4 pede aggwe&s%abes@ww 5 &) wefomulnna t c%“ess rati o

of 5/90 tron smgelayere eeSV\ere pr epat’e M & simlar

e SEES R ROl Lo BRSO R R TIAT SR Bl one, The

uctive coating a e ’shee lsr}gng a gravure

printing nac n such 7 20L 27 that the plication
anount woul dﬂr‘) imo?%n%gsg ®oRHTY mleY% n%r oéf)e {/@ closatr}ofltg was

app||6dp59t£€§lgPr§ g?ﬁ@k@gd §Q§§$er 'éhf L%é@' é?e ln 1ewe%§0ndUCtlve

coat1 ng" was ravu’re pri nt| ng manner such

that t hsofw@étf@iwna@avgp&dweywl@f éhagé %&%&%@&M prmting
layer (C) as a printing layer on the thermoplastic resin layer
15 (B) be 0.1 to 50 g/m? based on the dry weight.

The conductive sheet according to the present invention
may comprise a protective printing layer (D) which is formed
by further applying a protective coating (d) to the conductive
printing layer (C). The protective coating (d) is formed by

20 adding a synthetic resin, and additionally an additive or the
like, 1f necessary, to a dispersion medium. The synthetic
resin to be used in the protective coating (d) can be selected
appropriately in view of the adhesion to the conductive
printing layer (C) and the like. Specific examples of the

25 synthetic resin are a polyester resin, a polyamide resin, an
acrylic ester resin, and polyurethane resin, and various

copolymers of these resins. In general, a resin which is the



"wei ght. The.thus-obtained conductive sheet was evaluated in accordan?glﬁgfﬁc
t he net hods descri bed above. The results are 10 shown in Tables 2, 3/ 'a 2
4. Tabl e .2 Exanpl eUnit1234Layer arrangenent-2 types2 types2 types2 typesin
base sheet3 | ayers3 | ayers3 | ayers3

| ayer sCar bon- cont ai ni ng- K- 1K- 2K- 3K- 2| ayger (B) Ther nopl astic
resin_J-1J-1J-1J-1l ayer (A) Carbon content wt%%101510(| ayer (B))Application

of Bot hBogdiRotdBaHe aiididd i e sieatinnghel dessiudesvedesstdagApp) | 6at hon of Not
usedNot usedNot usedBot hprotective coatingsidesSurface resistivity (before

st ret chifgiGonuctt e i danmi Nitrd /i G- RARQRREOReht¥PheveNtLen af reohel gase of
carbonOverall evaluation-O- O ~0O ~00 2 ~0 Ec 20c2 28 Table 3

Conpar atg Mefexarml e U dd 2bayslesaidranRgeesionl | ayeldud ayedi i hasenspast Car bon
cont ent wt %90Base sheet resin-J-1J-1Application of - Bot hBot hconducti ve

coati ngsidlessidesipldcaty on of - Not usedBot hprotective
coatingsi desSurface resistivity (before

stregchi ng) Conpugld W LB Nt iqyaRdo¥XPLePeLt ¥BLayeALhopngt - FrLease of
carbonOveral | evaluation~ - ~X ~X Table 4 Conparative Exanpl eUnit395Layer

arr angenBn; i it&fp‘%ffz_ttryeoﬁf%otte\&%%ﬁe” pRasg é)ﬂ%ﬁgtraﬁg:gf‘ég? ?ghbéiﬁr 88t

| ayer sCar bon- cont al ni ng_ - 1B- 1l ayer (

resin-J-J1.J- l.gyer - : 5 5 Leati f -
ot Used N s o e S eher et dEokns Peorens SRR b et
sedNot t | Ve .coaitai f, LSt v ty=(b s
gtretchf#%f%§%§h§§%¥¥$?%%ﬁﬂ?§?ﬁ#ﬁ&éi@é%SEEpEQFL ¥8$e§%?2§08 lFéP%%sgeof

Carbon—e%g%gﬁéet%ﬁﬁﬁé?ﬁﬁé%@#ﬁ”ﬁﬁx%%a éﬁ% %u%f%cépgés%gt§%ﬁgyﬁgéfoﬁés

conductiv IS al'amnate eet conprising at plrastic

resip b ol @y a thernoplastic resin 5 layer (B) containing 2 to
20@ggy aZ?gH? %# %ﬁ%%%%gbtive filler, |lam nated together, the surface of

the thermopl astd ¢ J&HdL | AVEL AL ARG RECY dedawthya gRaduct LV printing
particularly limited, however, it can be produced according to
the production process of the present invention, that is, a
process for producing a conductive sheet comprising the steps

15 of preparing a laminated sheet in which a thermoplastic resin
base layer (A) and a thermoplastic resin layer (B) containing
2 to 20% by weight of a conductive filler are laminated
together and applying a conductive coating {(c) to the
thermoplastic resin layer (B).

