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fﬁROCESS FOR PRODUCI NG THE SAME, AND MOLDED ARTI CLE BACKGROUND OF THE
[NVENTION 5 1. FIELD OF THE | NVENTI ON The present |nvelmulmnmm"m”ms to a
conductive sheet in which a conductive coating is appl ’ _

therropl astic resin sheet in which a ljayer in which a condygtd,ve filler is
mxed is |lam nated over at | east one side of a base sheet, the 10

conduct i v€ONheeT IVEI BHEEXcEPROOESENFOR EFRODIOINGT THE! SRSE, OANDCI%PI%Dand in
conductivity maintaining property and being suitable for packaging of

el ectronic parts such as carrier tapascapd trays. The present invention
also relates to a nolded article obtained fromthe conducti ve sheet. 15

This application is based on Japanese Patent Application No. He
10- 244996, the content of which is incorporated herein by reference. 2.

DESCRI PTI ON OF RELATED ARBkdrbouNASH erghegtanT@onvackagi ng of el ectronic
parts which require prevention of static breakdown, conductive fillers

such sas carpan, pl@e ko it ide fine powder are used, anong Wwhi ch_ car bon
bl ack is often used since carbon bl ack inparts an excellent conductivity

to a plastic mhenprddt ifhidntidoh ayer 2%:“%}' MnANaats | e\(')g?ci g‘ﬁﬁ car bon

bl ack is used, there are (1) single- eets conpose

conduct iweicH %S'Jbrfigfﬂ)c.olw QdA NP d PV PP AP VR BH A resin

sheet in which a layer in which a conductive filler is mixed
is laminated over at least one 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
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9904208- 7 2 Ip AUG Z99 | ~W-IR~-HAMIN 2 thernoplastic resin, or |am nated
. sheets in which a conductive resin conpound is used only in the surface

| ayer (m xed-in- type conductive sheets), and (2) coated conductive sheets,
in which a conductive coating containing carbon black is applied 5 to a
thernopl astic resin sheet. Exanples of sthe m xed-in-type conductive sheets
(1) are the single-layered sheet of polycarbonate resin disclosed in

Japanesetiﬁl@%@ﬂgﬁ?@i@mn,Aﬁpli t dFéJréétﬂh{ Laatdn, (dokaldr N Hei

6- 166809 and am nat ed sheet disclosed I n Japanese Unexam ned Pat ent

10 Appl | EQEEH”coxﬁﬁééﬁdPP?'n}l%&i Isﬂﬂ%aﬁ'r} egz%ornf%ltl%e%;)ﬁe?{’;@gxoéfdlai whi ch a

conductive resin conpound layer provi . ‘hase sheet
acr vl oni FPPTesataar bhe tRLTE s PP R Pa R o e hand,
on oxampliygh ANondtecent ctofomiive SR (Rhde e pne diadaged 10
CL 148707, ¥Lgeh o OhLeLRcrL b aBply 9 SLaall 10 980 BANALOURY,
Aol 1 cat FONGEe e S bt R T o (Rt A Hete Gna sho
57-205145 are Iéggle to, rgl Psglcampon qye to surface fricti t
cont anmi ne? o ehEbRaTe Lo a T HERER: (R M ket e e ROICt & it o
eXhibitegpplication, First Publication (Kokai) No. Hei 6-166809 and
the laminated sheet disclosed in Japanese Unexamined Patent
10 Application, First Publication (Kokai) No. Sho 57-205145, in
which a conductive resin compound layer is provided on the
surface of a base sheet which is composed of a high impact
polystyrene (HIPS) resin or an acrylonitrile-butadiene-styrene
copolymer (ABS) resin. On the other hand, an example of the
15 coated conductive sheet (2) is the one disclosed in Japanese
Unexamined Patent Application, First Publication (Kokail) 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 6-166809 and Sho 57-205145 are liable to
release carbon due to surface friction to 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 cocated conductive sheet, and are excellent



2% a small increase of surface resistivity when nolded into a deep-drawn
article since they have a thick conductive layer in conparison with the
"coated conductive sheet, and are excellent 3 in maintaining the
conductivity in stretched portions (i.e., conductivity maintaining
property). The problemof contam natiagn of parts has been particularly
critical for packaging of electronic parts. 5 The coated conductive sheet

i N Japanegenlnexam ned Hd edna fppld 648 1 90, st dsdnddld aatd an ({Kokai) No.
61-148702 has the problemthat it is poor 1 n conductivity maintalning

D oper t ycoRkacei POLY fa Lo cOMIGIINe ] Nt g Laven eappld ed to the

surface provides conduction, and the conductivity is reduced 10

part i cul aglychen: 1 he 5PRLeR COMUGIIde Sheelol sy T dEd 1 o decp- draun

articl e, rel'ease of ¢ eto s ace frictionis limted

and the gégﬁ%ff% fgﬁgg%ggiégggggﬁa gparts is small since carbon in the

coated ¢ i'Spersibility and good adhesion to
oS 19,50 S Y L IR NGO o Spl e (SRS e R 1
(ol eave, SALPR,CCUE, AL LN ALALE Bunpce . 1O SRl SRl Sl 20
oy o0 L QRO GHTLRLE 5 LA EPTHALLAIN M H R PULISTIMELI S
ESRH?P :L%:gﬁ?é Oc%r?l)geéletlzl%?n acor?c?tp&uic'}ei V;?rlsn elerEg ailfehr raeplpela.LLsee el tel%(et remely
surface provides conduction, and the conductivity is reduced
10 parficularly when the coated conductive sheet is molded into a
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 is 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



25 carbon due to surface friction and which has an excellent conductivity
mai nt ai ni.ng property, the present inventors have found that the above
obj ect can be achieved by |lamnating a 4 thernoplastic resin |ayer
containing a conductive filler over at |east one side of a thernoplastic
resin sheet base and further applying @ conductive coating, and have
conpleted the present invention. 5 Accordingly, the present invention

provideshhgrﬁ9€gg§£i erégfgtlgp'ghc$§%£%{t é?ﬁ;p &UE%%véx¥g¥ﬂ§%;Hlera

t hernopl astic resin base [ayer %A) an astic resin yer (B)

cont ai nt 49 Pebor 209 Dy, del G2 ofnuROPALEL Ve 14 | 8locd ATINALEM, LogCt her

the surface of the thernoplastic ayer vided with a

duct i nti f i heet
compr si pg=ThaE PEhA YR coondePOTERR LR PURSIFID (ool e Shee

t her nopl I res] | ayer (A) and a thernoplastic resin layer (B) 15
containiﬁggég?% g@tg%gﬁﬁgight of a conductive filler are |am nated

t ogether and L yin conductive coatin c) to the thernoplastic resin
Iayergj(B), angggoﬁ% Ig%gyar }il%lrvjs-r%%?%ﬁE ned” yéherétgrr%‘f |ensg' t he above

conductive sheet. 20 @ccordin to the present inventign .a conductive resin

sheet can be %r%@?%‘éﬁ +or W?%R ‘?%%+£%s‘£s ot Qaépjbrbeht esq} P ICE 9 ction

i s prevent and ich has an excel] ent nduct i vity maintainin roperty

and exhi Bi £6°E04RT £ ELOnaRR LTRSS cheri e (B HHid | i AP 1L T el | n’a

mol di ng layer (B) containing 2 to 20% by weight of a conductive
fiiler, laminated together, the surface of the thermoplastic

10 resin layer (B) being provided with a conductive printing
layer (C),

a process for producing a conductive sheet comprising the
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 i1s suitable for packaging of electronic

parts, such as carrier tapes and trays.



