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HI GHLY Al\rl'l STATI C LAM NATE TECNI CAL FI ELD OF
THE | NVENTI ON The present invention relates to a highly
antistatic lamnate superior in 5 antistatic property under |ow humdity,
wat er resistance and warm wat er resi stance, which has transparency and
resistance to blocking. Mre particularly, the present invention
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increasingly ey are housed a pocket (concave) of a carrier
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chl ori de) 15 poI yet hyl ene temmxtmhmt@mmmryl onitrile to be used
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made from a plastic mold, and sealed with a cover film to give a package to be
20 supplied or transferred. When in use, the cover film is peeled off to take out the
content, which is then mounted, on a substrate and the like.

_ During the supply and transfer of a package, static electricity tends to
occur on the carrier tape, resulting in electrification, and electrification tends to
occur in the carrier tape during peeling off of the cover film. The electrification of

25 the carrier tape makes ensured mounting of electronic parts difficult and causes
problems such as static breakage and the like.
To solve these problems, conductivity or antistatic property is imparted to
a thermoplastic resin sheet such as polystyrene, polypropylene, poly{vinyl chloride},
polyethylene terephthalate and polyacrylonitrile to be used as a starting material of
30 acarrier tape, by kneading in or coating carbon black and surfactant.
To obtain a carrier tape having sufficient conductivity from a thermoplastic
resin sheet containing carbon black kneaded therein, however, carbon black
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2 ¢ Should be added in a proportion of about 10-30 wt% As a result, a

mol ded carrier tape may have less tensile strength, breakage strength,
el-ongati on and the like. In addition, the tape have poor transparency,
whi ch nmakes confirmation of el ectregnic parts housed in the concave of

a carrier tape difficult, thereby nmaking 5 positioning using an opti cal
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any envi ronnent . . . L. UMVARY OF THE
| NVENTI ON 30 humidity,shass isieidng stablaantigaicPePpchy. t he present invention
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conpri sing a sodtstialstis growing imr peotnt years, | When the above-mentioned antistatic
container containing a surfactant is washed with water for repeated use, the
20 surfactant elutes out, which pi'events recycled use thereof,

While silicon is applied to the surface of a thermoplastic resin sheet, such
as a polyester sheet, to prevent blocking, silicon can degrade printability and heat
sealing property.

The present invention resolves the defects of the prior art techniques, and

25 provides & highly antistatic laminate having superior transparency, resistance to
blocking and antistatic property under low humidity, after immersion in water and
after forming, which certainly prevents occurrence of static electricity in any

environment.
SUMMARY OF THE INVENTION
30 Such object can be achieved by the present invention set forth in the
following.

Accordingly, the present invention provides the following.
(1) A highly antistatic laminate comprising a substrate and a conductive layer



3 , | am nated on at | east one side of the substrate, said conductive

| ayer' conprising a conductive polyner and havi ng been cured. (2)
The highly antistatic |lam nate of (1) above, wherein the conductive |ayer
further conprises a thernoplastic pﬁlyner. 5 (3) The highly antistatic
| am nate of (1) or (2) above, wherein the conductive |ayer is cured by
crosslinking reaction with a crosslinking agent. (4) The highly

onducy | ve. polBiiedim bf kaSt o siaf BEfHE. iR SRtV oy iflpe =
hi ghly anti st %Bh&é%W%d fhvinb Been cher ei n the conductive pol yner is

.10 polyaniline or a derivative thereof. (6) The highly antistatic

| ami nate of (13) Thedighlywinsistatic laméinate afiild abexe, P the eonductive laysniugthesi d
gr oup- cont ai ni_ng  pol L LN . Lvative thereof (7) The highly
antistatic | aﬁ?ﬁ?ﬁ'@%g%‘%‘m v&i’%&%i n the conductive pol yner

conprises & )Kheyhighly sintistitiedarainane b1y en@s abdvepivhersin thecoraiuctive layer is
pol yneri zabl e 15 _ conponent.. %S%l The highly antistatic | am nate of (1)
above, wher ei GUFGHDYE & reagtio mam%ﬁﬁjﬁﬁqgsaggngm noani sol esul f oni c
acid as a pol | A3 : Fo";léh Herglh! 'ﬁn@' ;0gt e
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a hydr ophi | i ¢ cgndugtiveZ®lyrdosolible ih iwgitéryoraan organid solveatd nat e of (2) above,
wherein the ther l.astiC l.yner. . ' copql yperized polyester .

obt o ned by cATAHER St Bimnatea [ aBofe MR e bl i Rmen s

group in aEr ¢RBAahilie dfa Gerbvalive Bdrgefdf the entire dicarboxylic acid
conponent and/or_a diol having a hydrophilic group in_a proportion of

0.5-15 mif)dEhsrhighly anistatic laminate o pid abaye, whereinthe copduetivgpolymer is
antistatic | amg Yﬁﬂﬁ@@ Wen -g@cg;e ' ol ymer S
a graft pol yesr‘z'}lg?ﬁlgt?t%fg%égp_@%gra t (% yrrer%]gra%iagﬂ 0 Z‘ﬁé‘feﬁw m%nomer
having a (Tiykhredpighlyi antigtaticgatinatelof €4 above, whereifiltBg cohdudtivgipolymer
antistatic |aninate of above,. rei.n fhe crosslinki. agent is

east one. menbBRESErS o el oG shRebHeBE Rl e A Almedrile,
epoxy 30 ppneetpdnent.nmul tifunctional isocyanate conpound, a

mul ti functional oxazoline rpound, .a_nul tifunctional vinpyl conpound,
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(9) The highly antistatic laminate of (2) above, wherein the thermoplastic polymer
is a polyester having a hydrophilic group.
20 (10) The highly antistatic laminate of (2) above, wherein the thermoplastic polymer
is a copolymerized polyester obtained by copolymerizing a dicarboxylic acid having
a hydrophilic group in a proportion of 0.5-15 mol% of the entire dicarboxylic acid
component and/or a diol having a hydrophilic group in a proportion of 0.5-15

mol% of the entire diol component.

25 (11) The highly antistatic laminate of (2) above, wherein the thermoplastic polymer
is a graft polyester obtained by graft polymerization of a vinyl monomer having a
hydrophilic group to polyester.

(12} The highly antistatic laminate of (3) above, wherein the crosslinking agent is at
least one member selected from the group consisting of a multifunctional epoxy

30 compound, a multifunctional isocyanate compound, a multifunctional oxazoline
compound, a multifunctional vinyl compound, a multifunctional acrylic
compound, a multifunctional carboxylic acid compound, a multifunctional amine
compound, a multifunctional hydroxy compound and a multifunctional mercapto



4 . conpound. (13) The highly antistatic lamnate of (1) or (2)

above, wherein the conductive |ayer Is cured by self-crosslinking of a
cenductive polynmer and/or a thernoplastic polymer. 5 (14) The highly
antistatic |lamnate of (1) above, wherei,n the conductive |ayer further
conprises a surfactant. (15) The highly antistatic |am nate of (1)
above, wherein the substrate is a filmor sheet made from an organic
resin, and the hi antistatic | am nate has a haze of not nore than
5.0. 10 (16)© HE%H hly antistatic |am nate of (1) above, wherein the

substrate i s 313)1H® Kighly antistAiREbmTRAR of (0B 2) HHoRE, Iwﬁheréiﬁ' tﬁefceﬂdga% &

group conS|st|ng of pol yester olycarbonate pol yol efin an
pol yur et hane. is cured(me{fmsﬁmlqnae&a eqngduyctive @ﬁbfm@-ﬂddnpat@mg)}ﬂamm rate
and a conductl%%é}ye | am nat ed on at | east one side of the

substrate, sai d conductive |ayer having a surface resistance

(RS[err]) & Zﬁ)drl're]lﬁglﬂyeirﬁhtam mnmaﬂewﬁ(mawvé,s%@émrtné cofd€ctiveagyetO[ err]
[err] /[err], ,and a ratio (RS /RS[err]) of surface resi stance
(RS[err]) at é@’iéie?@rﬁw%"é% t.1 5% after immersing the highly

t1stat I
ot mor et han 1), T BBl s %%‘*&E?Eﬁ%ﬁ* Fiabbre e HEbse oL Higlord
wherein the c@hdmd@ﬁbaym ogamameshnandahemgtﬂyamstm lmihAteas a hjzeod!
surface I‘ESIS'[%E F@! t%'rd) at 25[err]C, relative humdity 15% after

stretchi ng th tstatic lamnate by 150% to RS[err] of not nore
than 10. eg%e}bgﬂbmmswmmxﬁﬁ@ch iof (1) aBbved hePdin (thd suBstratt 8 aHHOER:

wherein the conductive | ayer. conprises a conductive pol ymer and have

been cured. 2% e?tzuyd%ﬁemmatémalf%kcmdefe@m £ Erqun eansisgimgef polyestior.ai ned by
form ng the hi HJCXr h}ﬂﬁéﬁi f (1), (17) or (18) above.
(21) The contg6 er mpaZ above, V\#ag% |s£?aé)tray (22) A carrier tape
for el ectroni ¢1'Z)a&hlglﬂwdnusmmcslamunatermhmysmgarmbgu‘atmfd gboéryductive layer
antistatic la bov 30 (23) Atray for
el ectronic pa ﬁlgma&?#@?\gaea(?{)?%% ﬁ‘gﬁogé’e)f%‘}aq‘ﬁhge’a highly antistatic
| ani nate cmmpri si ngsdd suhahétdiedapitthavi Qﬂﬂ&cté/x%siswﬁfe (R&{J'a25e] reRHed
| east one side of the substrate A |ch tray nprises a concave and a
fl ange on t he hyidity 15% of not more than 104 Q/0, andaratlo (RS, /RS,) of surface

resistance (RS,) at 25°C, relative humidity 15% after immersing the highly

antistatic laminate in pure water at 40°C for one hour, to RS, of not more than 10.

(18) The highly antistatic laminate of (17} above, wherein the conductive layer

20 further has a ratio (RS,/RSy) of surface resistance (RS,) at 25°C, relative humidity

15% after stretching the highly antistatic laminate by 150%, to RS, of not more
than 10.

(19) The highly antistatic laminate of (17) or (18) above, wherein the conductive
layer comprises a conductive polymer and have been cured.

25 (20) A container for electronic parts, which is obtained by forming the highly
antistatic laminate of (1), (17) or (18) above.
(21) The container of (20) above, which is a tray.
(22) A carrier tape for electronic parts, which is obtained by forming the highly
antistatic laminate of (1), (17} or (18) above.

30 (23) A tray for electronic parts, which is obtained by forming a highly antistatic
laminate comprising a substrate and a conductive layer laminated on at least one

side of the substrate, which tray comprises a concave and a flange on the outer
periphery thereof,



periphery thereof, 5
wherein a surface resistance (RS[err]) at 25[err]C, relative humdity 15%

of the conductive layer of the flange is not nore than
10[err]/[err],aratio (RS[err]/RS[err]) gof surface resistance (RS[err])
at 25[err]C, relative humdity 15% of t'he conductive | ayer of t he

flange after inmmersing the tray in pure water at 40[err]C for one hour, to

RS3 is not 5 nore than.1 [ er, RSl err af...s C

resi stance (RS9 err]‘)’HgFmZ%F g?ecrespgqré ,(&gﬁfﬁﬁl’%% ]y'%"f@g“%;i%{’/a@eﬂle
conducti ve | ayghdwdtive 8e onar/BarpR s A6t Mot HHINNEFSQ /[, 2 RAI(RSPARSH 6Y O
‘0.5 to 0.7-fold of the thickness of the flange, to S3 is not nore

t han 100. surfacg resistanaedRSi) @t 257G delasive Bupudity 157 ofithe spaductvedayerhi ch
) ovel Ptnd Bl iiet BimbRin® bWty 1B Wb Car 478 181 Gnondr o REI Dnc?”

(18) above. LToni c par

obt ai ned by fmoa‘bm]@mldjagdlayram (RS@ARSa‘ﬁOEBSurfadea‘amsahee (R$g))at 251y relative
substrate and,a ¢ 35 |ve Ia&& Iam nat e? c?me side of the

substrat e, vvhh&lﬁ‘“ &ofithe o °n§ﬁﬁ%53‘€§g@6}“ Shouse
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flange 15 on the outer periphery thereof rei'n a sur ace
resi stance (R8panl00) at 25[err]C, rel ative hum dity 15%of the

(RS{ or ] 1 ] o] 0 ie or 188G BallSbe R Pobc B8 WED q obeafihy Bl e
r(almrgﬁls:/ﬁghltuk?e carrlélg?éttgg?)le i n urem%%?tmfgwe E):]eol;lleaﬂgeraf:ngO
RS6 i s not noke) AyERTIentaPs for &l qﬁaq%pm[‘@mv&%@]mﬂ bypforming,a

resi stance ( %ﬁ&&#& 1dthin®d &b B&mgasutfsﬁla?é éﬂ&a%ﬁhﬁéﬁ% 185501 2nid 16d on at

conductive | ayer of the concav, havi ng a thickness correspondi ng to
0.5 to 0. 7-f olahsbéne side ofitheksudstratd, witiech fcamegéam TR séssplumal coneaves to

(25) . wni cn i boB RGP T SRR AR O R R Bl Rl ARy

(1), (17) 1 o©hdhe oltereriphery thewof,A buffering package material conprising
a container and a pajr of stretch filns far ca{ayl ng an artlcle to be

packaged t her ebet weRREredhR GUERPRTCSHIARIEHRSHAS 2wC-areiative hyamditys il Sepgldbieng
ends fixed incbRguQRBIRED %fthé"ﬁﬁ'fcg@ 1§‘n§fﬂ‘frﬁr§€t{£f f(b“le/EF aaBo (RS, R,Ss) ofa

menbers sel ected fromthe group consisting the hi antlst

| ami nat es of 3orfageifesistarice (RBd 9@2550,&1‘9@?@8 hu1md1ty 28% Gf cgmém@lmm af s
obtained by ug 0. duS Al GRbYerSRE e Bhirfer tH0 Rdhfre Watbrdt 46°¢Br one hour, to

20 RS, is not more than 10, and a ratio (RS3/RS,) of a surface resistance (RS} at 25°C,
relative humidity 15% of the conductive layer of the concave having a thickness
corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RS, is not more
than 100.