20 Specifically, for example, a process can be employed in
which a sheet corresponding to one of the thermoplastic resin
base layer (A) and the thermoplastic resin layer (B) is formed
by a sheet forming method in advance, then the other layer is
formed on the sheet by lamination or the like, and then the

25 conductive coating (c) is applied. However, a process in
which

the thermoplastic resin component (al) and



layer -(C) ..10 2 A conductive sheet according to Caim1l, wherein thg} 0EC 200
t hernoptastic resin layer (B) is |lam nated over each side of the

- thernopl astic resin base layer (A) in the |am nated sheet. 3. A conductive
sheet according to daim1l or 2, wherein the 15 anount of the conductive
printing layer (C) is 0.1 to 50 g/n2 hased on the dry weight. 4. A
conductive sheet according to Caim3, wherein the conductive printing

layer (C) has a Slﬁhfea(i%_sﬁﬁsbéﬁ% heMtOfp3D1on20n S2oRfasiBl tRE. 5. A
conductive sheet according to aim 3, erein a protective printing |ayer

(D is furthenhprRpided e thencepdyshibne mptwghlﬁy%_é_@%,byhe
protective printing layer 25 (D) having a surface resistivity of 101 ~2 or

smaller. 6. AQeRAuUcld v cshegbuaceQedicng ke g£ggn}1 or 2, wherein the 2 ~
o0 E ¢ 20~Z 30 thernoplastic resin base layer (A) is formed froma

ther mopl asti ¢ egln Gom %%”Eoé@%?:d%ﬁ’g!'bg?h%,s1%%%&@%}28?&t”ﬂa@ingl the.

conductive sheet according to alm ereint er nopl asti c

i | is f ] i i b1) which
resigp |ayer ct%)er&n%plgg%g@p%g%ab%ggrggggésmg E8Rb0sEQTBENER (bl) whic

is a styrene resin. rocess ucin nducti ve sheet

conpri si ng .tQ%e%n%%ﬁggfti%or%%?g?igyﬂgﬁgeé@[ﬁﬁgihg%?gg Ié LR MALEDa 8 3

t her nopl asti c resi ase | ayer . . C resin rayer fB)
ot L 102 0BT e B EOBUE B LD Syl 0Ty 20y gact
(B, oo A\ P BRRPS AL (VARUELON aobpTdictye, Shsghy peaoLe, -t g, A o
resin component (Bl 200cpiceRtn 20,50MRADEDt (P31, Wbheh gRRAELDS @
10 sheet
is particularly preferable since the laminated sheet obtains
high interlayer strength, and the productivity can be
remarkably improved.
A specific example of the latter process is a process in
15 which the thermoplastic resin component (al) (and other
compounding components if necessary) and the resin component
(b3) (and other compounding components if necessary) are
separately melt-kneaded using an extruder, and then they are
co-extruded using a T-die to form a film of the laminated
20 sheet. As the lamination method, a conventional method such
as the field block method and the multi-die method can be
employed to produce the laminated sheet. The lip gap of the
T-die is preferably set to the thickness of the desired sheet
or slightly wider.
25 The temperature for forming the film may vary depending

on the type of the resin to be used. In the case of styrene

resin, for example, a temperature of 190 to 230°C 1is



produce: the l am nated sheet having the thernoplastic resin base |ayer
conposed of the thernoplastic resin conponent (al) and the thernoplastic

resin 25 layer (B) conposed of the resin conponent (b3).
produci ng a conductive sheet accordi n@otto

“(bl) with 2, to 20% by wei ght of a conductive filler (b2) are co- extr%qugggmz

10. A process for
27 DEC2002 31 daimy9,

wherein the thernoplastic resin conponent (al) and the resin conponent (b3)
are co- pterfedebleo forma |layered structure of (b3 ) / (al ) / (b3)

11. A process for producing a conductive sheet according to daim8, 9,

10, wherein trhe thecrBpkasbitcthesiamenapedesheétl gbtSifestyeLOCIE €SI N.
A process for producing a conductive sheet according to 10 Caim8, 9,

10, whepgicFelrh®1ther mopbast bCmmesh AcE0BREREAt thDdkné Ss & St yhengpI&si n.
A process for producing a conductive sheet according to Claim8, 9, or