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. 5 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
invention will be described in detail in the following. 5 As described
above, the conductive sheet according tpp the present inventionis 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, |amnated together, the surface of the thernoplastic 10

resin layer (B) bei NCHE oM pde Hpd AR e N F R axeinawng  conductivity
(a conductive printing layer (C)). A thernoplastic resin conponent (al)

which forms thee 4hesdmpl Astd e {651 PASSK lcfe(y)”ﬁlgb@d % npde par ticylarly

limted as long as it can be processed to | m by extrusion in 15
accordanggi W@ conventional nethod, and one having the necessary
properties may be selected. Specific exanples are comodity resins, such

as agstyrene ﬁ?s&@s? é)él e%k%\/é esﬁ}{b c(cg%%&l% Yﬁéeﬁ_f a(c%sdrrhlr?g to the

pol ycar bonat e, a pol yphenyl eneet her resin,

Pol yphenyl egest! {41end FBS): £ &9! NG, 2 c{kec%meai sstlyr(gerge resin, which is

excellen I N wor for formn rusion and in

formabil {f rf(lé 1?31{@3 hPéF'Sl J‘sbéﬁslal’ﬁ (R 9y “agstrge;ﬁquoefo fidg.. ARd air

pressure is pre exanple styrene resin

i ncl ude IgféPS B1Chon £21 #fn zge@oerfdﬁpcsw?eslgr&-c"cyétavrceo%edéc%%% resin, a
(meth)acrytic
filler, laminated together, the surface of the thermoplastic
10 resin layer (B) being provided with a printing layer having
conductivity (a conductive printing layer (C)).

A thermoplastic resin component (al) which forms the
thermoplastic resin base layer (A) is not particularly limited
as long as it can be processed to form a film by extrusion in

15 accordance with a conventional method, and one having the
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 method
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



ester-styrene copolymer (MS) resin, a high inpact polystyrene (H PS)

resin,

a (nmeth)acrylic ester-butadi ene-styrene 6 copolyner (MBS) resin,

and an acrylonitrile-butadiene-styrene copolynmer (ABS) resin, anpng which
the MBS resin or the ABS resin is particularly preferable in view of

rigidity and

i npact strength. Only one of the styrene resins or two or 5

nore m xed together nay be used, and a rubber which contains a styrene as
a consti tupBtymsUChMBS) arss ¥ eNenduiRdi &P B OCKi 1 SOPRE YABENOL st § Sene

hydr ogenat ed product, may be added. A conventional resin or rubber and

various adgbliMes (ABSH ASsen, | MREAGAM 1 cRN ROt fapl, apd:. @D ARergani ¢

filler) may be 10 further added to Such an extent that the necessary

properti@ési60i50§a9€1§ﬁ19£§§e?ré%éfﬁﬁﬁﬁiﬂﬁ'yie&fﬁﬁsf%%§§§aﬁe§$@ may be
p 1

recycled fromscrap. A therno

astic resin conponent

ther mopl agbherr e8kondayer d)y e Q’jf’it{?& .?sttt eﬁx%%zgysiw A Qfo oﬂ):g a

conductive filler is not particularly I1m long as 1t can

processegdot@ hokBuacbheMbY RXGTHST Qhed N 2FEOK %@er%ﬁ@ &&ﬁ'aemé opal

met hod, and can be sefected appropriately as necessary.
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lubricant, an antioxidant, and an inorganic filler) may be
furfher added to such an extent that the necessary properties
do not deteriorate. Alternatively, the styrene resin may be
recycled from scrap.

A thermoplastic resin component (bl) which forms the
thermoplastic resin layer (B) containing 2 to 20% by weight of
a conductive filler is not particularly limited as long as it
can be processed to form a film by extrusion in accordance
with a conventional method, and can be selected appropriately
as necessary. Specific examples are commodity resiné, such as
a styrene resin, an olefin resin, and a polyester resin, a
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), is
preferable.

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

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

ich forns the

c exanpl es

and
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HeY e, exanples of the styrene resin are resins such as a general purpose
_polystyrene (GPPS) resin, a (nmeth)acrylic 7 ester-styrene copolynmer (M)
resin, a high inpact polystyrene (HPS) resin, a (neth)acrylic

est er-but adi ene-styrene copolymer (MBS) resin, and an
acrylonitrile-butadi ene-styrene copol yrer (ABS) resin, however, the
styrene resinis not 51limted to them Anobng the above exanples, the MBS

resin oresthe. ﬁ@?a]ﬁé'é?obélfﬂé% QS AT LS B STLTANE drfpd W Jd Bidlid Y - and

i npact strengt ese st yr ene I‘ESI ns or

toget her (yysbe used. Ln fhen presentcl (VERtiiaod ikl i fle D ease of
% ﬁ LetTve lﬁn:er J(Q?brhé)

maki ng a conpoun cohtal Ing a co 'S preferablﬁ to
H ahi | t

by oxt r USTERLTTED; RESPT ELARY 248, DALl ol @Ll?%%% T Pepare a
d t | H.PS dth 15

mix the coﬁpfiﬁ‘%@ ”?ﬁé‘gﬁ?%%%ﬂ;%?wm e e R i el ¢ that

component Lbrs are EReRsandtRf e | %JV SRR 108 HBsd “Sangsran

b I d th

Dot e LR, abcrgREhoet e BUEL e 8 4 il st

"the same_r.esins [e.as ollows: (1) both (al) and (bl) are an H PS

f
resin, (??&bb?ﬂafglf ﬁﬁagf%r) are an MBS resin, and 25 (3) both (al) and
(bl') are an AES resin

nly one of these styrene resins or two or more mixed
together may be used. In the present invention, in view of
10 ease of making a compound containing a conductive filler (b2),
it is preferable to use an HIPS 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 preférable 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.



(2) and (3) are particularly preferable in view of rigidity and inpact

. strength.

8 Preferabl e exanpl es of the conbinations of "resins of the sane

kind" are as follows: (4)(al) is an MBS resin, and (bl)is a m xed resin of
an HHPS resin and an MBS resin, 5(5)(al) is an ABS resin, and (bl)is a
m xed resin of an HI PS resin and an ABSgresin, (6)(al) is an MBS resin,
(bl)is an HHPS resin, (7)(al) is an ABS resin, and (bl) is an H PS resi

and (8)(al) |$r@@eHbB$er@%hﬁplé@dofbﬁhé3c§ﬁbbﬁ§ti§ﬁbnoflaréglﬁbe$foéh§ase
of preparing a material conpound for a process of formng a film by

s agdad iRgwi @WeOh sSWBeNbRE: rigidity and inpact strength of a sheet
to be obtained, (4) and (5) are particularly preferable. In the present

extrusio

i nventio

thernnplastlc resin conponent (al

(bl), or
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(7) (al) is an ABS resin, and (bl) is an HIPS resin, and
(8) (al) is an HIPS resin, and (bl) is an MBS resin.