(26) The carrier tape for electronic parts of the above (25), which is obtained by

25 forming the highly antistatic laminate of (1), (17) or (18) above.

{(27) A buffering package material comprising a container and a pair of stretch films
for carrying an article to be packaged therebetween, said stretch films having a
pair of opposing ends fixed in the container, wherein said stretch films are the
members selected from the group consisting of the highly antistatic laminates of

30 (1), (17) and (18) above.

(28) An IC card which is obtained by using the highly antistatic laminate of (1), (17)
or (18) above as a substrate for the card.
BRIEF DESCRIPTION OF THE DRAWINGS
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or (18) above as a substrate for the card.
BRI EF DESCRI PTI ON OF THE DRAW NGS

67 Fig. 1 shows one enbodi ment of the buffering package

mat eri al of the present invention, wherein 1 is a container, 2 are
highly antistatic lamnates, 3 is gn article to be packaged, 4 is a
lid and 5 is a frane. DETAI LED DESCRI PTI ON OF . THE

fol I owi ng. Fig" 1 RB5HS ghe SAFRaRkarinf RRRE baphel Tlepel i he

i nvention COMYyres®s ivention, ﬁrﬁbﬁﬁﬁ atlsea@aﬂtaﬁnaog% hASatHE Bthiakad 3q8 at
| east one side of the substrate. he kind of substrate is

not parti cul aranarticleitodg naskaged, ﬂr1§§é1dtand5lsam ion, inorganic substrate

and/ or organic substrate can dllﬁi% BE@W !P%ML“FW I norgani c
substrate include substrates na romnetallic matert a such as
steel, alunjnum st Thelpesenainvehtion s dsplainedirgdetatl ip che/ followirgd eri al s

obt ai ned by hy i,s of, aIkIaIe of ilica, alumnum titanium and
the like, and the |?ﬁe5’¥§ﬂ f@e@r@m t inuenbon CaMPrise Aude a

ly-1 .
mono or pol y- s%b@&a&‘ﬁ}ﬁié%ﬁdmlaer%ﬁm bﬂ%'t%@fox{?éo o_fhwagoénﬁag

t hernopl astic resin materials such yes
6, 6-nyl on and the IM‘ebf:thp(bm}(bbﬁﬁumu(a&c@not;parw.ﬂaﬂylhnntedmthepresent

i ori oy - 8%stBE PRk SRR abnt bkl AThet o8 Benia ieboies

made from g0 of thé hergmEebtbsteate dadlideBlissthabs Bidietfiin mdtallic GhateR8ls such
above-nenti oned t hernopl astic | resin materials, polyester,

pol ycar bonat e 2Sp¥tShAlSTIRUEY, étab"bl saanrd thelikes B?PWE@OW@TI@?@E%S ehtainedA

substrate nadg, mg'ﬂﬁn

i nor gani c rratelyfﬁg algSlQ he a gleérrﬂént |a(§)lj organi c materl al chgﬂ(%%ehke

al so used. Examples of t’lih@rm«ir subsimte imadds almonaorpely-ddyer subgtratesmade

pl anar form suych et _and the Like. | e :
pol yester fil :g%é?%ggee?r plyral ké% S%%rihg‘enﬁ%p W%%%fiﬁsu ggﬁf’g@gteﬁoard
and the |ik® atytorifegd. 6-nylon, 6,6-nylon \dhilthe tike), b@lybléﬂﬂ@g?ﬁﬁly@ﬁi}:iyléﬁb focuses

on a polyester sheet or film strate, the substrate of the
hi ghly anti st eﬂof ﬂ?ﬂ?ﬁ%@f’mﬁi’lﬁ@nﬁﬁ%ﬁﬁt ¢ liken Prlystyiene, poly(visstl chlomidebd t o

a polyester sheghirbthahe! foly@boRAtk 8dlihe like, ésﬂBét‘[?at% R84 B a mai nl y

obt ai ned from'an al i phat I ¢ and/ or aromatic di carboxylic acid conponent 30
and an al i phatthermaesgtting resnmatasial and thelike n &ithe Bbavgpmentivhed thrfrmiaopidstide

resin materials, polyester, polycarbonate, polyolefin and polyurethane can be
20 preferably used. A substrate made from a hybrid material of the above-
mentioned inorganic material and the above-mentioned organic material can be

also used.

The above-mentioned substrate preferably has a planar form such as a

film, a sheet and the like. For example, a polyester film or sheet, a steel board,
25 aluminum board, stainless board and the like are used.

While the following explanation focuses on a polyester sheet or film as a
substrate, the substrate of the highly antistatic laminate of the present invention is
not limited to a polyester sheet or film. By polyester is meant here a polymer
mainly obtained from an aliphatic and/or aromatic dicarboxylic acid component

30 and an aliphatic and/or aromatic diol component. Examples thereof include
homopolymers such as polyethylene terephthalate (PET), polyethylene
naphthalate (PEN), those obtained by partially or entirely substituting the _
terephthalic acid component of PET by one or more dicarboxylic acid components



honopel ynmers such as pol yet hyl ene terephthal ate (PET), polyethylene
napht hal ate (PEN), those obtained by partially or entirely substituting the
t érepht hal i ¢ aci d conponent of PET by one or nore dicarboxylic acid

conponent s 7 7 such
as orthophthalic acid, isophthalic acid,” adipic acid, diphenylcarboxylic
aci d, di phenyl ‘et hercarboxylic acid, sebacic aci d,

napht hal enedi car boxy! and,t.he those. o tal n partially
or entirely s%ﬁﬁ%ﬂf%&‘ acad, i ﬁ%‘?}m‘ﬁ]é‘l:@ d?@gml g@WE}S @6k of
PEN by one or diphéhydefrbabukylic 5, Sebicic QEﬂPﬁHﬁHﬁx%le?ié@l&aﬁ%:&ﬁé sehtl the

aci d, orthophthallc aci d, |sophthaI|c aci d, adipic
di phenyl car boXike; thoge ohtaimed by pertially s essirely sybstitutiog dhe sebaC| c acid and

ethyl ene gl yodthnaeiERctRbRIRSRic KR BbhT ok Wbl b bre fiEstiag At
conmponent s Sucdomzmnents s@l’fﬁ.ﬁl&i’@iﬂh&h@&ﬁﬂ orﬂﬁd;ﬁithﬂ@ﬁtﬁd,@[h&‘;ﬁ&hahc acid, ad1¥nc

Gl yool . buty! & st onsil aghds ilptsmytnelmeaphe acid, sabgis acid and the

Thi s pol yest enigged e dbhdlhél by GANAlY b9 ARkl L SARNGd il c2n"

such as silica, talc, calciumc unrna, ani um
oxi de, z@cmm@en‘poﬂf;&’fanéml?ﬁlﬁbym mmﬂomlgbfdoltmnpﬁnmshdqaspect of

transparency, 4 f. the, | I cant ably . smal |, wherein
the anount is %@%ﬁgw%ﬁﬁﬂeﬁlﬁ?yﬁﬁﬁ Q’ﬁ)’%@%&? L éﬂ?’?%éﬂ@ L In
general , ti® |oybohessiie giycol aicd glycﬁ[lbutylen ﬁfo@%n&%l&}lbﬁé BlySd1ZRd! Qgen‘)t

nore than 5 m_crons, nore preferably not m)re m crons,
anount to be ed is preferably in a proportlon of not nor e t han 5000
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but a conductive polymer having a |err]-electron conjug il ure 1s
used, such  MICERSHaNG &g ameunt ko M@ismmﬁgmb}ymameﬁmmdfﬂetrdewes

thereof, with th£5666 P, more preferably not more than 3000 ppm. Moreover, an additive,
20 UV absorbent, stabilizer or pigment can be added as long as the inherent property

of the polymer is not affected.

In the present invention, a conductive layer is laminated on at least one
side of the above-mentioned substrate, wherein the conductive layer contains a
conductive polymer and is cured. By the function of the conductive polymer to be

25 added, conductivity can be imparted and the antistatic property, particularly that
under low humidity, can be improved.

The conductive polymer in the present invention is not particularly limited,
but a conductive polymer having a 7r-electron conjugated structure is used, such
as polyaniline, polypyrrole, polythiophene and derivatives thereof, with preference

30 given to a conductive polymer capable of dissolution or dispersion in water or an
organic solvent, particularly water, and a conductive polymer solubilized or
dispersed in water or an organic solvent by the aid of a dopant.

Examples of such conductive polymer include polyaniline and copolymers



30 given to a conductive polyner capable of dissolution or dispersion in
wat er or an organi c solvent, particularly water, and a conductive

pol ymer sol ubilized or di spersed in water or an organic solvent by the
aid of a dopant. Exanpl es q§ such conductive polymer include
pol yani | i ne and copol yners

8 thereof that are solubilized or dispersed by a dopant, such as an
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It is 25 possible to use a conpound wherei n nethoxy of 'the above- nent i oned
ani noani sol emhc@ze@@s@@ms asldssalkm{— piputsdramirigPrusapeselionic agdnang,

| sopr opoxy paru g 5 ICQF Jrﬁ@aé@g‘;’xgp giged am noani sol esul foni c
acids, 2- am noani sol e- 3-s on| Cc acl -am noani sol e-4-sul foni c
acid, 2-a#®noani soExamples of aminoanisolesulfonic acids include 2-aminoanisole-3-

sulfonic acid, 2-aminoanisole-4-sulfonic acid, 2-aminoanisole-5-sulfonic acid, 2-
aminoanisole-6-sulfonic acid, 3-aminoanisole-2-sulfonic acid, 3-aminoanisole-4-
sulfonic acid, 3-aminoanisole-S-sulfonic acid, 3-aminoanisole-6-sulfonic acid, 4-
aminoanisole-2-sulfonic acid, 4-aminoanisole-3-sulfonic acid and the like. Itis
25 possible to use a compound wherein methoxy of the above-mentioned
aminoanisolesulfonic acids is substituted by other alkoxy (e.g., ethoxy, isopropoxy
and the like). Of the above-mentioned aminoanisolesulfonic acids, 2-
aminoanisole-3-sulfonic acid, 2-aminoanisole-4-sulfonic acid, 2-aminoanisole-5-
sulfonic acid, 2-aminoanisole-6-sulfonic acid, 3-aminoanisole-2-sulfonic acid, 3-
30 aminoanisole-4-sulfonic acid and 3-aminoanisole-6-sulfonic acid are preferably
used.
With regard to the sulfonated polyaniline to be used in the present
invention, the content of the sulfonic acid group is preferably not less than 70



sul fonic acid, 2-am noanisol e-6-sul fonic acid, 3-am noanisole-2-sulfonic
acid, 3- 30 am noanisole-4-sulfonic acid and 3-am noani sol e-6-sul fonic

acid are preferably used. Wth regard to the sul fonated
polyaniline to be used in the present i nvention, the content of the
sulfonic acid group is preferably not l'ess than 70
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a proportion gireRdtBf@tiRdboatihgldeet0 Bakdreatey p¥haithe aRd d @rfative thepbsif €r abl y
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The above-nenti oned sol vent may be any as Ion% as it does not dissolve or

swel | a subst palyaniige gt a@rgmqaegtoéprquhlya(hel artscey weight apd &@orgr e wat er
and a preferably 0.1-2 parts by weight relative to 100 parts by weight of a solvent. When

20 sulionated polyaniline is used in a proportion of less than 0.01 part by weight, the

solution may show poor long-term storability. As a result, it allows occurrence of

pin holes in the coating layer and extremely low conductivity of the coating layer.
When the amount thereof exceeds 10 parts by weight, solubility and dispersibility
of sulfonated polyaniline in water or water/organic solvent, as well as coating
25 property to substrate tend to be degraded, which is unpreferable.
The above-mentioned solvent may be any as long as it does not dissolve or
swell a substrate such as polyester film and the like. Preferred are water and a
mixed solvent of water/organic solvent such as alcohol, in view of the use
environment and possible improvement in coating property and conductivity
30 induced thereby.
The organic solvent is preferably alcohols such as methanol, ethanol,
propanaol, isopropyl alcohol and the like, ketones such as acetone, methyl ethyl
ketone and methyl isobutyl ketone, cellosolves such as methyl cellosolve, ethyl



m xeq sol vent of water/organic solvent such as alcohol, in view of the use
envi ronnent and possi ble inprovenent in coating property and conductivity

30 induced thereby. The organic solvent is preferably al cohols
such as net hanol, ethanol, propangp, isopropyl alcohol and the like,
ket ones such as acetone, nethyl ethyl ket one and net hyl isobutyl

ketone, cellosolves such as nmethyl cellosolve, ethyl
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It is also B

capabl e ofi5c omypﬁopmné @nd the hké]yﬁélﬂmyﬂ chlogitiep polgruﬁlemane; qmsamdhhid&
polymer to a thermopl astjc_polyner having a droph| lic group The

group capabl ePQlyinade gad the Hke,sng W@%WW‘@P&E%‘J larlyli 1B isveof
ester group, ﬁ‘fpcgg Bgiqﬁf‘ﬁ ﬁﬁ%%ﬁ%ﬁ&%&ﬁ@%ﬁ%ﬂ hdpRilicPrbip i€

group, chloro grou
preferable for the present invention. The hydrophilic group shows affinity for

ol

water, and is exemplified by acidic group such as sulfonic acid group, carboxylic

20 group, phosphoric acid group and the like, alkali metal salt groups thereof,
ammonium salt groups thereof, amino group and hydroxy group. It is also
possible to use a thermoplastic polymer having a group capable of converting to a
hydrophilic group and to convert this polymer to a thermoplastic polymer havinga
hydrophilic group. The group capable of converting to a hydrophilic group is, for

25 example, ester group, amide group, acid anhydride group, glycidyl group, nitrile
group, chloro group and the like.