Where'nfbﬁetﬂgDﬁﬁbc@EstE@rC@BQM§58V§ %§1ﬁ0a5ueg 48)vapphhedotRitde

t hernopl astic resin | ayer i's

14. A D%QQeé%eE%ﬁrBr@QBﬁhﬂg,aaﬁenBHSEbV§o§H§§ ageoneingi 1 oq b e 13,
further conprising the step’of applying a protective 20 coating (d) to the

surface of the %ﬂ@dHGEEMEeceéttﬂa {Bhs- éétafh@@'9£ﬂlﬁééé&'§h9@EaLa%9 by

heat - nol di ng a conductive sheet as recited in one of Clalns

- AUF. A@:’éndﬁ@tékrep‘é‘gaé‘ll?!g é‘?Y é‘YNé‘elf‘eé‘Ll T‘Ne %‘%r]dd%l‘tl,lp\‘réa‘cdeatlng (c)
. AF. AL{Y. A9Y9. A. A" . AL3. A

AY. A [

1 to 50 g/n2 based on the dry melght

5
or
12.
or
13.
10,

a]ca]ca]ca]Egﬁgg%cg%EZi%a% fgafgl?<@%C§%§§%f§%c?%§?% C a.%gg%?a]cg]g

z

10

15

20

25

sheet than to one side, as described above.

According to the present invention, after the conductive
printing layer (C) is formed by the application of the
conductive coating (c), the protective coating (d) may be
further applied to the conductive printing layer (C).

The method for applying the conductive coating (c¢), and
the method for applying the protective coating (d), if
necessary, may be a conventional method such as brush coating,
spray coating, screen printing, and gravure roller printing,
among which gravure roller printing is preferable.

The conductive printing layer (C) may be formed in a
pattern. In such a case, a continuous pattern is preferable
to avoid occurrence of partial potential difference. In the
case where the protective printing layer (D) is applied to the
surface of the conductive printing layer (C), the protective
printing layer (D) may also be formed in various patterns.

The conductive coating (c) may be applied in an
appropriate amount within a range such that the conductive

coating (c) can exhibit conductivity, and an amount of about
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10 Evaluation Criteria for Surface Resistivity

©: Surface resistivity not greater than 10’ Q

O: Surface resistivity greater than 107 Q but not greater
than 10%° Q
X: Surface resistivity greater than 10
15
2. Conductivity Maintaining Property
The sheet was concurrently biaxially stretched using a
device for biaxially stretching polymer films for research
use, the BIX-702S, manufactured by Iwamoto Seisakusho, at a
20 tank internal temperature of 120°C, a stretching speed of 10
mm/minute, and a stretched area multiplication factor of 2.6,
and the surface resistivity of the sheet after stretching was

evaluated in accordance with the following criteria

25 Evaluation Criteria for Conductivity Maintaining Property

©: Surface resistivity smaller than 10° Q
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10 of carbon to the felt was observed after rubbing was evaluated

in accordance with the following criteria.

Evaluation Criteria for Prevention of Release of Carbon

©: Load of 1.5 kg
15 O: Load of 1.0 kg

X: Load of 0.5 kg

4., Layer Arrangement
The layer arrangement in the base sheet was viewed using

20 a reflected-light illumination microscope.

5. Melt Flow Rate (MFR)
The melt flow rate was measured in accordance with JIS K-
7210 at 200 °C under a load of 5 kgf.
25

Resins used in the following Examples and Comparative
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ii) A resin (Mw = 210,000, rubber content = 8% by weight, MFR
10 = 3) was used as the HIPS (high impact polystyrene). This is

hereinafter referred to as "resin J-2".

iii) A commercially available product was used as the
hydrogenated styrene-butadiene block copolymer (ratio of
15 styrene/butadiene = 29/71 based on weight). This is

hereinafter referred to as "resin J-3".

<Preparation of Resin Component (b3) Containing Conductive
Filler>
20 The resin component (3) containing the conductive filler

was prepared by the following method.

Reference Example 1
(Preparation of Compound Containing Conductive Filler)

25 A mixture of HIPS resin J-2, hydrogenated styrene-
butadiene block copolymer J-3, and carbon black in the ratio

of 60/15/25 based on weight was kneaded using a Banbury mixer,
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5 Reference Example 2
The resins in the mixing ratio as shown in Table 1 were
dry-blended, and mixtures containing 5%, 10%, and 15% by
weight of carbon were prepared. These mixtures are

hereinafter referred to as "mixture K-1", "mixture K-2", and

10 "mixture K-3", respectively.
Table 1
Themoplastic resin component (b3)
containing conductive filler
Unit K-1 K-2 K-3
Mixing |Conductive | .o 20 40 60
ratio resin B-1
Resin J-1 Wt 80 60 40
Carbon content wt% 5 10 15

<Preparation of Conductive Coating (c) and Protective Coating
(d)>

Conductive coating (c) and protective coating (d) were
prepared by the following method.