In view of ease of preparing a material compound for a
process of forming a film by extrusion and in view of superior
rigidity and impact strength of a sheet to be obtained, (4)
and (5) are particularly preferable.

In the present invention, a resin which improves affinity
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
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
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



conductive filler. Anbng these exanples, carbon black, which is suitable
_for processing when it is mxed with a plastic and 9 which inparts good
conductivity to the mxture, is preferable. The type of carbon black is
not particularly limted. Specific exanples of the carbon black are

acetyl ene bl ack, furnace black, KetjemsBl ack, and channel black, anong
which 5 acetylene black is preferable. Exanples of the netallic conductive

filler awdioneimpawbschoddcesrdiBt eviey s8CHh@Smidt(¥e| Si€0atefe ManTe SN02,
and conductive zinc oxide. The proportion of the conductive filler (b2)

used, tOThbetypéeéfméhﬂsbhcblgékniéab!@t_ﬁé@iti@ﬁléf‘whﬁirﬁﬁ@@@. of 2 to 20% by
10 weight. That is, if the conductive filler (b2) is less than 2% by

wei ght, thecetfectxehplaBro¥i fHet BErSONAYELEN LYe JBLAYBLNL NG pEPPerty is
not exhi bited, and the conductivity of a stretched portion cannot be

mai nt ai ngdrnEBet Bea8kNekebaBd, B1hEk! NengopdycheYepfitk erakbdd diSiapre than
20% by wei ght, 15 adhesion of the conductive printing |ayer is weakened,

then sthaceendusti ¥eabki AL ﬁgekaysﬁlégcmﬁ@% e it danrge by
friction, and as a result the conductive filler tends to be released due

to this tbhahtPivel BiPRELI GHEAbne WDRN,KAEROR BL&CKa ¥ &P bHasy aps excel | ent
conductivity, is used in an 20 anount of nore than 20% by wei ght, the

rel ease fgcay X ked,,qand i i fE0 cu .gantrol. An anount
of the coﬁguc%%be%%&#ﬂk?n%é %gr?gggglg%gqtlfgfelgg/ok%yg\%é?gﬁt IS

et o YobfELEF SR EcrLAcEr bR belaces o e, eV propest s e o0
thermoplastic resin layer (B), is in the range of 2 to 20% by

10 weight. That is, if the conductive 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. In 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
is 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



wei ght of a conductive filler according to the present invention is
_conposed of a resin conponent (b3) which contains 10 the above

t her mopl astic resin conponent (bl) and conductive filler (b2) as essential
constituents. In addition to the above thernoplastic resin conponent (bl)
and conductive filler (b2), a rubber whipch contains a 5 styrene as a
constituent, such as a styrene-butadi ene bl ock copolyner or its

hydr ogenatedapooducheri@plhst peefes ahi yomssiesht o(bhe 4881 Fog@mpengat (b3)
That is, although the use of the conductive filler (b2) results in

degradat ifaniet expgnakbekseMtiol &bestherdmpdastic resin layer (B), the
additional use of 10 the rubber which contains a styrene as a constituent

in the presenh hayeatbANtbefBEKaBbYe | FIE ANSS1 4 bei &xtensh bibitynofc t he
sheet. Anobng rubbers which contain a styrene as a constituent, a

hydrogenabed BhREJYEhdOEt ayst YI eNer byt afl] egler@w&i‘_&tﬁ’fé’:k YOBLcd Bns 12 .
preferable not only because it can inprove extensibility, but %ecause it

can psevent-bgat adegr adatt 0pukAL | heu o 0sess Qéyiéﬂéﬂﬁhgtﬁd%&?@tbﬂ@}?t anmount

of the rubber used which contains a styrene as- a constituent is no

particul ébFMlHﬂ@]‘:t sd. it@v‘ﬁyéfo?%lga@w%fo 20 | %é?eoé aﬁ'ﬂ@f? ?Lﬁ%ﬁ 2#&’349 by

wei ght of the resin conponent ) IS pré?erable n view o ect of

i mprovi ngeexhensthi hi EY¥mp8R@nfRiPsai ni riygi ditiy addj ti t he
r ubber whioch cont ai ns Ifrallpstyl;lenl(e ag aﬁg%ﬁstl%'ugnltychs hsg%let e to\(l)gga % ubber

content £BnbiiEc(psi fieoapONSH} LOSU1Ls 10 505303 Yo el 8L 285 FyY § higy mor e,
a conventional resin, a rubber other than
of the thermoplastic resin layer (B), the additional use of
10 the rubber which contains a styrene as a constituent in the
present invention remarkably improves the extensibility of the
sheet.
Among rubbers which contain a styrene as a constituent, a
hydrogenated product of a styrene-butadiene block copolymer is
15 preferable not only because it can improve extensibiiity, but
because it can prevent heat degradation in the process of
forming a sheet.
The amount of the rubber used which contains a styrene as
a constituent is not particularly limited. However, an amount
20 in the range of 5 to 20% by weight of the resin component (b3)
is preferable in view of the effect of improving extensibility
and maintaining rigidity. In addition, when the rubber which
contains a styrene as a constituent is used, the total rubber
content in the resin component (b3) is 10 to 30% by weight.
25 Furthermore, a conventional resin, a rubber other than

those described above, and various additives (such as a

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



t hose descri bed above, and various additives (such as a |lubricant, an
_antioxidant, and an inorganic filler) may be 11 further added to such an
extent that the necessary properties do not. deteriorate. This

thernopl astic resin layer (B) has the following properties: 5 (1) It
conpl ements the | oss of conductivity of1the conductive coating due to
stretching, and enhances the conductivity maintaining property, which

woul d befunsaétsdagé@r o byucwdy appdicatnon wfe theconductivg coatdng, to
the sane |evel as that of a carbon-m xed-in-type conduct’ive sheet. 10 (2)

It all owgergdtichitearob-4He, conductive filler content in the thernoplastic
resin layer (B), and exhibits good adhesion to the conductive coating.

Here, in ordefhig tH@f@aﬁlw@l@%@yﬁ Vi $&/r MR TR ik ﬁBbewetr}’%aS in (1)

| arger amounts of the conductive filler 15 are nore prefera owever,
i ncreasepkgpthe;@pount of the conductive filler tends to result in
meakenlng o? adhesion as in (2). Accordingly the present invention allows

the 5hergppl 8Ol LGmp Ehiint 8YEle (B)sd 0o hays %@f% SetatB-Pé/ PRSI €3

(1) and (2), which usually excl ude eac e anmount of

the CondUCt'V@oi%lﬁﬁﬁdﬁggg?'§kf$%b fﬁﬁ E?HH&héé?'{hé §ﬁ?§é§l&f&§!to

20% by wei ght or produci e resi n conponen using the

e oty paERt i foIPAPE Yy ) @@Pcﬁz ORI BE e It oD 1 D !

part!cularly imte resin comnpone
obtai ned by kQﬁf? Qgpifgatlon of the conductive coating, to the same

level as that of a carbon-mixed-in-type conductive sheet.