An aqueous dispersion of the above-mentioned thermoplastic polymer can
be desirably obtained by dissolving a thermoplastic polymer in a suitable water-
soluble organic compound, and dispersing the solution in water. For example, a

30 thermoplastic polymer having a hydrophilic group is preferably mixed with a
water-soluble organic compound at 50-200°C and dissolved, and water is added
and stirred to give a dispersion; or this mixture is added to water and the mixture
is stirred to give a dispersion; or a thermoplastic polymer having a hydrophilic



An aqueous dispersion of the above-mentioned thernoplastic polymer can
be desirably obtained by dissolving a thernopl astic polymer in a suitable

wat er - sol ubl e organi ¢ conpound, and dispersing the solution in water.
For exanple, a 30 thernoplastic poly 1 having a hydrophilic group is
preferably m xed with a- wat er - sol ubl e organi ¢ conpound at 50-200C and
di ssol ved, and water is added and stirred to give a dispersion; or this
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20 The hydrophilic group-containing polyester preferable for the present

invention is a substantially water-insoluble copolymerized polyester obtained by

polymerizing dicarboxylic acid having a hydrophilic group in a proportion of 0.5 —
15 mol% and dicarboxylic acid without a hydrophilic group in a proportion of 85 -
99.5 mol%, both relative to the total dicarboxylic acid component, and/or diol
25 having a hydrophilic group in a proportion of 0.5 - 15 mol% and diol without a
hydrophilic group in a proportion of 85 - 99.5 mol%, both relative to the total diol
component. When the content(s) of dicarboxylic acid and/or diol having a
hydrophilic group exceeds 15 mol%, the copolymerized polyester may have lower
water resistance, whereas when it is less than 0.5 mol%, copolymerized polyester
30 may not easily disperse in water, as a result of which a water dispersion may not
be applied to a substrate with ease.
In the present invention, the hydrophilic group is particularly preferably
sulfonic acid metal salt group, in which case a sulfonic acid metal salt group-



hydrophilic group in a proportion of 85 - 99.5 nol% both relative to the
total diol conponent. Wen the content(s) of dicarboxylic acid and/or
dirol having a hydrophilic group exceeds 15 nol % the copol yneri zed
pol yester may have | ower wat er resjstance, whereas when it is |ess
than 0.5 nol % copol yneri zed pol yester may not easily disperse in
water, as a result of which a water dispersion nmay not be applied to a
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di spersi bili tdbang ¢ above-nentioned polyester in water varies
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I ncl ude di acid, sebaC|c aci d,
1, 3-cycl opent%ﬁ?g’(cﬁ#‘% ‘Hﬁ P%qugéf and she like can e ugerd a8 amomasisxy| i ¢ aci d,
1, 4- cycl ohex Qﬂ@bﬁ%ﬂi&@éﬂd | rhasé Qro?a’i%é di€arbokflic acids are preferably contained in a
20 proportion of not less than 40 mol% of the total dicarboxylic acid component.
When it is less than 40 mol%, the polyester may have less mechanical strength
and water resistance. Examples of aliphatic or alicyclic dicarboxylic acid include
succinic acid, adipic acid, sebacic acid, 1,3-cyclopentanedicarboxylic acid, 1,2-
cyclohexanedicarboxylic acid, 1,4-cyclohexanedicarboxylic acid and the like.
25 The glycol component of the above-mentioned polyester is mainly aliphatic
glycol having 2 to 8 carbon atoms, which is exemplified by ethylene glycol,
trimethylene glycol, propylene glycol, 1,4-butanediol, neopentyl glycol, 1,6-
hexanediol, 1,2-cyclohexanedimethanol, 1,3-cyclohexanedimethanol, 1,4-
cyclohexanedimethanol, p-xylene glycol, diethylene glycol, triethylene glycol and
30 thelike. Polyethers such as polyethylene glycol, polypropylene glycol,
polytetramethylene glycol and the like can be also used. Moreover, oxycarboxylic
acid component such as p-oxyethoxybenzoic acid may be copolymerized, and
dicarboxylic acid and/or glycol component containing a small amount of amide
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carboxylic gr or an alkali netal salt group thereof or an a
group t her eof% g@l,l%ql'@reof ammonium salt groups thereof, hydroxy group,

amide group and the like, and vinyl monomer having a group capable of converting

20  to a hydrophilic group, such as ester group, amide group, acid anhydride group,
glycidyl group, chloro group, nitrile group and the like. Of these, vinyl monomer
having carboxylic group or an alkali metal salt group thereof or an ammonium salt
group thereof is most preferable.

Examples thereof include monomer having carboxylic group or a salt

25 group thereof, such as acrylic acid, methacrylic acid, alkali metal salts thereof,
ammonium salts thereof; alkyl acrylates such as methyl acrylate, ethyl acrylate,
n-propyl acrylate, isopropyl acrylate, n-butyl acrylate, t-butyl acrylate and the like;
alkyl methacrylates such as methyl methacrylate, ethyl methacrylate, n-propyl
methacrylate, isopropyl methacrylate, n-butyl methacrylate, t-butyl methacrylate

30 and the like; hydroxy-containing monomers such as 2-hydroxyethyl acrylate, 2-
hydroxyethyl methacrylate and the like; amide-containing monomers such as
acrylamide, methacrylamide, N-methylacrylamide, N-methylmethacrylamide, N-
methylolacrylamide, N-methylolmethacrylamide, N-methoxymethylacrylamide, N-
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transparency.

The dicarboxylic component of the polyester, which is a backbone polymer

20 of the above-mentioned graft polyester, may be aromatic, aliphatic or alicyclic
dicarboxylic acid. Examples of the aromatic dicarboxylic acid include
terephthalic acid, isophthalic acid, orthophthalic acid, 2,6-
naphthalenedicarboxylic acid and the like. These aromatic dicarboxylic acids are
preferably contained in a proportion of not less than 40 mol% of the total

25 dicarboxylic acid component. When it is less than 40 mol%, the graft polyester
may have less mechanical strength and water resistance. The aliphatic and
alicyclic dicarboxylic acids may be succinic acid, adipic acid, sebacic acid, 1,3-
cyclopentanedicarboxylic acid, 1,2-cyclohexanedicarboxylic acid, 1,4-
cyclohexanedicarboxylic acid and the like. As the glycol component, aliphatic

30 glycol having 2 to 8 carbon atoms is mainly used, which is specifically ethylene
glycol, trimethylene glycol, propylene glycol, 1,4-butanediol, neopentyl glycol, 1,6-
hexanediol, 1,2-cyclohexanedimethanol, 1,3-cyclohexanedimethanol, 1,4-
cyclohexanedimethanol, p-xylene glycol, diethylene glycol, triethylene glycol and



napht hal enedi car boxylic acid and the |ike. These aromatic dicarboxylic
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- reacting vinyl monomer therewith. The monomer having a polymerizable
20 unsaturated double bond may be fumaric acid, maleic acid, maleic anhydride,
itaconic acid, citraconic acid, 2,5-norbornenedicarboxylic acid and anhydride
thereof, anhydrous tetrahydrophthalic acid and the like. Of these, the most

preferable is fumaric acid, maleic acid and 2,5-norbornenedicarboxylic acid.

In addition, a method comprising reacting a polyester having a functional
25 group on the side chain, which is a backbone polymer, and a branch polymer
having a group reactive with the aforementioned functional group on an end can
be used. For example, a polyester having an active hydrogen, such as -OH, -SH,
-NH,, -COOH-, CONH, and the like, on the side chain and a vinyl polymer havinga
hydrogen receptor group, such as -N=C=0, -C=C=0, epoxy group, glycidyl group,
30 ethylenesulfide group and the like, on the other end are reacted, or the reaction is
performed in the reverse combination.
In the present invention, the polyester which is a backbone polymer and
the vinyl monomer to be grafted are used in a weight ratio of preferably 40/60 -
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20 chiloride group, carboxylic group, amino group, hydroxy group, mercapto group
and the like. These crosslinking reactive groups are introduced by polymerization
of polymerizable component having a crosslinking reactive group. For example,
when the thermoplastic polymer is the above-mentioned hydrophilic group-
containing polyester, a monomer having a crosslinking reactive group is used as

25 the dicarboxylic acid component and/or diol component of the polyester, and
when the thermoplastic polymer is the above-mentioned graft polyester, a
monomer having a crosslinking reactive group is used as the dicarboxylic acid
component and/or diol component of the polyester or a monomer having a
crosslinking reactive group is used as the vinyl monomer.

30 While the content of the above-mentioned thermoplastic polymer is not
particularly limited, in view of the conductivity and mechanical property of the
obtained the conductive layer, it is preferably 50 - 2000 parts by weight, more
preferably 100 - 1500 parts by weight, most preferably 200 - 1000 parts by weight,
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three-dimensional net structure, or capable of reacting with an organic compound

having an active hydrogen, inorganic compound having an active hydrogen or
polymer compound having an active hydrogen (which may be the above-
mentioned conductive polymer or thermoplastic polymer) to form a crosslinking
bond. Examples of such compound include multifunctional vinyl compound,
25 multifunctional acrylic compound, multifunctional epoxy compound, multi-
functional isocyanate compound, multifunctional oxazoline compound, multi-
functional carboxylic acid compound, multifunctional amine compound, multi-
functional hydroxy compound, multifunctional mercapto compound and the like.
Examples of multifunctional epoxy compound include bisphenol A epoxy
30 resin using bisphenol A as a starting material, sorbitol polyglycidyl ether,
polyglycerol polyglycidyl ether, pentaerythritol polyglycidyl ether, diglycerol
polyglycidyl ether, glycerol polyglycidyl ether, triglycidyl tris(2-
hydroxyethyl)isocyanurate, trimethylolpropane polyglycidyl ether, resorcin



20 three-dimensional net structure, or capable of reacting with an organic

conpound havi ng an active hydrogen, inorganic conpound having an active
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The mul tif unciebema! WétéﬂﬁMﬁB&t WregaifrOesi, EBASTRONS GBIk AnbhehiRirkd by
20 Daiichi Kogyo Seiyaku} and the like. This is a reactive urethane resin wherein the
terminal isocyanate is protected by a blocking agent, so that it can be handled
stably in water. As the blocking agent for ELASTRON, a compound having a
strong hydrophilic group called carbamoylsulfonate (-NHCOSO;-) is used.
ELASTRON upon certain heat treatment shows dissociation of the blocking agent
25 and regeneration of active isocyanate. Specifically, it is preliminarily dried at not
more than 100°C and heat treated at 120-170°C for several minutes, whereby
ELASTRON undergoes intermolecular self-crosslinking on its own due to the

isocyanate regenerated, to give a polyurethane coating film having a three-
dimensional net structure. When a different compound containing an active
30 hydrogen is mixed with ELASTRON and heated, the compound can be improved
by crosslinking. For example, polyvinyl alcohol is mixed with ELASTRON and
subjected to heat treatment, thereby to make same water resistant.
For example, the multifunctional vinyl compound includes polybutadien-e
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e

gl ycol di acryl ate (n ca, 9, PPG#400 M245) ne gl ycol
di acryl ate (nESsmodified riaqrylatePE&aah, rimesieolp W‘P éﬁ

di acryl ate (ngggmy g@o g@%}, ddi¥Rld (8" pHak (V.?O
trimethyl ol pr opanea%r P’g/gr ggxge?m éﬁé}:@%ﬂr | rretdh§lrg %% opanrglé-%%/)h\?i 1) ( ed
(3 nol es) ri aunyﬂl'al@pl(opase E®)-modified\(6 maoles) tria¢nylate (M-B60hwlipdriteerythrithol
triacrylate (M3 15 a} H_g%?gl(@p ape . P ified nol es
triacrylate (9 ‘?0 t8I r%@h@gm%qﬂo@anf geqﬁﬂcg‘éf%etw'%ﬁﬂ ate
<(1| M 350) , 15h pen;}mtjnhhﬂiopteum@m@{mo)i eﬁbtl(léhemtxyh)e (M-41400); ladidepciyéstz0) |
i pentaerythrit Xa- a t :
di tri net hyl ol B9 %&ﬁ@dﬁ&%ﬁ %@%‘E’WE’S 7100, wﬁég& yt hrit hol
tetraacrylate (M 458y, a&ﬁﬂﬂ@@ﬂ@nﬁﬂﬁﬂrﬁhSnﬁlMx&%ﬁ@e conysbuifdl MBRIARS epocross
20 (trademark, manufactured by NIPPON SYOKUBAI KOGYO CO., LTD.
For example, the multifunctional carboxylic acid compound includes
anhydrous trimellitic acid, anhydrous pyromellitic acid, trimesic acid and the like.
For example, the multifunctional amine compound includes VARSAMINE
and VERSAMID (trademarks, manufactured by Henkel Japan Ltd.)
25 For example, the multifunctional hydroxy compound includes poly(vinyl

alcohol), poly{ether polyol), polyester polyol, acrylic polyol, polycarbonate diol,

trimethylolethane, trimethylolpropane, glycerol, pentaerythrithol and the like.
For example, the multifunctional mercapto compound includes

trivinylcyclohexane-modified trimethylenediol and the like.