15

Reference Example 3

A coating consisting of 15% by weight of carbon black,
15% by weight of polyester resin, 34% by weight of toluene,

34

o\

by weight of ethyl acetate, and 2% by weight of dispersant

20 was used as the conductive coating.
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Examples 1 to 4 and Comparative Examples 1 to 5
Films having the resin components and the layer
arrangements as shown in Tables 2 to 4 were formed by a co-
10 extrusion method using a sheet production device having
extruders of 50 mm and 65 mm in diameters, a feed block, a T~
die, and a take-off equipment. The extruder of 50 mm in
diameter was used for the thermoplastic resin layer (B)
containing carbon black, and the extruder of 65 mm in diameter
15 was used for the thermoplastic resin layer (A). The
temperatures at the end of the extruders of 50 mm and 65 mm
were set at 225°C and 210°C, respectively. The extruded
mixtures were laminated inside the feed block at 220°C, and a
sheet with the thickness of 0.3 mm having two types of layers
20 and three layers in total was formed through the T-die with
the lip gap of 0.5 mm. The thus-obtained laminated sheet was
composed of layers in a thickness ratio of 5/90/5. 1In
addition, single-layered sheets were prepared in a similar
manner except for using the extruder of 65 mm in diameter
25 alone.
The conductive coating was applied to the base sheet

obtained using a gravure printing machine in a manner such
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that the application amount would be 1 g/m® based on dry

weight.
The thus-obtained conductive sheet was evaluated in
accordance with the methods described above. The results are

10 shown in Tables 2, 3, and 4.

Table 2
Example
Unit 1 2 3 4
Layer arrangement _ 2 types | 2 types | 2 types | 2 types
in base sheet 3 layers|3 layers|3 layers|3 layers
Carbon-containing N K—1 K2 K—3 K2
layer (B)
Thermoplastic resin _ J=1 J-1 J-1 J-1
layer (A)
Carbon content o
(layer (B)) wtd 5 10 15 10
Application of _ Both Both Both Both
conductive coating sides sides sides sides
AppllcaFlon of . - Not used{Not used|Not used BOth
protective coating sides
Surface resistivity B
{(before stretching) © © © ©
Conductivity
maintaining - O © © ©
property
Prevention of
release of carbon } O O O ©
Overall evaluation - O O O ©
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20

25

1. A conductive sheet which is a laminated sheet comprising
a thermoplastic resin base layer (A) and a thermoplastic resin
layer (B) containing 2 to 20% by weight of a conductive
filler, laminated together, the surface of the thermoplastic
resin layer (B) being provided with a conductive printing

layer (C).

2 A conductive sheet according to Claim 1, wherein the
thermoplastic resin layer (B) is laminated over each side of

the thermoplastic resin base layer (A) in the laminated sheet.

3. A conductive sheet according to Claim 1 or 2, wherein the
amount of the conductive printing layer (C) is 0.1 to 50 g/m?

based on the dry weight.

4. A conductive sheet according to Claim 3, wherein the
conductive printing layer (C) has a surface resistivity of 10%°

Q or smaller.

5. A conductive sheet according to Claim 3, wherein a
protective printing layer (D) is further provided on the
conductive printing layer (C), the protective printing layer

(D) having a surface resistivity of 10° Q or smaller.

6. A conductive sheet according to Claim 1 or 2, wherein the

7EC 0
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thermoplastic resin component (al) which is a styrene resin.

7. A conductive sheet according to Claim 1 or 2, wherein the
5 thermoplastic resin layer (B) is formed from a thermoplastic

resin component (bl) which is a styrene resin.

8. A process for producing a conductive sheet comprising the
steps of:
10 preparing a laminated sheet in which a thermoplastic

resin base layer (A) and a thermoplastic resin layer (B)
containing 2 to 20% by weight of a conductive filler are
laminated together and

applying a conductive coating (c) to the thermoplastic

15 resin layer (B).

9. A process for producing a conductive sheet according to
Claim 8, wherein, in the step of preparing the laminated
sheet, a thermoplastic resin component (al) and a resin

20 component (b3) which contains a thermoplastic resin component
(bl) with 2 to 20% by weight of a conductive filler (b2) are
co-extruded to produce the laminated sheet having the
thermoplastic resin base layer (A) composed of the
thermoplastic resin component (al) and the thermoplastic resin

25 layer (B) composed of the resin component (b3).

10. A process for producing a conductive sheet according to
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