10 (2) It allows reduction of the conductive filler content in
the thermoplastic resin layer (B), and exhibits good
adhesion to the conductive coating.

Here, in order to improve the conductivity maintaining
property as 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



t hernopl astic resin conponent (bl) and the conductive filler (b2) using a
_Banbury m xer, a Ko-kneader, or a single- or 12 double-screw extruder. The
thernopl astic resin |layer (B) can be produced by preparing a conmpound of
the thernoplastic resin conmponent (bl) and the conductive filler (b2) and
then forming a filmusing the conpound2i ndependently or w th another
resin, 5 or the thernoplastic resin |ayer (B) can be produced by directly
form ng aotible+-Eceawt brtthée nopl st ithamsipl acsonmorerstin (Ualyerand®)t ken
conductive filler (b2) while kneading them In the case where the conpound
of the tbher pppHasttdcbyeprapaebnpoacadmpblnd anfl tie closchugdlamer fd |deerin b2)
are prepared, it 10 is preferable that a conpound containing the
conduct i vempbohkgt (b2) badptrpatefdustbgeani HES (€8} nandnchdmefodnhigng
conmpound be mxed with an MBS resin or an ABS resin. In general, the

surface resishi Vsi}gotha eempguchdvenadpehdenslpref anith Yad®ddhe © wisisiyal | er
in view of the antistatic 15 effect. However, according to the present

inveniopr ewenthbérmbpeasuitacesiasiayeyi {§) ofah hee thesdipiassy c resin
| ayer (3) is higher than 1010 0, the conductivity maintaining property of

the sheeyitecthe suihagg of rivicChrbhetREONENEthyELE98Ld NBedtn SRddrRshd S
superior to that of a sheet in which a conductive 20 coating is applied to

a base sheey whhchndoesnagttcostainlar ¢pRHUGKiVE khéd@ing ThigergoONnductive
sheet according to the present invention i1s a |lamnated sheet conprising a

t hermopl asti c1heshl base whaverthéd) combbGhRdhas beEeN-Weshspbeskid wadad |,
and a 25 thernoplastic resin layer (B) containing 2 to 20% by wei ght of

component (bl) and the conductive filler (b2) are prepared, it

10 is breferable that a compound containing the conductive filler
(b2) be prepared using an HIPS resin, and then the compound be
mixed with an MBS resin or an ABS resin.

In general, the surface resistivity of a condugtive sheet
is preferably 10° Q or smaller in view of the antistatic

15 effect. However, according to the present invention, even 1if
the surface resistivity of the thermoplastic resin layer (B)
is higher than 10° Q, the conductivity maintaining property of
the sheet to the surface of which the conductive coating is
applied is superior to that of a sheet in which a conductive

20 ccating is applied to a base sheet which does not contain a
conductive filler.

The conductive sheet accofding 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



a tonductive filler, lam nated together, the surface of the thernoplastic
_resin layer (B) being provided wth a conductive 13 printing |layer (O,
The conductive layer (C) can be prepared by applying a conductive coating
(c) to the surface of the thernoplastic resin layer (B). Here, the
conductive coating (c) is forned by adddng a 5 conductive filler and a

bi nder resin, and additionally a dispersant and an additive, if necessary,
to a di speistong bedeum(Cclhe Tmondiidues ifvd [lelydrs (@t paf tdec Wrasydapdd mi t ed
as long as it can inprove the conductivity maintaining property of the

sheet thbgugppaysyiesgeshiGeacté ofostihgt he) 100t bies NBPL astd Cof esha | ayer
(B). Specific exanples of the <conductive filler are carbon black and a

nmetal |i ctaeprfluptayeicfreében. 1Ap@Ag(Bhese exanpl es, carbon bl ack, which
inmparts good conductivity to the conductive coating (c), is preferable.

The type of caebep bh@0£ohaua@1v@aéé£@y$@rka)1§é'f@iﬁ@@-bﬁﬂ§&&£ﬁ§;@Xanples
of the carbon black are acetylene black, furnace black, Ketjen Bl ack, and

channel bbagkctat®@ngilvbichnacetyl gaerblasknorakethghiBlagk iy preferable.
Exanples of the netallic conductive filler are one in which a core

material g34pBragndi B8di 8nCLQAEEL Y& | Nj BNRLce 808 GONEYCE | ¥EsZL RS ¢ 0 OXi de.
The conductive filler content in the conductive coating (c) Is not

particul gehYuhi MiRd &hddaNgaSe 1N& Pri NI JdAnScu MY 16D 1hasi e geed
appearance and the necessary conductivity can be obtained. However, since

an i nsuffibghent conduet iNMSroid! efe 2808QNLENY 1 £ §SHALSth Dn BRg URSGbE SERCt ory
conductivity, and an
of the sheet through a synergistic action with the
10 thefmoplastic resin layer (B). Specific examples of the
conductive filler are carbon black and a metallic conductive
filler. Among these examples, carbon black, which imparts
goecd 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 Sn0O;, and conductive zinc
20 oxide.
The conductive filler content in the conductive coating
(c) 1s 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



excessi ve conductive filler content results in degradation in
_dispersibility, ability to forma film and the |like, the 14 conductive
filler content is preferably in the range of 10 to 70% by wei ght of the
conductive printing layer (C whichis dried and solidified. A preferable
surface conductivity of the conductive4printing layer (C) to which the
conductive 5 coating (c) is applied is 1010 O or smaller, and a nore

pr ef er abtensuef nce Tionductdotitant sislprQ@ararsinalierchd rade oF agerio
invention, even if a protective printing layer (D) as described later is

provi dedy 0t hiey sug fgioe gesitsd | sdridhddi dderifHifREq Mfert he)sheglcH S s
preferably 1010 Q or snmaller, and nore 10 pre ferably 107 O or smaller.

The bi nderis@sint Wo iui 5ied copsbirbiderbbok kleraesdushbveri¢ealipg (c) can
be sel ected appropriately in view of the adhesion to the thernoplastic

resin | ayre {(Baeddiddhetidkeing Spafdd | @ )examisPftHheRiddarivesin are a

pol yester resin, a 1S polyam de resin, an acrylic ester resin, and

pol yu et Bageing e&d )N, i ANgbyRId PUSs POl §BF Sspf1 i beseas @sh Ngordnl y one of
these resins or two or nore m xed together nay be used. The di spersant may

be addedpiéraepess iy @ | Qsdudt SPaNsan s Fughoas spastiekact antedype.
di spersant, which is 20 generally uséd for dispersing a conductive filler

or a pi gpeftentcarhReeB Ovarbn The HdisRarsantyday i 158 actrd (p)

appropriately in view of the types and the proportions of the coné&ctive

filler, fbechipen d@st hs P¥biheedl SRS S QB ddEs 3% 1L fonduct i ve
coating (c) may be any of a sol vent-base
surface of the sheet is preferably 10'° Q or smaller, and more
10 preferably 10’ 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




coating, a water-base coating, or an enul sion coating, however, a
_solvent-base coating is preferable in view of the 15 performance of
application to the surface of the thernoplastic resin layer (B). If the
sol vent-base coating is used, a preferable solvent is toluene, ethyl
acetate, butyl acetate, nethyl ethyl ketone (MEK), isopropanol, or the
like. 5 In the conductive sheet according to the present invention which