30 The above-mentioned crosslinking agent may be any as long as it is stable
and can be dissolved in a solvent used for forming a conductive layer. Of these,
multifunctional epoxy compound and multifunctional isocyanate compound,
particularly, an aqueous multifunctional isocyanate compound soluble in water
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sol ubl e 1@ group, 1socyanategro , oxazoline group, sxlanol§mup, acid chlondcgro B0

mul 1 fnct 1 GRS Eebhan gro o??%‘."?ﬁ’ﬁ"’“l" %ﬁ%ggcan Ty

nonovi nyl conmpoun®R &

nmonoi socyandpmmhﬂpm)whmhwns:dlforﬂemnmpmtb ﬂlﬁﬂ'ammepwdnﬂﬂyhs&i aC| d

conpound,

fﬁ%;ﬁa&.@gg Washing cap wﬁm&%&@eﬁﬁw ﬁ%”d{ﬁrese

pol yners ne he sudng by crpselinking is alyoeffagiivgdnof t he
crossl i nki nqhamgmg\umgmve smtmd@, trecayde conguetive. layer hys legs aaper 10 epoxy
group, | socy l'b&te Ald 18/t dﬁ%‘ﬂkngrlﬂ%dﬁ:ﬁ' gugh! ori de

0X

gr oup, o p, no .gr ou roup, mefcapto group and
the |ike. “attach ‘éﬁfi%%’?%&) %ﬁ@’ﬁé@@@ﬁ invention is used to

forma c@htai ner Onﬂ'x(p'dmcthamd ammemsay@hmm'ts’m@nkmw@mdtmm c

Crossl i nki ey i %ﬁ*ﬁ"’ﬁﬁﬁﬂ'ﬁmﬁﬁ’ﬁm%ﬁ% i ng tan
be_prevent edt® a?fad‘%&"%@@&?inﬁé%hﬁ" sl P ke pfbfrd sl el "0 00

of f easily. DAeisaeduced. blhus cuEnRg by bedanesitichthat thet hat dryi ng
tinme can be mhﬁ&ms&@ncbebeamﬁm&dukﬁﬁm&by&ﬁ%mm wat er
25 When a conductive layer contains a polyethylene glycol component, stretch-

ability becomes beneficially fine. Polyethylene glycol may be contained separately, or
used as a copolymerizabie polyester component of the aforementioned hydrophilic
group-containing polyester or graft polyester, or incorporated into the branch polymer of
the aforementioned graft polyester.

30 In the present invention, the conductive layer can be formed on the
substrate by any method, such as a melt extrusion method comprising meltinga
composition for conductive layer, containing a conductive polymer, a
thermoplastic polymer, where necessary, a crosslinking agent and the like and
extruding the melt from a suitable die, and a coating method comprising

35 dispersing or dissolving the above-mentioned composition in water or a suitable
organic solvent to prepare a coating liquid and applying this to a substrate. The
latter is preferable, because the thickness of the coating layer can be made thin
and can be controlled, and the obtained laminate has fine transparency.



attaghed after water washing and is not beconme swollen. In addition, dust
attaches less and the tray is | ess danaged by water washing. 20 On
tthe other hand, in the case where curing by crosslinking is too hard,

and when highly antistatic |amnate isgpgtretched during processing and the
i ke, the conductive | ayer cannot tollow stretch and antistatic
property at the stretched part is reduced. Thus, curing by crosslinking
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present i @embmeddhn@chma doating carabemevfemdembnoatabmtycanb@bst rate
by any nethod, such as a nelt extrusion nethod conprising nelting a
conposition fl%]lpr%"& tluctive | ayer, containing a conductive polyner, a

t hermopl asti ¢ pol yTRe suithetaft REBEESAT i, the pe¢seas irivelstiog nkgems aynirdshectivek e
and extruding the nelt froma sujtable die, and a coating nethod

conpri sing 35’f1Q!¥%E’é‘PI§PW§ BFdncfP’s'?équ]ﬁg Worne SRFt AR SUShas conposition in

2ol vi ng. ¢ hi SUCRRIRIcorboBIERG, RGO RaRSARAE Ao, PR ORA IR

t hi cknessl®f sulfenicesid, pgriluorealkybyqudiernagylammhomiim, and can be control | ed,

517 the obt ARl ooty Dt cfar 25 Biike; and nogionis surtartantsygh

coating lIqwa@polyoxyaﬂylehewyuﬂs&r@be&ﬁrdege@gle@@amgﬁemwn can be used to

obtain the highly antistatic | am nate of the present |nvent|on

However, the p&b@mthﬁhmmﬂan fatty ard gster 2ad the Bk ) §e prsferablystsgd.
surfactant as wel | wiOenh8ld bl Reis a SaldflsbRit: b ddiriibiee upon
coat Ity can

coating can be prevente | Nprove
The surf ath armnductm Men sugthas pmlgamhne solubilized or dispersedanyatenyspect i ve

o oo\ SRR e Blorkely SR L pHEHRES SRR A B

per f 1 uor oal kyl benzﬂ?heaﬂribum@fmm&toﬂﬁrddedﬁﬁmé ydseqtimiventia i&

ammoni um . per il ugroal kylpal yoxyetivi engoethanol Lang: t1ge b Sicdn
polymer such as sulfonated polyaniline and the like. When the amount of the

20 surfactant exceeds 10 parts by weight, when highly antistatic laminates are
superposed or rolled and the conductive layer comes into contact with the back
surface of the substrate, the surfactant is transferred to the back surface of the
substrate, which easily causes problems in the secondary processing such as
lamination, deposition, printing, and the like.

25 To improve slipping property of the obtained laminate, the above-
mentioned composition for conductive layer can further contain fatty acid metal
salt and inactive particles.

The fatty acid metal salt to be used in the present invention includes
sodium montanate, calcium montanate, sodium melissate, sodium oleate, sodium

30 stearate, sodium palmitate, sodium laurate, sodium myristate and the like, with
preference given to alkali metal salts and alkaline earth metal salts and particular
preference given to sodium salt.

The inactive particles to be used in the present invention include inorganic
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22 par tREHEEs, SUEh agsTiPp BN Qmaie;ﬁﬂtfe\ﬁiemqts o R e

(Sigerr]), kaphhfuveshless, Wich %rgﬁ Qfaﬁ])an ﬁﬁéﬂﬁﬁd‘&e like; or
(Alferr]gerr]), barlumsulfate BaSCIerr zi nc oxi de (ZznO, talc,
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o e i S 0dEsPRreey e e es Beve af SYe e printady pagicie SR pEPRESEOY b
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| conductive polymer such as sulfonated polyaniline and the like. When it exceeds

20 4000, non-uniformity upon coating may occur due to increased viscosity of the
coating liquid and transparency may be degraded.

The amount applied to a substrate is preferably 0.01 - 6.0 g/m? in dry
weight. When the coating amount is less than 0.01 g/m?, the desired
conductivity may not be afforded. Whereas, when it exceeds 6.0 g/m?, blocking

25 property may be degraded.

A gravure roll coating method, reverse roll coating method, knife coating
method, dip coating method, spin coating method, spray method and the like can
be used to form a conductive layer on a substrate, particularly thermoplastic resin
sheet and film. The coating method suitable for conductive composition is not

30 particularly limited. There are an in-line coating method wherein the coating is
applied during film forming process and an off-line coating method wherein the
coating is applied separately after film forming process. A method preferable for
use can be selected without any particular limitation.
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t he coati ng hl (ﬁ an undapadmhlaybxdnay be fdriedd tiem:mapiglyﬁmég)a esatug‘iﬁl;uinh cfoﬁtfai:ﬁ?gla
coating netho erein the IS, a i ed separ.a after film
forming pr oce@gmﬁ%?qmmm tn & Bbstre, wnéRby S SRRELRE ol subtidthout
any particul %oahhglpﬁ' rBfland the adhesion to the substrate can be improved.

he conductive polymer to be used in the present

| nvent i on, parti culAdier jorming a conginetive: layerpaicoromal trepdirient phar alfravielet a hi gh
{emer at e Sspfkucinly bEUpRaP el bnfibuve e ARy AR By ana
short ti ma5atprafiapiity bhgeuefast bfthemendnotiveldyear el ye infiffreedd stk a layer can
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substrate, a W§estEntthaithewandugtiviiisagt impaired: eat ment under nitrogen
atmosphere or an ubiegiiiol ahkfatR k00 of B (2eséR Rhvettion has a very low

20 surface resistance and the conductive layer has a surface resistance (RSy) at 25°C,
relative humidity 15% of not more than 10! Q /[, preferably not more than 10
Q /0, more preferably not more than 10°Q /[0, thus showing superior antistatic

property under low humidity. The charge attenuation time is preferably not more
than 2.0 seconds, more preferably not more than 0.5 second. As used herein, the
25  surface resistance indicates difficulty in flowing electricity on the surface of the
conductive layer, and charge attenuation time indicates easiness for once
electrified charge to escape. Both are indices showing antistatic property.
The highly antistatic laminate of the present invention is superior in water
resistance, wherein the ratio (RS,/RS,) of surface resistance (RS,) at 25°C, relative
30 humidity 15% of the conductive layer after immersion of the inventive highly
antistatic laminate in pure water at 40°C for one hour, to RS, is not more than 10,
preferably not more than 8, more preferably 5. With scarce reduction in antistatic
property by immersion in water, the use of the laminate is possible in an
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containing a conductive conposition to a substrate, whereby the
coating liquid has superior coating property and the adhesion to the
substrate can be inproved. fter form ng a conductive |ayer, a
corona treatnment or an ultraviolet I rradiation may be applied to the

conductive | ayer, whereby coating property and 15 printability of the .
surface of the conductjve |aye n be.iyproved and a | ayer can o]
formed on the CBW%E‘FN/%SSPSX?'&J FrRSRL c‘%ﬁ?‘b‘@a@liﬁ’@s%@f’ﬁli g possibility of
In addition, #ebithihgik@ivieh wager. ayer may be formed on a conductive layer to

the extent that the conductivity is not inpaired., The highly
antistatic | ani nat eThe¢ inventiye lesainate is superigin ferning\nseperts wiroein dhe ratie

resi stance an h ctive l. f . ' o rr]) at
pSLerr G TRPURSe] e ar g aes R AP R B Tl SRR A e

pr ef er abl y motcofituiétiviellayer difee stretching thednventive dighly antistetip isrhinasbby 15050,
nore than 10[er Hsy/' [err],. thus show ngq superior antistatic property
under | ow hunit@iRSy is preferahlymant meredhan {9, gporeinraferably, gt mogs han fmess e

than 2.0 seco A0 %ﬁ%%g’lfﬁn’ﬂg’%ﬁn}ﬂg&a& her ei n,
the 25 surfarc%gaFem stgéﬁfggél ndi cates ditficulty iﬁﬁ%eﬁgmﬁgéﬁ%ty on
t he surface ofproperty. conductive layer, and charge attenuation tine
i ndi cat es easi ness [.0ng . electrified.charge . .to. e.. Both.are
i ndi ces showi ng ant&g‘f gfvief?gﬁ‘?mlsaiso supen Tmﬂﬁé‘?ﬂ%ﬁ?@ Wgh%n:g{:i c
lam nate ofpt Hﬁﬁ@(%gkso)i dl\éﬁﬁfab@f’esjiéiaﬁé&ms%)(dt 95°C \Welative humiditp 5% émae,
wherein the ratio (F [err]/RS{h;rr_]) of , surface resistance (RS err%% at
25[err] C, r el #opductis laygrafer hgatingthy inveptivedighly enfistatis ¢ at Qrﬁeﬁ‘%i on
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20 laminate is used as a packaging material.