i s conpopedfotmbheet ber appl asht Cofi €8h NeasQr FA%ETo £ Ane Wi ApI IRl aSt i C
resin |layer (B) contain?gg 2 to 20% by wei ght of %he é%nductive fiﬁler,

and the eesducthyer PBjNtiMg diRY&olfeht B sEeseHched akoygehn %E’t ail, the
10 arrangenent of these |ayers has only to be such that the "thernoplastic

resin bageekaygp1éAboahent hest hsr aopl astiie, 1 eéé&aééﬂ‘,yﬁ‘q’ut)(}gla a(acféa)eca!t%m' nat ed

together, and the surface of the thernoplastic resinla i's 'provi ded

with them@@ﬁ?'}.‘céi:ﬂ?l_Péi:é‘ﬁé”@bélé@y,erié@roﬂénéf, Relalan gd hat t he

thernoplastic 15 resin layer (B) containing 2 to y wel ght of the

condugt ve i theenbechamaal 8 Oter. eachy sl ey oo (e, hargmolastic resin

base | ayer (A), and that e surface o her nopl astic resin | ayer (B)

be prOVigﬁdeﬂki@nt@ﬁicﬁofgu85ﬁé§%éﬁié%igﬁ%léﬁ@¥m é%as-fgx%égﬂﬂ15%§%ondUCtive
I of release o n

sheet is 20 excellent 1 n prevention carbon and i

e of TRCUEoRLLL TG SReEtob Yot bat e “Hed ot AN IRE o Ger i oo

side of t ctive sheet do noﬁpbecone

o o ectDE T o e NPl e P11 00 L v el Ol ot £ e
thernmopl 85t{i€ing layer (C), as described above in detail, the
| 10 arréngement 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



resjn base layer (A) and the thernoplastic resin |layer (B). However,- in
_view of the prevention of release of carbon, the 16 conductivity

Jmai ntai ning property, and the elimnation of side-specific properties, it
is preferable that the conductive printing |ayer (C) be provided on both
sides of the lam nated sheet, that islethe arrangenent of the |ayers be 5
(O/1(B)/(A/(B)/(C. Another arrangenent which consists of nore | ayers, for

exanpl e, cé&Yuét{Bity dfinfaiBnd dNpdrtyB) dnd @he diSinalrnsa iResYHl e. An

internedi ate | ayer may be provi ded between the thernoplastic resin base

layer (Apiasdspdei therpppbasiiss,r asd nd aeitdBolid thlt adercdruerhaece the
adhesion. The ratio of the thickness of the thernoplastic resin |ayer (B)

cont ai ni pgiRtifg 20%dy Vel o Wodie s yudinveiddd | die tihgithitekness of

the thernoplastic resin base layer (A) is not particularly |limted,

however, shéet 5 P&l ef @bl ene I tdiRfer(dhte JOtdle i ness of layer (B))/(the
total thickness of layer (A)) be in the range of 50/50..to 1/99, and it is

partiscul ag y(@ypjﬁyﬁﬁgﬁyidqyieW/of the strength of the sheet and the like
that the thickness of the thernoplastic resin layer (B) containing 2 to

20% by wei ghtp0f¢fde hetft ZMhifdH | &n P& dd Mg dANIE Qrs3 1 2S% of

the entire thickness of the sheet. In o' rder that the properties of each

v o e SOChet) ) Shee 0, ht opern L SR iy prgper s
si des of ; f herponduct | v, sheet, hav e 18 KA AR ddH TheSSermoplastic
resin base layer (A) and the thermoplastic resin layer (B) in
10 ordér 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 is
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. In 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



The absol ute thicknesses of the layers are not particularly [imted since
it can be determ ned appropriately 17 in accordance with the application
of the conductive sheet, however, it is preferable that the total

t hi ckness of the thernoplastic resin base layer(s) (A be 0.09 to 1.9 mm
the total thickness of the thernnplastc resin layer(s) (B) 5 containing 2
to 20% by wei ght of the conductive filler be 0.01 to 0.4 mm and the total

t hi ck t h A
and t he. EReraop Setre TEa Phf Rt (R e TR R D o
since sugh, 1 ckngsses %mg%igbéﬁa o, dé)rP&@éf%f&Eanog%f‘gché“Ch as 10

vacuum formng,  air pressare rmn Fess forn e anount of the
oref or abt £oPROB e0PLE Y8R iA e b8, Iban P LA W48 [‘%%?f’-t%e fotdiet i ve.
P L Go 8o {8 bagg A %rﬁ%ﬁa@@lé“ AhErTRALER cpgestn aver 15
ayers (LR ERERE Fof e E@H vr el Lher it e R B R v ol ) 1o
20°addi ngal sh et %‘%d”ﬁe%e Y SEah i PRI 1% e et Vi AT TS Ker i1
pr ot 6ot 1 %@e%%a&%‘ag‘@%gégﬂngﬁé’%&%&%ﬁ(ssépb?ﬁ%rﬁdat%?%'n e he

sches!on Lo, e, seniuet iup B0 s Laysr (£, e 3 e Speciit
resinm, athcknesses are suitable for processes for forming, such as
10 vacuum forming, air pressure forming, and press forming.

The amount of the conductive printing layer (C) 1is not
particularly limited, however, it is preferable in view of
conductivity and productivity that the conductive printing
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, if 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



acrylic ester resin, and pol yurethane resin, and various copolyners of
_these resins. In general, a resin which is the 18 sanme as the binder resin
in the conductive coating (c) or a resin of the sane kind or a m xture
containing such a resinis preferably used in view of adhesion. Various
addi tives may be added as necessary. 5%gln the present invention, it is
essential that the provision of the protective printing layer (D) shoul d

not degrade EBetﬁ@nQQEBEBQrQEQRGEﬁ'@ﬁe0&0&&@%%&@§e@6a&fW§nFéPﬂar.@nd nor e
specifically, it is preferable that the conditions be adjusted

appropriakgely §¢ thatshhe jyphage éeﬁi§ﬁﬁ¥étdoﬁ€§fﬁ?§% 20-H 040, é%fH is

smal l er. The process for producing such conductive Sheet is not

par ti cul QElyebLphteds HOWRVEE oy i L Cah e, B 0dueed ALCUlNG Jd e pe

producti On proces the present invention, that 1's, a process
produci n ondu et conprising the steps 15 of preparing a
Ianinategdgﬁge?glﬁgmﬁgsagg thernoplastic resin base layer (A) and a

t her mppl ast i o e%h@ E?-fé@én(;e‘ nGQRL LRI Ng, ?sté)sgé)r(EPé(l"\@ﬂlQPt

conducti ve f| er ar am na oget her and ap Ing a tong uctlve coating
t I
br boess. BER"ba sapr W%"#% %%eéﬁ rre%%h&bﬁéé%%%%zﬁofxm o

h | pd_th | '
e ol T B ol PP WA R (0

is forne y as orm n en 't
formed oaknfosheste gflggwgt'Ogaogréggg;'gﬁm 20at NeRe 1 0885: FORIUSL 1 Ve
adjusted appropriately so that the surface resistivity becomes

10 10 Q or smaller.