The conductive layer of the highly antistatic laminate of the present

invention preferably has a visible light transmittance as measured according to JIS

7105 of not less than 75%, more preferably not less than 80%, and most
preferably not less than 85%. By the use of conductive layer having high visible
25 light transmittance, a substrate having somewhat lower visible light transmittance
and a semitransparent substrate can be also used, thereby increasing the kind of
substrate to be used. When the above-mentioned optical monitoring of the
content is performed, a surface matting treatment and the like is required to
prevent malfunction. The high visible light transmittance can compensate for the
30 decrease in visible light transmittance caused by the matting.
The visible light transmittance (X} of the conductive layer can be obtained
by measuring visible light transmittance (Z) of highly antistatic laminate and
visible light transmittance (Y) of substrate, and roughly calculating from the
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by neasuring \doﬁdhttdzvd pcgymen andh shertriopleastic (Blynodr dsi thhicondnctivetlaydre | ami nat e

ggldcul ati \rlllgs} %ﬁq&# nto oﬁ‘ﬁﬁ’éoé CFay{ﬂYangf SUb e Seftin g A er,rgllt'@%%the
rel ati onal 1% orfipdhadZ=XY. The visible light transmttance of the subst rate
can be nmeasured by swelling the conductive |ayer of the high)

antistatic |aninat e Thetighly antistgie laminaggef the reseRbINVEBHER IS

scraping and t ?Q'ni hﬁﬁ&kﬁéﬂh%ﬁt&%ﬁd%@?ﬂﬁﬁﬁ@g' :
When nmatted, rrgggmssur'h'ﬁ‘i’er6 aﬁﬂgée}q%%ﬁ teraﬁSer apE ying a suitabl e sol vent

havi ng nearly u'dlrsmm:rmyr andevesistance to blocking. ath ,dfisspigably us§dl§,5
%?Zgagfni heaqrﬂ}?g?h dog%ﬁﬁg&o(taghnrv%g) t J}ﬁ?ﬁ’gp#%abr e ef glb y has a haze of
20 package material, IC card and the like, that protects electronic materials such as
IC, LS}, silicon wafer, hard disc, liquid crystal substrate, electronic parts and the
like during storage, transfer and mounting thereof, from destruction and adhesion
of dust etc. due to static electricity and the like,

In the case of tray and carrier tape for electronic parts, a resin may be
25 formed first and a conductive layer may be formed thereon. It is preferable to
press (e.g., with heating at 250°C for one minute) a highly antistatic laminate
comprising a thermoplastic film as a substrate. The highly antistatic laminate of
the present invention is almost free of reduction of antistatic property due to
stretching and heat during forming, or peeling off of the conductive layer, so thata
30 desired tray or a carrier tape can be obtained by press forming,
When used as a tray for electronic parts, the highly antistatic laminate of
the present invention is pressed to form a concave (processed part) and a flange on
the outer periphery thereof. In the case of the tray for electronic parts, the surface



not nore than 5.0, nore preferably not nore than 3.0, and the lam nate is
superior in transparency. 10 A highly antistatic | am nate contai ning
a conductive layer having RS err] of not nore than 10[err] /[err],
RS[err]/RS[err] of not nore than 10, an RS[err]/RS[err] of not nore

than 10, can be produced by using the atorenentioned conposition containing
conductive polyner and thernoplastic polyner as the conductive |ayer

it _ : : .
other 15  merPidantt (RPAISE, felike iRy 1Dt e BRI 10yRY Bf inetileb
present i nveis hotnmioee thaper0'6R /[T preferabinhotsnetd thapr MeRY {1, uncre préferably

“humi dity, aft i rsion.ipn water and after form.ng, ransparency and
resi st ance  JObRAbR ARHSTiEREVSSOPertt FUINAHS BRI LdeR O n iRy
antistatic | am natené MLARE, ) RS,) bPRerfacedesisianRe (é@ﬁ‘bﬁ DS, a&thiivd hgddity
magazi ne, 20 ackage material, IC card and the |ike, that protects

el ectroni & ¢ phithe conductive layer of thw; flarge after immersingthe trayiin pusk wateriat qui d

crystal substyr onl 6aPAar ' i St

transfer and 490866 g?ﬁ ??Ageeﬁ%‘gr‘ Eo%s"' 1%rri)or%n esttb%gtl(?’é) ﬁdm&ﬁg{srﬁogﬂmanoé’a%&mdust
etc. due to gireferablehetrhorectbiayn SindVith ecdrick geduction in antistaticlpropdiey eassedof
tray and carrier tape for el ectr&}%c parts, a.resin may be 25 forpmed first

and a conductbly_ € SRR waterothedese inpossiple @5 ShvEP _ gesocjated yv1th |
press (e.g., r&‘ﬁ():éodﬂe&ﬁéé 1péh Matet e Pling dnd 8poREBilRY Bthbringivefivithaikst ati c

| am nat e nprising a thernoplastic filmas a substrate. The highly
anti st atit0 | am nat Ehefatio (RS;{RSs) pf surace riesistamice (RS4) at 2651 selativebumidity

reducti on of i t] t i,ng. and at_during
form ng, or plgg)f’ Pfl %ﬁ%@?ﬁ@%@ﬁﬁ% v%v?’%%ﬁg’ﬁé%gt ?;agg&qbeggi red tray
or a carrier cofeepsrlin@e @Bit8i0TRhId YT tHeathicknesdbMNte flange, to RS; is notfike used
as a tray fo&h%?fﬁ;’?’gj C artttslgoth hiﬁo&gl y a\rgéiest tiégé%g}eg&{ag)soi g t he
present inve ’ T"o&‘ﬁ‘fl ekt fﬁfﬂ%é nd a
flange on  ThetdSreOtieedREAPIEAMISHIEE SRIperty MlehS thas@eh dritRat AaMnEOr

el ectronic parts, the surface
26 1§ egiresselppaingAssmadl 25[err]C, relative hunidity 15% of the

duct i | L ar o 7 1.
Crerarably hot o SHRSHE R epeist Bl e R Rt 8215
/[ err]. Thus,cariershpevorelqueonitr paxtd, ithi¢ highly gmtigteti¢ lamindterofithevptasentdi ty.
Th ti RS4/ RS3) .of i R t 25 C, | at |
un dity- 5 TSGR if REPSSh LTIl FaRCHES HBCTSoR Gar S PiousE Ai-EPRE 1 he
tray in pure psisRiisptised alongdé ®inghtGdinRil dRB&idiOMd a fangShie thid outsr p&ripHERy €

t han 10, gre erably not nore than 8, nore . )
0 thereof.” In the case of the carrier tape for electronic parts, the surface resistance

(RS¢) at 25°C, relative humidity 15% of the conductive layer of the flange is not
more than 10''Q /[, preferably not more than 10'°Q /[0, more preferably
10°Q/0. Thus, it shows superior antistatic property under low humidity.
The ratio (RS;/RSy) of surface resistance (RS;) at 25°C, relative humidity
25 15% of the conductive layer of the flange after immersing the carrier tape in pure
water at 40°C for one hour, to RS; is not more than 10, preferably not more than 8,
more preferably not more than 5. With scarce reduction in antistatic property
caused by immersion in water, the use is possible in an environment associated
with repeated use upon water washing and a possibility of becoming wet with
30 water.
The ratio (RSg/RS;) of surface resistance (RSg) at 25°C, relative humidity
15% of the conductive layer of the concave, the concave having a thickness
corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RS is not more



preferably not nore than 5. Wth scarce reduction in antistatic property

caused by the imrersion in water, the use is possible in an

envi ronnment associated with repeat ed use upon water washing and a
possibility of becom ng wet with water,510 The ratio
(RS[err]/RS[err]) of surface resistance (RS[err]) at 25[err]C, relative
hum dity 15% of the conductive |ayer of the concave, the concave
havi ng a thi ot Rypd hi ckness
of the flanggb%nﬁée&gpﬁs ngnﬁﬁnre Hﬁﬂ18?ﬁ§ﬁﬁi%0 pr%?ﬁk%%#%tﬁgﬁsgnre t han

80, nore prefBrextioye, nbe reductionlinansistatic prop&tbedw tr the stretch exlbeati duringn
-antistatic pro erI. due.to the stretch or heat during 15 press formng is
press %TW%

smal | . _ *highly antistatic |am nate of the present
invention is used 3Bhéh the highB dritRtaticiBmihare of HRChresihtGinPétitioh ishiyedisgh! ¥
antistati c I am nate of the present I nvention is pressed to form plural
concaves (P %?Q@)PQI@CHMU@ ufferingackage matenglas shospoizdtigal,dory

t he Iong|tud| ; [ .1 her eof .
Inthe case. orambEfal BPs@atn Hos YRR 3 0T SBER B2 doctionit

resi stance materidbhnd the liled, aRd[zepait 6f oppeisaig erelsluf thalstiatch fitinoR drl fixed in
conductive | ayer of .the, flap .S not han 10 [er err
preferably n _eﬁﬁpf?m?fahfni%nge]vﬁﬂfsﬁﬁ‘}is aﬁ%ﬁ#‘[ﬁ%&@ﬂ? e fx}gﬂy[ t%ﬁtatm
[Terr]. Thus, |ahlin 8 AfehS PRIEMOvEidroé b@u@é&a@fﬁas&aaemhw hum dity.

The ratio (RS?/RSG) of surface resistance (RS[err]) at 25[err]C, relative

hum dity 28 15% oﬁﬂhmﬂmdmghmam@taw@mmte &he preseret invention :usn@eélas@ t he
carrier tape r not
nore than 10, é‘H)S%%er a ot r eS't ﬁ%%%é’%g%%t%’flgr&gﬁly no ]rlrkoéf Zt

than 5. Wth BG&p@ﬁoﬂlﬁdﬂﬁfstaﬁﬂl propaty undetlow tumidéty] after immersiondd wager and
imersion in ter, the i'S possi.ble in an environne assocgi at ed
wth repeat eog}frsrgoms& A SOV RR R ss PCES P PSR E B BRG e ARGy ¢ 1

30 water. erty of the Hieaf@ARG FERETSRImS: FediaeaucteRl stance (RS[err])
at 25[err]C Patlve hum di ty 15% of the conductive |ayer of the
concave, tlBe concav’%h‘?ﬁ@ilv?ﬁ’ih@t igverijoziis explained mmrﬁé@p@halthg Wingby way of
0.7-fold of t Ot

27 t ne e ge SRS Ee st Bibskh RO EnydrEiog it THBE R ztion mothods
t han 50. u%n@epeesehbmweaﬂunhmshownanthesﬁa%wmgproperty due to the
stretch or he t during press formng is small. When t he

hi ghly anti st %% ami nate of the present invention is used as a 5

FF)?S kag e ][rgﬁ eri al RRtchiditi & JT8 187 D08, ke fas e tfitedBéifg hMaze Bfet&DUIDM
20 manufactured by NIPPON DENSHOKU.
2. Surface resistance (RS, RS;, RS)

The conductive layer of the highly antistatic laminate (the conductive layer
of the flange in case of the tray and carrier tape) was subjected to determination
under voltage of 500V, 25°C, 15%RH using a surface resistance meter

25 manufactured by TAKEDA RIKEN.

With regard to the tray and carrier tape, the surface resistance (RSs, RSg)
of the conductive layer of the concave having a thickness corresponding to 0.5 to
0.7-fold of the thickness of the flange is 1 was determined at 25°C, relative
humidity 15%, and the ratios (RSs/RS;, RSg/RS) to (RS;, RSg) were determined.