The process for producing such a conductive sheet is not
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



whi ch the thernoplastic resin conmponent (al) and 19 the resin conponent
(b3) which contains the thernoplastic resin conponent (bl) with 2 to 20% by
“wei ght of the conductive filler (b2) are co-extruded to produce the

| am nat ed sheet having the 5 thernoplastic resin base |ayer (A) conposed
of the thernoplastic resin conponent ggl) and the thernoplastic resin

| ayer (B) conposed of the resin conponent (b3), and then the conductive

coating (c) is appljed . the surface q@ t he ther l.astic resin |ayer (B)
in the | ani nated 1% (ghreéé lrigsc?omr T aft p"fhjelfcé}a nrgcpas]inr?cetq}%e | ami nat ed
sheet obtains_ high jnterlayer. strength, and _the productivjty can be
renmarkabl y i rr%rrl%{:/rg%?i%é%lp%c%( T SANDTE Y detq'trb& %roo &5 8% a process
in 15 which the ther | astic.resin conponen al) (and other conpoundi ng
conponent s ifw%%%%%s%éfgh%uﬁP??ﬁfﬁﬁﬁﬁrﬁgg;ﬁﬁnégé) (b3) (and ot her
conpoundi ng conponents_if necessar are . separ.at el | t - kneaded usi ng an
extruder, and® n%eﬁot%’évlé?%g %%-%&%%“Hﬁeeo“lfsi Japalt-%% gs‘?lec?tf g}arﬁld"q i99% of
the lam nated_20 sheet. As the | am natjon nmethod, a conventional nethod
such S as the FIETTOB Bkt et Ao aTRFS HEEYRA { iR diOTRASRH Tar e enpl oyed
to produce the | am nated, sheet, The IHP q?p of the T-die is preferably set
to the thi cknERSTBIP 1R HesTF o SHUBONGRT sidghtanA iferthempoglastic

tenmperature for formng the filmnmay vary dependi n
P resIn fgyék (B) composgg of)%he[%esing%omponent (b3), and

then the conductive coating (c) is applied to the surface
of the thermoplastic resin layer (B) in the laminated
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 cf the
T-die 1s 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 is



on"the type of the resin to be used. In the case of styrene resin, for
a tenperature of 190 to 230C is 20 preferable. The thickness of

_exanpl e,

the | am nated sheet obtained here is preferably 0.1 to 2.0 mm since such a

t hi ckness is suitable

f orm ng,

According to
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I n such c copt.jnuo, attern is preferable. tq avoi d
HS e aTa&%%? (g%t C|§)§I t }E%Jf er é; né:get? 2y nnef hleamlcnaastee Avmsehreee 'h éc ©
he

ed,to ce of the co

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. 1In 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

is applied nore preferably to

for the process for formng a film such as vacuum
5 air pressure formng, and pgess form ng, as described above.
the surface of the thus-obtained | am nated sheet, the conductive coating

(c) is appbigdapThe conductive coating (c)
both sides of the |am nated sheet than to one side, as descri bed above.

?é nyenihon arﬁ}r‘ieﬂe& *Bﬁxeceod“d&%él‘éﬁed H{é(zg:{ I,lrg?heayer

To

10

P I . g ; q .
printingg$%§%¢@%%§?c?%%§%9gf%%{f%gggéé}%%in&%Faﬁgig%B%l%gyc&ﬁ%&“ﬁeQFx?L;ée

'n variops patierns, 25 The:condustiyve saating { o)y, be applisd in an



appropriate anount wthin a range such that the conductive coating (c) can
_exhibit conductivity, and an anount of about 21 0.1 to 50 g/nR is
preferable in general. The protective coating (d) nay be applied in an
appropriate anmount within the range such that the conductivity is not
reduced, and an anmount of about 0.1 tg,20 g/nR is preferable in general. 5
The above described conductive sheet may be forned into a nolded product

O e PESEeDL SRUOLE O b o SOT Pl gL B0
ol d by TOS5E0am (L aRthn Fof S hpTT T3y fbl i By b Pt T b E ol
con act b g2 ok RO 3RS0 4 91 L PLESSH, 00 1) of Sml e
15(4) ! e 45100 LGl s (4f o SO0 Kty Lhe formng et nod
SO0 pHeLUL 80 02cka0L00. 0L oL oL NS PULS SUCh 58, Lt
desor Do Aedh b kDL ARCSARLPRLDS: IRUBNELey e Breseit,puentTon shoul

eval uated according. t
?ormgng meghog.

Specific examples of the forming method are
methods in which the sheet which is softened by heat is:
(1) molded by bringing it into close contact with a mold by
10 vacuum (vacuum forming),
(2) molded by bringing it into close contact with a mold by
compressed air (air pressure forming),
(3) molded using both vacuum and compressed air (air
pressure-vacuum forming), or
15 (4) molded using mating molds (press forming).
However, the forming method is not limited to the above.
The molded article according to the present invention is

useful as packaging of electronic parts such as a carrier tape

and a tray.

20
EXAMPLES
The present invention will be further described in detail
in the following, however, the present invention should not be
limited to these examples.
25 In the examples, properties were evaluated according to

the following methods.



the follow ng methods. 22 1. Surface Resistivity The surface resistivity
_was neasured in accordance with JIS K-6911 using Digital Utra-H gh

Resi stance Meter R8340 and Resistivity Chanber R12702, both nanufactured
by Advantest 5 Corporation, by applying a voltage of 10V for 1 minute with
a neasuring period of 1 mnute. The smppface resistivity of the sheet
before stretching was evaluated in accordance with the following criteria.

10 Eval vatiomrfadd exdsi dworviy face Resistivity (c): Surface resistivity not
greater than 107 Q 0: Surface resistivity greater than 107 0 but not

greater thanrdd1f;Orke J.%Hifﬁciﬁvft_‘i_ﬁiwﬁé Vid A5 Feaatie! Iy dH Qi 2.

Conductivity Maintaining Property e sheet was concurrently biaxially

stretchegrasingom (demi %ﬂgtﬂ axi @t d W S et Sih Rl Wddeof IHg™ 0 QIng
research use, the BI X-702S, nmanufactured by |wanoto Sei sakusho, at a 20

tank intgeoalt {EMPEr@ise OfRI20G , St ehGhintsnesd & Ad,adwddd nute, and

a stretched area nultiplication factor of 2.6, and the surface resistivity

of the shggloAll&n SLPLANNG MRS, YALUAL &8k Th\ACOr dane 4 N, 1d1E o

following criteria 25 Evaluation Criteria for Conductivity Mintaining
Propert ymégéﬁrﬁ'&{ Face; S8sd £ iy, SRl Irele Shatal8 (@43 £1iQ cJULFate
resistivity smallier than 1010 O but not smaller

sheet before stretching was evaluated in accordance with the

following criteria.