30 With regard to the tray and carrier tape, the thickness of the flange and the
concave was confirmed with a digital thickness meter and the surface resistance
was measured. The average of the thicknesses at 5 points was calculated for both

the thickness and surface resistance.



exanple, a pair of stretch filnms 2 sandwich an article 3 such as an

el ectronic material and the |ike, and a pair of opposing ends of the
stretch films 2 are fixed in the container 1 (in Fig. 1, these ends
are fixed by frame 5). The highly antlf atic | am nate of the present
I nvention can be used as the stretch fiTm2. 10 When the highly
antistatic Ian1nate of the present invention is used as a substrate

for carrier BafiBer fe@Xtarl B! nlﬁ%ﬁﬁg ’égg"g‘[‘é%f‘ﬂrmm b %d;@ the i ke,

it i's superlor in anti's proper under after
i mersion in wat erAanglﬂyanustaﬁcmrmmrccnmormmmﬂapwasepnncrsed/m psEe upon

Formng 1o alASAtALES 9K T eBpandine sustace rESiBRee i, BRedh of Brent i on i s
expl ai ned i ncoRdgctieldfer (the cbhaué@Jé @yeﬁm@aﬂaﬁge @fcase oftk@‘@éﬁpéﬂé carirferWhi ch

the present invention’is not |limted.” The eval uati on net hods used in
the preserd itaneiwessreasneedatodiCi hoYRHS JTheswateq resistancewasgyeduated by the

manaf act or e 9P R PHCRe BERarr e/ 8o T T Gtrie At Rog oot he *0

RS[err], RS ebnclﬂcuve layer before imfHeesioonduct i ve | ayer of the highly
antistatic | am na,te (t he gonductl ve of the flange in case of the

yer ,
tray and car fr ¥ATaGGREIN %F@E?E’@Eaﬁﬁralé’?@‘i‘ﬁ%ation under voltage of
500V, 25[err]C, 15(gHg %ﬁﬁﬁa@aﬂéﬁeﬁsnraggh%tagﬁ?aﬂ%&g@é ﬁ@?@i@ﬁﬁ&f&d by
TAKEDA RI KEN. W regard e tray and carrier tape,
surface rHki tmgﬂy:an(iﬁspelaqlmafﬂgérmx% rrmlbivaslsuemlmdmnwauamyrlﬁﬂ%t he
concave having .a thicknes espondi n of the
S CRnese of e b BEERES SniRpheRt BRAdnk finte s bihonds and thngfé GeS
humi dity 15%mafgh.t mnertempemtm%?iterﬂs]ﬂﬂ?é{nes n10°C33Bere,| V1B, H00r( aIn@ ¥R,

RS6) were determ ned. th regard to the tray and carrier tape,

t he thi cknes@r@eﬁ%s??@r{gg %W?ﬁ@v respegliyflave was confirmed with a
di gital thickness S0 ggan%lé &f oﬁd%'& 1 asHEGs The -
average of the thic %lesses aS m%?’g wa&ges(j(::a c Pa?e%’e? nc% £ t he
t hi cknes leandemmﬁmbair%‘i’ Cs ﬂ&%déi—l and the ratlo (RS,/RS,) to the surface resistance
28 resi ta C surfa i stance) of
conductlve I SF ety ela&erat?ﬁa % aiscoﬁ%%‘ﬂfiate, tray or carrier
tape was i mms. Resistancpto Blockingnvat er at 40[err]C for 1 hour, and the surface
resi stance (RS[err RS RS[ e of. t he. conducti ve, | r he
conductive | ayer *h? ﬁ%‘g‘f‘}cﬁ’}’fﬁe‘i e\Ll égie)el'nglpl Y AnEistatic jamipate and;the BASK of tnd
: substrate (the side without conductive layer) of the other highly antistatic laminate
20 were superposed at 40°C, 80% RH, and a load of 100 g/cm? was applied. The
laminate was left standing for 24 hr and the two samples were peeled off. The

evaluation followed the criteria below.
No resistance during peeling :O
Some degree of resistance during peeling :A
25 Considerable resistance during peeling : X
Synthetic Example 1: Synthesis of sulfonated polyaniline and preparation of a
water/alcohol solution (Paq) thereof
2-Aminoanisole-4-sulfonic acid (100 mmol) was dissolved by stirring in an
aqueous ammonium solution (4 mol/L) at 23°C and an aqueous solution of
30 ammonium peroxodisulfate {100 mmol) was added dropwise. After the
completion of the dropwise addition, the mixture was further stirred at 23°C for 10
hours. The reaction product was filtered, washed and dried to give a polymer (13
g) asa powder. The above-mentioned polymer (3 parts by weight} was dissolved



5 tape) was neasured at 25[err]C, 15% RH The water resistance was

eval uated by the ratio (RS[err]/RS[err], RS[err]/RSerr],
RS[err]/RS[err]) to the surface resistance (RS[err], RS[err], RS[err]) of
t he conductive layer before i mrergigon. 4. Variation in surface
resi stance after el ongation Using a biaxially orientation
appar at us manufactured by TOYO SEIKI, a 10 highly antistatic |am nate (92

92 _ : 0 .
atmosphere, APShLung I AolBRRAIRIAdACH dadh (0.8 mPE 0PI b RRRNY ap
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surface resistance he conductive layer before stretching
was obt ai rfed parts bywelgh@@ngtlmpmlw%pam@y weight) to give a waker/alepbelct i ve

| ayer of the sﬁhﬂ{&yp&ﬁt istatic | am nate and the back of the substrate
(the side wt c( uctive layer) of the other highly antistatic |am nate

20 were supesyaﬂmﬁnhdﬂ{:ersyﬁheaﬁ%fﬂﬂfomodcmléadx@oup-cbﬁﬁumbgn{ err] was
applied. The '

| am pate was, left standin or 24 h the two sanples
were peel ed 6PP9W#ﬁ%m££POUE@ET@ﬁ?PQd”ﬂ@FFBﬂgG}§N€¢ /?L@ﬁgghﬂgFﬁﬂn
No resistancengishf N peeling :[err] Some degree of reS|stance
during peeling :[err] 25 Consi der abl e resi stance during peeling:
[err] 10 Synt het Acsulfeniercid salt mma@mtainbigmndm mba‘epmiwaisne and

t f
D roant sorenthesizer b Kl et thd §iddetdn HGESRbas preppred agin
o Tbemge 4 0m eyt
conpl eti on of‘g?lg(é @F‘Fﬁw Fg’ﬂg %’%é“ pie (fapolye)
23[err] C for Qe used aﬁa%st_heaﬁolr&ﬁ%dd&ﬂt FE’tHﬁHﬁé g@ éﬂ) lrﬁtﬂ"/ gnd‘@e?ﬁﬁgn@nd

dried to give a F a powder above- nentloned
pol ymer (35 paghicsl 2P mP/grwqremsd (mrs@mx\pmhange reaction and condensatlon

par s by wai giyhiithcoR BRAAERL Bl tbREn B8, SRn b il et o

this time, thaltambipeontaiting copolymeized polyestenhadh ghisk hanaition tmbymnufd afe
was 100% The

lggovﬁus su{fomc a(tjnd salt group-containing copolymerized polyester (300
parts) and n-butyl cellosolve (150 parts) were stirred with heating to give a viscous

20 solution. Thereto was gradually added water (550 parts) with stirring to give a
homogeneous pale-white aqueous dispersion having a solid content of 30 wt%.
This dispersion was added to a mixture of an equivalent amount of water and
isopropanol to give a sulfonic acid salt group-containing copolymerized polyester
aqueous dispersion (Aaq) having a solid content of 8 wt%.

25 Synthetic Example 3: Synthesis of graft polyester (B) and preparation of aqueous
dispersion (Bag) thereof

Into a stainless steel autoclave equipped with a stirrer, a thermometer and

a partial reflux condensér, were charged dimethyl terephthalate (S mol), dimethyl
isophthalate (4.5 mol), ethylene glycol (6.5 mol), 1, 3-propylene glycol (3.5 mol} and

30 tetra-n-butyl titanate (0.002 mol} and ester exchange reaction was carried out
from 160°C to 220°C over 4 hours. Then, fumaric acid (0.5 mol) was added and
the mixture was heated from 200°C to 220°C over 1 hour. The reaction system
was gradually depressurized and the mixture was reacted under depressurization



sul fonated polyaniline (2 parts by weight) was dissolved in a m xture of
water (50 5 parts by weight) and isopropanol (50 parts by weight) to give

a- wat er/ al cohol solution (Paq).- Synt hetic Exanpl e 2: Synthesis of
sul fonic acid salt group-containing 3@opol yneri zed pol yester (A) and
preparation of a water/al cohol dispersion (Aaq) t hereof 10 A

sul fonic acid salt group-containing copolynerized pol yester was

synt hesi zed b sion thereof was prepared
as in the¥$§1 %%W&@Pﬁ@}%@g%%% g‘?@?fd conponent, di et hyl
terephthalate (48 Theﬂ)ﬂxt%aredbmtehuippbd&ﬁﬂmahﬁ’eg dﬂﬁnﬁbﬁi&erﬁﬂdethﬁﬁiﬁgjm
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parts) and n- B¢ ”" g@f (Vi%?) %}y&g f"rlpJ C’gﬁg&go gi ve
a viscous 20 ﬁﬁkPEﬂﬁz@ac&l‘h&é%S’ aﬂf Irharcageee sjéﬁ@aj%m@nwth
stirring to give a T_n?eneous pal e-white a ueous i spersi on having a
solid content ambls@owt%om e (fhparts) idissolver dm a\mgrtmﬁmtbylecthﬂlmr@ (89 an

equi val ent a 9’95@ d salt
gr oup- cont ai nfng copoi%?rl:c{p ze Oh(gl(w??ﬁgﬂgé%%qéjée&ogésly Q%tgirﬂg{pg\ﬁ ,Raa%’%

havi ng a sil i golyestee stlutibn dvest MS hEour§ywihich twas t‘o‘ﬂmmﬂhyﬁaacﬁymfdré)shmmftogr af t
Pt o a ot ai ni 896 el Pomedbhsenld Qﬁyamn&xn@?“ P S theledREOER and
nto a stain an
a partial ref kdp&rafeesf trie 1%&5&&::6@?%@&&5@2%1@ (‘Bhélion

di net hyl | sophthal ate (4.5 m)l), et hy ene glycol (6.5 nol)

3- propyl ene geyehsinge water{80PY parts) was addad @%ﬂmmﬁW%ﬂﬁI@QfQF@QMBIQS and

ester exchang %ﬁ%* 65 éﬁp{o [err]C -
over 4 hours. q\?hen, rﬁ?"rmr. gggq:fdd&?rb&gtthe ddisl%gig ed %ﬁ&&&%ﬁ% m xture

was heat edlT r disp2tidrer (THs disp2idrewas @dd@cbto dn bq;.uivalef[hmixtaemf watesgsd em
was gradual | ¥ SeROSER T £5ed Hlohdl ol &l dsttESon 5 Blviiy iXoiid capent of 8
0.2 mmHg for 3% hours to give polyester (Bo). Then, into a

reactor equi pped vmth a stirrer, a thernoneter, a refl uxing
Synthetic Example 4: Preparation of aqueous dispersion (Cag) containing polyvinyl

at

alcohol/aqueous polyisocyanate crosslinking agent
20 A 10% aqueous solution of polyvinyl alcohol (saponification percentage
98%,) was prepared and ELASTRON BN69 (10 parts by weight) manufactured by
Daiichi Kogyo Seiyaku was added thereto per 100 parts by weight of the solid
content of polyvinyl alcohol to give a polyvinyl alcohol/crosslinking agent-
containing aqueous dispersion (Cag).
25 Synthetic Example 5: Preparation of substrate sheet
The substrate sheets used in the Examples are the following, the
production method of which is shown in the following.
[substrate sheet ]}
PET (polyethylene terephthalate) was melt-extruded at 290°C and cooled
30 on a cooling roll at 30°C to give a S00 um thick unoriented sheet. The sheet was
used as the substrate sheet I. Visible light transmittance 95%
[substrate sheet II]
PEN (polyethylene naphthalate) was melt-extruded at 300°C and cooled'



device and a quantitative filtration device were charged the

above- nenti oned pol yester (Bo) (300 parts), nethyl ethyl ketone (360
parts) and isopropyl alcohol 5 (120 parts) and the m xture was stirred
with heating to dissolve the resin und reflux. When the resin was
conpl etely dissolved, a mxture of nmalefc acid (25 parts), ethyl
acrylate (65 parts) and octyl nmercaptane (1.5 parts) and a solution of

azobi si sobut yron| t ril egﬁ@af)géi&s d]lvgé ed [ m Xt u;e1 g [ret Eéﬁ?
ket one (90
added dropwi SleE:Q abh!Be $QbstPae $hestel, M&Bﬁl@ht@@fsﬂﬂﬁné@ﬂ% whi Ch was

foll owed by reaction for 3 hours to give a graft polyner (B) solution.
This graft pollsuhstratesheatd was cool ed to room tenperature and

triethylamne (59 p

exchange wat er (800gpa§%ﬂ¥¥i%vvas a@gggoélﬁf%ﬁéﬁbﬁl&% %HE’:\IN%%H |erdrtg) for 30

m nut es. 155@@emy1¢ne“ teremﬂhhlaadmﬂ beert sustitu tedeby Q&:lohtahneiﬂﬂntﬁ’ﬂ?rndl wagl ve
an aqueous per ion was a an equival ent
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(Bag) having &rplehtd ke THR shidet was u!ech/&s the sub%ﬁ“it@@ﬁé& TIEX aiRitte Hght

Preparation of aqueous dispersion (Caq) containing polyvinyl

al cohol /aqueodxammuytasmﬁ&%at e crosslinking agent 20 A 10% aqueous
sol ution of p VI n %ﬁgg{}f (saponi fication percentage 989% was

pr epar ed and 10 parts by weight) manufactured by

Dai i chi Kogyo Sei yalwo Sheferéin SUnBIoR of ethyereailfcol amnp@mghtofof t he
solid content. of polyvinyl alcohol to give a poly
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substrate sheets used In the Exanples are t efo OW n
product i on rretmmentedmhech iThesshoerwas usérbas thd sutistrate sheet I s uviistblatights heet