10 Evaluation Criteria for Surface Resistivity

©: Surface resistivity not greater than 107 @

O: Surface resistivity greater than 10’ Q but not greater
than 10%° Q
X : Surface resistivity greater than 101% @
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



than 108 S2 X Surface resistivity not greater than 1010 ¢ 5 3. Prevention
_of Rel ease of Carbon The sheet was rubbed for 200 tines using a rubbing
tester - manufactured by Tai hei R ka Kogyo, with which felt was used as a
rubbing material. Tests were conducted under various |oads. The. weight of
the lightest |oad under whi ch apparent 2gdhesi on 10 of carbon to the felt
was observed after rubbing was evaluated in accordance with the follow ng

t t of niRele c
E(r);de(r):c 2 5@"359??"8@ %g&@gwl{g f(rl?é?i’@f tL}g%a % h BE‘E QBtC@ﬁQ%er( ):

Arrangenent The_ |l ayes arrangenent in the base sheet was V|emed using 20 a
reflected-ligﬁg PI%E i"hation mcroscope. 5. Melt Flow Rate (MFR) The nelt
flowrate was nmeasured in accordance with JIS K- 7210 at 200 C under a | oad
of 5 kgf. %5 Resfasecusedirhivheyfodt ook eyt &xanpiesl GldQConparative 24
Exanples are as follows: Resins Used as Thernoplastic Resin Conponents (al)
and (bl) 5 i) "CLEAPACT T1300", nmanufactured by Dai ni ppon Ink and

Chem cals, Inc., was used as the MBS resin. This is hereinafter referred
to as5"reasi prdvéntibh) oA RESEAsé MIF =c240000, rubber content = 8% by

wei ght, MFR
The sheet was rubbed for 200 times using a rubbing tester
manufactured by Taihei Rika Kogyo, with which felt was used as
a rubbing material. Tests were conducted under various loads.
The weight of the lightest load under which apparent adhesion

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



10° = 3) was used as the H PS (high inpact polystyrene) This is hereinafter
referred to as "resin J-2". iii) A comercially avail able product was used
as the hydrogenated styrene-butadi ene bl ock copolyner (ratio of 15
styrene/ but adi ene = 29/71 based on weight). This is hereinafter referred
to as "resin J-3". <Preparation of Resin Conponent (b3) Containing
Conductive Filler> 20 The resin conponent (3) containing the conductive

filler wpasmprepaied by tderddl ow ng method. Reference Exanple 1
(Preparation of Conpound Containing Conductive Filler) 25 A m xture of

H PS resin J-2, hydrogenated styrene- butadi ene bl ock copol yner J-3, and
carbon black in the ratio of 60/15/25 based on wei ght was kneaded using a

Banbury pixgfs Weed ald med hedd 1ze0 o padues mp rHIUCT (M8 ther npaljasti c

resin conposition. This is hereinafter referred to as "conductive
conposition B-1". 5 Reference Exanple 2 The resins in the mxing ratio as
shown in Table 1 were dry-blended, and m xtures containing 5% 10% and

15% by  yei ghicgia &F DO YRT € RIERARG rHILSR, Bt @k Nelei naf ter
referredwteo as "mxture K-1",’ "m'xtureuPE-Z",%E";/anc?)EL 1(5)‘?)"%r$|ﬁxture K- 3",

respect i wglys oAbl erdle Thepmpl Ald & 4 @8l veMAH. (B3 scqataining

conducti ve er
hereinafter referred to as "resin J-1".

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,



Uni t K- 1K- 2K- 3 Conductive M xi ngwt %204060 tiresin B-1 ra Resin J-1wt %806040
~0 Carbon contentw %1015 <Preparation 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
consi sting of 15% by wei ght of carbon pyack, 15% by wei ght of pol yester
resin, 34% by wei ght of toluene, 34% by weight of ethyl acetate, and 2% by
vei ght ofndi sOe1SetedOr YaSr SGEEk a5 ddHRIGANAHE t Verikhaltd 10 2@ S38f er ence
Exanple 4 A coating consisting of 15% by wei ght of acrylic resin, 35% by
vei ght ot oh9bseNeon 10%MHs Wl Gltraha8tlY a%etale tands 3aduRY YRl ght of
MEK was used as the protective coating. Exanples 1 to 4 and Conparative
Exanpl escdmb Qs Pr 1 & | §51 havi ng the resin conponents and the |ayer
arrangenments as shown in Tables 2 to 4 were fornmed by a co- 10 extrusion
met hod using a sheet production device having extruders of 50 mmand 65 mm
in dianmeters, a feed block, a T-

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 |CORAuCtive | .. 20 40 60
ratio resin B-1
Resin J-1 wt$ 80 60 40
Carbon content wt3 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 ccating consisting of 15% by weight of carbon black,

15

o\

by weight of polyester resin, 34% by weight of toluene,
34% by weight of ethyl acetate, and 2% by weight of dispersant

20 was used as the conductive coating.



die, and a take-off equipnent. The extruder of 50 mmin dianeter was used
_for the thernoplastic resin layer (B) containing carbon black, and the
extruder of 65 mmin dianmeter 15 was used for the thernoplastic resin |ayer
(A). The tenperatures at the end of the extruders of 50 mmand 65 mMm were
set at 225C and 210C, respectively. Thggextruded m xtures were |am nated
inside the feed bl ock at 220C, and a sheet with the thickness of 0.3 mMm
having two types of |ayers 20 and three layers in total was fornmed through
the T-die with the lip gap of 0.5 mm The thus-obtained | am nated sheet
was conpesete®ie | BYSKS1d Ny @ thickness ratio of 5/90/5. In addition

singl e-layered sheets were prepared in a simlar manner except for using

the extruder Bfc&5t MYy okl adel ey 20 BONY WEIRGHONMGI MA GO NG Was

applied to the base sheet obtained using a gravure printing machine in a

menner sysh 2y wé hate the epphdcat i o anpunti gyl gk he R 10/ hased oy dry

wei ght. The protective coating was applied to the thus-obtained sheet, to

the surfgce 10 whigh: the LONAUS | e 0 il YRS APRId &thatUsid @ gravure

printing machine in a manner such that the application anmount” would be 1
g/ 2 based on dry weight. The thus-obtained conductive sheet was eval uat ed
in accordance with the methods descri bed above. The results are 10 shown

in Tabl egygnpBes 804 4 TAPh & dmparative 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 extfusion 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



Exampl e Unit 1234 Layer arrangenent-2 types2 types2 types2 types in base
~sheet3 layers3 |l ayers3 | ayers3 | ayers Carbon-contai ni ng_K- 1K- 2K- 3K-2 | ayer
(B) Therrnoplastic resin_J-1J-1J-1J-1 layer (A) Carbon contentw %%101510
(layer (B)) Application of Bot hBot hBot hBot h conducti ve

coat i ng-si dessi dessi dessi des Applicatipn of - Not usedNot usedNot usedBoth
protective coatingsides Surface resistivity @00@ (before stretching)