[] PET (D %J)oyl ene terephthal ate) was nelt-extruded at
290[err] C andug I'e MU' a cooling roll at 30[err]Cto give a 500 [err]m
thi ck unori®nt gshbshees sheth®] sheet was used as the substrate sheet |.
Visible light transpittance 95% [ substrate sheet PEN
(pol yet hyl ene napht halVsR@PnaResvameElt m@eé@ £@pérqopﬁedme%mgdoﬂ

31 on a 3peelth %ﬁzerdjﬂi(bo i BfiChRdrierited Sh¥&. TREOShdR WasMselidsthe
unoriented sheet. e sheet was

substrate sheet V. Visible light transmittance 95%
Examples1-1to1-5
20 The sulfonated polyaniline solution (Paq) obtained in Synthetic Example 1
and the sulfonic acid salt group-containing copolymerized polyester dispersion
(Aaq) obtained in Synthetic Example 2 were mixed in a solid ratio (weight ratio) of
20/80, and nonion surfactant Emulgen 810 (manufactured by Kao Corporation)
was added to a weight ratio to the sulfonated polyaniline in the solution (Paq) of
25 8/100, and the polyvinyl alcohol/aqueous polyisocyanate crosslinking agent-
containing aqueous dispersion (Caq) was added to a solid ratio (weight ratio) to the
dispersion (Aag} of 20/ 100 to give a coating liquid of this Example.
The above-mentioned coating liquid was applied to the substrate sheets I,
II, 111, IV and V to the solid concentration of 0.5 g/m? and dried with hot air at 70°C.
30 The evaluation results of these sheets are shown in Table 1.
Examples 2-1to2-5
In the same manner as in Example 1 except that the graft polyester
dispersion (Bag) obtained in Synthetic Example 3 was used instead of the



used as the substrate sheet Il. Visible light transmttance 94%

[ substrate sheet 111] A copol yner wherein 30 nol % of et hyl ene

gl ycol component of 5 polyethylene terephthal ate had been substituted by
cycl ohexanedi net hanol was mel t - extgalded at 290[err] C and cooled on a

cooling roll at 30[err]Cto give a 500 [err]mthick unori ented sheet.
The sheet was used as the substrate sheet I1l. Visible Iight

t tt 95% t . . | . '

30 ol % of ot AAEROR AR PERHEURSRE e Brarte 3 & ooprie SRR VAR PrIPRE 1.
been substituted byThHegh®einienidnsitoatag ligaid was apphe@(ﬁor thé%dbsﬁat%%{eetsr []C
and cool ed on _a _cooli ng}h@ol | at 30[err]Cto (gl ve g 500 [err]mthick

unori ent ed sh&ell, I'faed dHedhe splid ¢oncgniyation, ef §t€dﬁaﬁ@@ﬁﬁéie‘ﬂ1¢h°t%ﬁr§ﬁgp@
| i ght t L
Plo?ycar bonat ;%@%ﬁg&gﬁsﬁe&g%&%ﬁgﬁ%ﬁgﬁg cg%Ped ‘on a cooling roll

at 30[%er Examiples@ vEtaa3580 [err] mthick unoriented sheet. The sheet was

Bxampl s 1 - 1 to 1S Sy maner 4n 8 Kot L3 ns PN OO A Paq)

obtai ned i n Sypishifdel tndeéad the Aqueous diSfersidg (SHY)f sHrthibed dh Syﬁﬁ‘iehc Example 4
gr oup- contalnlng copol yneri zed pol yester dlsEerS|on (Aaq) obtained in

Synt heti ¢ Exa@pddhat glmeéolmqu'quhvl&ﬂQ@W@ a txchethghther%thioﬁumwelght

vas asded o Saname fepfRlon AR AR MRS £20108 28G4T

(Paq) of 2 Sqhidwasiprepahel. pol yvi nyl al cohol /aqueous pol yi socyanat e
crosslinking agent - contaj.nin ue | spers ed to a
co 1 d rati o (ver gh TreabeF e e odatnglopif wrl Abpliclic E Bertsl Teeh be a
coating |iqui g gf W%ﬁ\ﬁé%ﬂ@%&dconcenﬁaﬁonofag%/mﬁfmm%tﬁﬁ‘%ﬁwm

liquid was applledtothe substrate sheets I, 11, TV and V t he
sol i d concent Theieyalugtion resujisiaf shese smts(ﬁrt@hovmtmﬂabte Bir at 70[err] C 30

The eval uatlo? LESWstas. hgse sheets are shown in Table 1. Exanpl es -
2 - 1to 2 - i’ws‘? P&alﬁ the sane manner as in Exanple 1 except that

t he graft ol yest erThe sulfatiatqbpalyamili8aciitiob {Raqgh ettaimedSyr$ynthetic Exampledl , 3
was used inst Gfﬁ‘d sglffomcr:] acid salt group-containing copolymerized polyester dispersion {Aaq) 32
obtained in Synthetic Example 2 and SUMIMAL M-30W (methylated melamine
resin, manufactured by Sumitomo Chemical Industries, Ltd.) were admixed in a
solid ratio (weight ratio) of 10/85/5 and added to a mixed solvent
20 (water/isopropanol=50/50 (weight ratio)} to give a solution having a solid
concentration of 2 - 5%. To this solution was added Megafac F-142D (fluorine
surfactant, manufactured by DAINIPPON INK AND CHEMICALS, INC.) in a
proportion of 0.08 wt% to give a coating liquid.
The above-mentioned coating liquid was applied to the substrate sheets I,
25 10,1, IV and V to the solid concentration of 0.3 g/m? and dried with hot air at 70°C.
The evaluation results of these sheets are shown in Table 1.
Comparative Examples 1, 2
In the same manner as in Examples 1 and 2 except that aqueous
dispersion (Cag) obtained in Synthetic Example 4 was not added, a coating liquid
30 was prepared, from which a sheet was obtained in the same manner as in
Examples 1, 2.
Comparative Example 3
In the same manner as in Example 3 except that glycerol polyglycidyl ether



di spersion (Aaq) obtained in Synthetic Exanple 2, a coating liquid was

pr epar ed. The above-nentioned coating liquid was applied to the
substrate sheets I, I,111, IVand V to the solid concentration of 0.5
g/nerr] and dried with hot air at 70[ Ex The eval uation results of
t hese sheets are shown in Table 1. anples 3- 1to 3 5 In

the sanme manner as in Exanple 1 except t hat gl ycerol polyglycidyl ether

Bearpi o a | Vargtenlps PN S8k phhob s S Ak ot AR Fltin

t 't he
solid ratio Qhes@htmanneratsim)Ex‘amplbeelm spersion (Aaq) obtained in

-Synt heti ¢ Exanpl e /100, oat.i_n UId was pr

The above-nentioneﬁh nagor O&Hygﬁﬁ%F? ¢ shewm iy 5@Fﬁate sheets 1,

[1, I'll, IV and V to the SO|Id concentration of 0.5 g/nferr] and dried mnth
hot air at 70[err]C The evaluation results of these sheets are shown
in Table 1. Exanples 4 - 1 to 4 - 5 15 The sul fonat ed

pol yani |l ine solution (Pag) obtained in Synthetic Exanple 1, t he

sul fonic acid salt group-containing copolynerized pol yester dispersion
(Aaq) obtained in Synthetic Exanple 2 and SUM MAL M 30W ( net hyl at ed
nmel am ne resin, manufactured by Sumitonmo Chem cal Industries, Ltd.)
were adm xed in a solid ratio (weight ratio) of 10/85/5 and added to a
m xed solvent 20 (water/isopropanol =50/50 (weight ratio)) to give a
solution having a solid concentration of 2 - 5% To this solution was
added Megafac F- 142D (fluorine surfactant, manufactured by DAI Nl PPON
| NK AND CHEM CALS, INC.) in a proportion of 0.08 Mt%to give a coating
l'i quid. The above-nentioned coating |iquid was applied to the
substrate sheets I, 25 1,111, IV and V to the solid concentration of 0.3
g/mMerr] and dried with hot air at 70[err]C The eval uation results of
t hese sheets are shown in Table 1. Conparative Exanples 1, 2

In the same manner as in Exanples 1 and 2 except that aqueous

di spersion (Caq) obtained in Synthetic Exanple 4 was not added, a coating
liquid 30 was prepared, fromwhich a sheet was obtained in the sane manner
as in Exanples 1, 2. Conpar ati ve Exanple 3 In the
same manner as in Exanple 3 except that glycerol polyglycidyl ether

33

e



was not added, a coating liquid was prepared, fromwhich a sheet was
obtained in the sane manner as in Exanples 1, 2. The eval uati on
results of these sheets are shown in Table 1.

34 34 Table 1 subst -
RS[ err] RS[err] RS[err]/RS[err] RS[ err] RS[err]/RS[err] V.L.T.*
haze bl ock- rate
ing 1-1 I 3. 7x10[err] 9. 3x 10[err]T i 9.6X 10[err] 2.6
88% 2.8 [err] 1-2 11 2.6 x B®err] 4.2 x 10[err] 1.6 5.7
x 10[err] 2.2 87% 2 5 [err] 1-3 1] 4. 5x 10[err]
1. 1x10[ er e xtotenrd 374 8% A 1T Baze 1 blod
3.8 x 10[krr] i‘ﬁt 0[}e2$°r R§ RSiRS, |y EESFr] R§/§S°7 L ﬁa“:zkg&
[err] 1-5 \f .5x10f . =S QLerH] xHoLer+] 26
88% 2.2 11 [lerd] 2347x10 |9§x1qL x 261 erlr 36x108 xzﬁ)[err]l8 % 1| 88 5 Ox
10(err] [TE 1 W90 exBFY 42x1071 | 18 2 | 57%ige | TH2X 0B || 25 | 70
10[ err] 1 2 9 x 10[grr] 8Q0 2 [epr] 2-3 Ll 1
x 10[err]|1-3. 3x HD[ ¢Mrgx10°] 131x HY° 4x fﬁﬁer r}5x10% 434 ghoPT™% |32 | [Qrr|]
2-4 Y VA ST AL\ ST B errT ; 93.5 O ET Rkop 3 0

14 MU xIP°LIETT 3 x4 2.7 BRE% S| 2.3 | 5397
2.5 [err] 2A-5 %\g 10 lgf; ;Eg[err gx [lerr] 1 3.6x1 [err]
3 90pA-5 [2. ¥V | 3It1T |B:3x10° 2.7 9Zl>2>1:0810[é3r6] 788% 1pR& 1] O (1.1
2.9 x 10] _J %4 g9 25 e 572 6835 t8fET 582 X
loerr] |%iz| B L A RS T T ST
10[err] 9 12x 10[er 11.1x 1082 1.2x 103X 10[Eerr]2.9><2087 2.80% 89% | 2[®ir]O3-|4
|V 7. 6xp38f rr}n + Gg %Q&'rré 10° 3’2&}(% rr3‘4 28% —889% 1
[err] 3-5 \ 1. 5% O[eer xl(}[err ) 127 1.8x éjerrf 9.5
90% 2. 424 |[[elM] |4:2x10® | 1l4ax1et. |2 x1210[63.si<1& 5 x3.40[ erep% | 2.8| Iox
10[ err] g —88046 21 fsurr+ —~3 % 3 10{9'"/.*} —4- 5%
10[err] |%55| 7V8 x Ldf i (1-3% 0% ‘88%3-5"%93 [erf] Qd-"s 24,70
3.4x 10[efzh 4 11x 10[ee1d |7.0418 | 11 x [lDheied| 43 251 o
[err] 4-4 N2 O 0L agrr 13- Ax10Lerr} — 1 AL 61X mfm 1 21
89% 2. 132 [[efr] |£:3x10°| 82x10° 8>%~’10[e|2r>‘]1°3 6x D[ ef r B&% 1| 23 |6.9x
10[err] P33 I 33%6x10%4 é’fxlos[e”m D1x10°] 2.7 BokO[Ere] | O
>]_0[ err] >10000_ 14, 4x1Qlerrl] 2 Q9% 2 frgrrl

34 IV | 7.6%x10°| 7.6x10° 1 19><1o 2.5 8% |21| O

3-5 vV | 7.5%10® | 9x10® 1.2 1.9x10° 2.5 9% |24 | O

4-1 4.2x10°% | 5.5x10° 1.3 1x10° 2.4 88% | 2.1 [®)

4-2 3x10® | 4.5x10° 1.5 |7.8x10%| 26 8% |23 ]| O

4-3 3.4x10° | 4.1x10° 1.2 1%x10° 3 8% | 21| O

4-4 2.9x10° | 3.2x10° 1.1 6.1x10° 2.1 89% | 2.1 [e)

45 2.8%10° | 3.6x10°| 1.3 |6.2x10°| 22 8% |22| O

Com. 2x10° >10 | >10000 | 4.4x10° 2.2 8% | 2.2 A

Ex.1

Com. 7.8x10% | >10" | >10000 | 2x10° 2.5 89% | 1.9

Ex.2

Com. 8x10® | >10" | >10000 | 2x10° 2.5 85% | 1.8

Ex.3

*V.L.T. : visible light transmittance of highly antistatic laminate




Ex.1.Com I 7.8x 10[err] >10[ err] >10000 2x10[ err] 2.5

89% 1.9 x Ex.2 Com I 8x10[ err] >10[ err] >10000 2x10[ err]
2.5 85% 1.8 [err] Ex.3 * V.L.T.: visible light
transmittance of highly antistatic |anmggate

35 Exanmple 5: tray i ng vacuum form ng machi ne ( PLAVAC)
manuf act ured by Sanwa Kogyo Kabushi ki Kai sha and under the conditions
of 110[err]C, 13 éﬁ pre-heating and 55[err] C, 15 seconds form ng,
a tray having contaves {9 cmx 6 cm depth 4 cm in 35 rows x 4 lines and

R eI i e S s e
1-3, 2-1, 3- -1, an . e eval uat.i on
results of tﬂ@@%%@%ﬂ%@ﬁé‘ﬁ@%&@n§°fuo CEJ(%ﬁﬁqoé‘dﬁpr?:&F?P%gaﬂf“épe
Under the sa

v ng. one. 1 on G aRanBe Rbing ey havhBRohlis (SR 6 B dBpETLRIBES 10,
of concaveds wows¥dtlinestamd203em wide ﬂangﬁmastpmam'qim Tieeishéethobtathiekd iar ent
strip to ive a del rier ,tape, I heet s talnedln Exanpl es
1-1, 1-3, 2- ﬂ-ﬁﬁ-&%?,fj-ﬁﬁﬁ%—i@gg%ﬁgvcggg The

eval uation resul t STlQé evdl@stors Reilts of ttfese RRvéts lafe digdine irBTable 2.