Conduct i vhay tmé négbDiage DOOAXIuPd apalty B ey et 0maelkOROQmel ease of
carbon Overall evaluation-0000 28 Table 3 Conparative Exanple Unitl2 Layer
arrangemegig}ltl ayerl | ayer
The protective coating was applied to the thus-obtained
sheet, to the surface of which the conductive coating was
5 applied, using a gravure printing machine in a manner such
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 _ K=1 K—2 K=3 K—D
layer (B)
Thermoplastic resin _ -1 J-1 -1 I-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 QOth
protective coating sides
Surface resistivity _ ,
(before stretching) © © © ©
Conductivity
maintaining - O © © ©
property
Prevention of _ 0O O O ©
release of carbon
Overall evaluation - O O O ©




i n" base sheet Carbon contentw %90 Base sheet
_of Bot hBot h conducti ve coatingsi dessi des Application of Both protective
coat i ngNot usedsi des Surface resistivity@ (before stretching) Conductivity
r O0@el ease of carbon Overall

eval uati on- XX Tabl e 4 Conparative Exanpge Unit345 Layer arrangenent-2

mai nt ai ni ng- XX property Prevention of

resin-J-1J-1 Application

types2 types2 types in base sheet3 |layers3 |ayers3 |ayers

Car bon- cont ai ni ng- K-3B-1B-1 | ayer (Bysgheryoplastic resin-J-1J-1J-1 |ayer

(A) Carbon contentw %452525 (|l ayer (B))

Comparative

Example

1

2

Layer arrangement
in base sheet

1 layer

1l layer

Carbon content

0

0

Base sheet resin

J-1

J-1

Application of
conductive coating

Both
sides

Both
sides

Application of
protective coating

Not

used

Both
sides

Surface resistivity
(before stretching)

©

©

Conductivity
maintaining
property

X

X

Prevention of
release of carbon

Overall evaluation

X

Table 4

Unit

Comparative Example

3

4

5

Layer arrangement
in base sheet

2 types
3 layers

2 types
3 layers

2 types
3 layers

Carbon-containing
layer (B)

K-3

B-1

B-1

Thermoplastic resin
layer (A)

J-1

J-1

J-1

Carbon content
(layer (B))

15

25

25

Application of
conductive coating

Not used

Not used

Both
sides

Application of
protective coating

Not used

Not used

Not used

Surface resistivity
(before stretching)

©

©

©

Conductivity
maintaining
property

X

O

©

Prevention of
release of carbon

Overall evaluation




Application of Both conductive coatingNot usedNot usedsides Application of
_protective coating-Not usedNot usedNot used Surface resistivity_ (before
stretching) Conductivity maintaini ng- X0Qo property Prevention of rel ease of
carbon_ XXX Overall evaluation-XXX 29 CLAIMS 1. A conductive sheet which is
a |lam nated sheet conprising a thernoplbastic resin base |layer (A and a
thernopl astic resin 5 layer (B) containing 2 to 20% by wei ght of a
conductive filler, |am nated togethecpLathig surface of the thernoplastic
resin layer (B) being provided with a conductive printing layer (. 10 2
A conductive sheet according to Claim1l, wherein the thernoplastic resin

| ayer (B) is |lam nated over each side of the thernoplastic resin base

llayer (AL.in hheohaftpaiedsgheet wh3cnAl §00dULhH] Y ShesleSECOEHbPYs L9y O ai m
1 or 2, wherein the 15 anount of the conductive printing layer (C ) is 0.1

to 50 g/ aRtnhbamegd198ct BerdsYnWehebt 1ader A(KPNENG L VELSHREL1 2SCPE AL NG £ O
Claim3, wherein the conductive printing layer (C) has a surface
resi sgivihyef (83018ontaining 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).

10 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
15 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%°

20 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

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

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



20°Q or smaller. 5. A conductive sheet according to aim3, wherein a
.pnoiective printing layer (D) is further provided on the conductive
printing layer (C), the protective printing layer 25 (D) having a surface
resistivity of 1010 Q or smaller. 6. A conductive sheet according to Claim
1 or 2, wherein the 30 thernoplastic ggsin base layer (A) is formed froma
t hernopl astic resin conponent (al) which is a styrene resin. 7. A

conduct i ¥Re SHESL a ACLOT £k 0h 119a £& a6 Yy OFA 2, | MRS RN & S t hernopl asti ¢
resin layer (B) is formed froma thernoplastic resin conponent (bl) which
IS a styteaeméerd st i 8. rds M 0CaHSod &t PIPOUGHIGH JCONduGly v Sheali
conprising the steps of: 10 preparing a | am nated sheet” in which a

t hernmopl astic resin base |layer (A) and a thernoplastic resin |ayer (B)
containing 2 to 20% by wei ght of a conductive filler are |am nated
together7and ARRYA Gk A& UHEL | KEEORNG d D1 dith &L T TRRALASH GnolS
resin layer (B). 9. A process for producing a conductive ‘'sheet according to
Claims8, i in.t - prepayr | am _nat et

t her n@npl %\%lﬁ@éie%sslﬂnﬁco%o%%a%%ﬁ ) {@ngléani%ertsr%ﬁd 2@8 gg?rap(;etg‘een'?‘kbaﬁs t\?‘\,Incl ch

cont ai ns &E};&! i C Sih Lopmponent i to 20% by weight of a
conducti f/%s%rfnﬁ er (b2 t a(rttgaf) cvs(}]-lext r u%gag sttc}ﬁ%}%)ed#cee;]trﬁe | am nat ed sheet
having the thernoplastic resin base |ayer (A) conposed of the

t hernopl astic resin conponent (al) and the thernoplastic 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



25 | ayer (B) conmposed of the resin conmponent (b3). 10. A process for

. prroduci ng a conductive sheet according to 31 Cdaim9, wherein the

t her nopl astic resin conponent (al) and the resin conponent (b3) are
co-extruded to forma |layered structure of (b3)/(al)/(b3). 5 11. A process
for producing a conductive sheet according to Caim$8, 9, or 10, wherein
the thernoplastic resin conponent (al) is a styrene resin. 12. A process

for prodataimg @, comevetn vehs hees rivesDEsh 1§ s inGdAgdmed: &1)0MankD,
wherein the thernoplastic resin conponent (bl) is a styrene resin. 13. A

process the peotiucifigosn€ondustj versheste actiidh N th A r or 10,
wherein the anmount of the conductive 15 coating (c) applied to the

t her nopl astuetiesi &f | ay®y/ (B)) f 803P. 1 to 50 g/ m 2 based on the dry weight.
14. A process for producing a conductive sheet according to Caim 13,
further conprising the step of applying a protective 20 coating (d) to the
surface of the conductive coating (c). 15. A nolded article obtained by

heat -570! ding B SEELIES | ¥6r SHESdudSng ef 1 dSthidt BAe Hedd Ad® ity %o
Claim 8, 9, or 10, wherein the thermoplastic resin component

(al) 1is a styrene resin.

12. A process for producing a conductive sheet according to
10 Claim 8, 9, or 10, wherein the thermoplastic resin component

(bl) is a styrene resin.

13. A process for producing a conductive sheet according to
Claim 8, 9, or 10, wherein the amount of the conductive
15 coating (c) applied to the thermoplastic resin layer (B) is

0.1 to 50 g/m® based on the dry weight.

14. A process for producing a conductive sheet according to
Claim 13, further comprising the step of applying a protective

20 coating (d) to the surface of the conductive coating (c).

15. A molded article obtained by heat;molding a conductive

sheet as recited in one of Claims 1 to 7.