36 ) Table 2 tray
Example 6: carrier tape

Under the same forming conditions with the tray, a 50 cm X 50 cm sheet
10 having one row of concaves (8 mm X8 mm, depth 5 mm) was prepared. One row
of concaves was cut into 20 mm strip, which was joined with a different strip to
give a model carrier tape. The sheets obtained in Examples 1-1, 1-3, 2-1, 3-1, 4-
1, 4-3 and 4-5 were used.
The evaluation results of these sheets are shown in Table 3.



sub- ., RSerr] RS[ err] RS[err]/RS[err] thickness RS[ err]

RS4/ RS3 strate ratio 1-1 6. 00
x-10[err] 4.98 x 10[err] 8.3 0.64 9.60 x 10[err] 1.6 1-3
4.70x 10[err] 2.44x 10[err] 5.2 61 9.40x 10[err] 2
2-1 3.20x 10[err] 1.34x 10[err] 4. 0 58 3.84x 10[err] 1.2
3-1 1.10x 10[err] 6.27x 10[err] 5 7 1.54x 10[err] . 1.4
4-1 5.80x 10[err] 2.61 x 10[err] ab 2 6. 96x 10[err] 1.2
4-3 4.60 x 10[err] 2.58 x 10[err] él‘ 16 8 5.06 x 10[err] 1.1
4-5 5.40 x 10[errfray®. 97 x 10[err] 5.5 0. 58 9.18 x 10[err] 1.7
5 Table 3 t ape sub-
RS[ err] RS[err] RS[err]/RS[err] thickness RS7 RS7/ RS6
strate sub- RS, RS RSs/RS{ dtthieknessl {1 RS, 20x7 Oks /5133
5.93x 10[err]|stratél. 4 0} 52 6.[76x10[ er r{lratio 1.3 1-3 00X
%058”] 10? 95 x110[ gr00ix 10° 498xlo;0- 6 83 %(U .64 €15l60x 1081 ¢ 1,6‘l
X errfi 3ty 8e 8 A—X 3 t

3-1 1.10 x L_]_iEI g’?b")étd‘ 244 i:clllggj 82‘;2 nég; g#?ﬁa)\slo[ """iz 1.2
4-1 5. 50x 1eFerr o e ,., . 6% 052 -8412&10mr;.rr] 2 1.1
4-3 4 80 x ltmerit-10XK Al 24 <10 S o @b 1.59¢10°10[lerr}4 1.5
4-5 5.20 x 1‘b1’I1er 80610° | 261e10f | 45 | 00585 |6.96x0°10[err].2
1.6 4-3 |4.60x10° |2.58x10° 5.6 0.58 37| 5.06 x 10Exanpl el.1:
packagi ng mat{et-bal | 5.40x10°% | 2.97Rabydt hybehe and gusg yul etizganeEvwere 17
mul ti-layer extruded and a pol'yethyl ene[ err ] pol yur et hane (t hi cknessof
each layer 100 m crons, 80 m crons) two-1l ayer filmwas obtained using
an inflatiop filmform ng nmachi ne, which wgghbleé 3/sed as the substrate sheet
Vi . The coating liquid of Exanple 2 was applied to the surface
of pol yur et hane tape

sub- RS, RS; RS3/RS, | thickness RS, RS,/RSq

strate ratio

1-1  [5.20x10® [5.93x10° 11.4 0.52 |6.76x10° 1.3

1-3  |5.00x10° |3.95x10° 7.9 0.6 9.00 % 10° 1.8

2-1 3.40x10° |1.97x10° 5.8 0.55 |3.74x10° 1.1

3-1 1.10x10° |9.13x10° 8.3 0.52 1.32x10° 1.2

4-1 5.50x10° [3.74x10° 6.8 0.55 |6.05x10® 1.1

4-3  14.80x10° | 3.46%x10° 7.2 052 |7.20x10® 1.5

4-5 5.20x10° | 4.63x10° 8.9 0.55 8.32x10° 1.6




of substrate sheet VI. After thorough drying, the polyethylene | ayer was
peel ed of f to give a conductive pol yurethane film The conductive | ayer
of this film had surface resistance at 25[err]C, 15% RH was 2 x 10[err]
/[err]. The surface resistance at 10 [err]C, 15% RH of this filmafter
150% stretching was not nore than 10[err] / [err]. As shown in
Fig. 1, this film2 was adhered to a corrugated paper frane 5 (25 cm x

30 cmwith aéSc . | with atwo-sided tape. A circuit
substrate 3 was gﬁé\hﬁ%ﬁ%@these two corrugated paper frame 5 with
t he film2, aPdlyetdet amd polgurethaed werenanki-ldyexedtrudedsarchaa manner
-that the circuit 15 substrate 3 is.retained {n the agir. int box 1 by the
b of the fiPeetiient potyutethane fidigieghpycas AT AGUL i A0SR o

present i nvengl e bBfaihéd using aRthiistdr fiifn HAchired wAEY

wat er resi stance gn resi stance to bgocking, because the’ conductive

| ayer has Beecusediasctietspbstratersiwet Vbn of a conductive 20 polynmer, a

t her nopl astic pol yger and a..crasshi nki agent.. .. Thi.s
application is basg]g‘e Rating Heud O%Epu "292% W%RQHBP%%@%P{%%@WWWW
Japan, the cogfisebktrafe sSMeeEVI. i Aflee tiRlrsuginasiing thé pelybthyledledsypris peeled off
38 VWHAT IS CLAIMED | S 1. Ahlgtghlﬁantigtdlgtigllam%gte cpgriprising

a substrate alf@Eve 26oRANGEVE Polyayethane filmg eaulushve layeralthisile Bade of

t he substrate ' | r b Sl ' r
and havi ng be%\hr?%ﬂfggg%%ﬂggkf ﬁgog’ al?l’%’e%%ialgggzgt iTg%%g?nﬁggk%S?%Pﬂ é‘%lé?m 1,
wherei n the c28rdytsYoRH lofiyes filmraifier 150% stretehing sws rot tinee thah a61%Q/ [Tol yner .

3. The highl tistatic |am. f.claimi laim2 wherein th
conducti ve 10 | ayd® YouR PG} R G T iebagtrel B A e B iR ng

agent. (25 cm X 30 cm with a 15 cmX20 cm opening) with a two-sided tape. A circuit

substrate 3 was sandwiched between these two corrugated paper frame 5 with the
film 2, and placed in a corrugated paper box 1 in such a manner that the circuit
15 substrate 3 is retained in the air in the box 1 by the aid of the films.

The highly antistatic laminate of the present invention is superior in
antistatic property, transparency, water resistance and resistance to blocking,
because the conductive layer has been cured by the reaction of a conductive

20 polymer, a thermoplastic polymer and a crosslinking agent.

This application is based on a patent application No. 174748/1998 filed in

Japan, the content of which is hereby incorporated by reference.



4. The highly antistatic |am nate of claim11, wherein the conductive

polymer is a conductive polyner soluble in water or an organi c sol vent.
15 5. The highly antistatic |lam nate of claim1, wherein the conductive
polymer is polyaniline or a derivaggve thereof. 6. The highly

antistatic lam nate of claim11, wherein the conductive polyner is

sul fonic acid group-containing polyaniline or a derivative thereof. 20

7. The highl | ' am nate of claim11, wherein the conductive

pol ymer %%ﬁ%ﬁ#é%@ﬁgﬁnélkoxy-substituted am nobenzenesul fonic acid as a
pol ymeri zabl €. A higlelfreeietitic lamifate 8omphisingyi gSubsteaté aad al donduetiveier of

-claim1l1, wherein the conductive _poI%/mer conpri ses am _noani sol esul foni c
acid as a pol3mERishen at kasiRneside of the subsiaterfaidicogangtve Ay COMRISISR nat e

of claim 2, LBt ge%{gp [ | ris a polyester having a
hydr ophilic \gﬁg{ifg‘ﬁﬁ%&%ﬁ .H#‘ﬁ%éhlﬁgﬁ%%gﬁt i static |l am nate of claim 2,

wherein tHe thernopl astic pol yner Is a copol yneri zed pol yester

obt ai ned by c¢op ri.zi ng a.dicarboxylic acid havi drophj.lic
oroup i n & propa Pk Pt AngsEns Lol Y citint ftneiRll Bk conguehye EVGcRitner
39 CORBRIMRIZES Athémtb sﬂ?ﬁ'l e@ hydrophilic group in a proportion of
0. 5- 15 nol % of t he entﬁi)ée iojpﬁcorrponent or both of these conponents.
11. The highly antistatic lam nate of claim2, wherein the thernoplastic
pol yer 5 i3 angighhy BALYSAE HmAlebASPY Rk 2 UHeEh AR thARuAkve?
vi nyl nononmer “havi nd

10 layer is cured by crosslinking reaction with a crosslinking agent.

4. The highly antistatic laminate of claim 1, wherein the conductive polymer is a

conductive polymer soluble in water or an organic solvent.

15 5. The highly antistatic laminate of claim 1, wherein the conductive polymer is
polyaniline or a derivative thereof.

6. The highly antistatic laminate of claim 1, wherein the conductive polymer is
sulfonic acid group-containing polyaniline or a derivative thereof.

20
7. The highly antistatic laminate of claim 1, wherein the conductive polymer
comprises an alkoxy-substituted aminobenzenesulfonic acid as a polymerizable

component.

25 8. The highly antistatic laminate of claim 1, wherein the conductive polymer

comprises aminoanisolesulfonic acid as a polymerizable component.

9. The highly antistatic laminate of claim 2, wherein the thermoplastic polymer is
a polyester having a hydrophilic group.

30
10. The highly antistatic laminate of claim 2, wherein the thermoplastic polymer
is a copolymerized polyester obtained by copolymerizing a dicarboxylic acid having
a hydrophilic group in a proportion of 0.5-15 mol% of the entire dicarboxylic acid

* c L M S *



hydrophilic group to pol yester. 12. The highly antistatic | am nate

of claim3, wherein the crosslinking agent is at | east one nenber
selected fromthe group consisting of a multifunctional epoxy 10 conpound,
a nmultifunctional isocyanate conpound, mul tifunctional oxazoline

conpound, a nultifunctional vinyl conpound, a nultifunctional acrylic
conpound, a nultifunctional carboxylic acid conpound, a nultifunctional

ani ne conpound, a rultifunctiqnal droxy conpound and a
nul ti functi on& ml‘?@?%’étp?roadm”‘a%%ﬁ&)ﬁﬁ‘?p group £ prapertiqTyefi Q,Skm melact ¢

| ani nate of chigé eatre@iolcotipBnént ¥ABH®I dT thE@ GRSty layer is cured
by self-crosslinking of a conductive polyner or a thernoplastic
pol ymer or a conductive polymer and a thernoplastic polyner. 20 14. The

hi ghly anti st ati ) i . e e _conductive .| ayer
further conpr |qs1 é?ﬂé@Wa%%nt?ﬁé Blrfinde %%%n% ‘kﬁﬁrﬁr“y&ﬁ "@%"F@/‘i POIYTSE e
of claim 15 wisea graft pdipestertsbtainied bygraft polymeization of 8 a8l mBidendr

organic resin glpd t.he highl\é antistatic |am nate has a haze of 25 not
more than 5. ohydrophilic grgub$9 BOKESET-y antistatic | aninate of claim 1,

wherein the substrate is a filmor sheet made froma material selected
fromthe group consisting of polyester, pol ycar bonate, polyolefin and
pol yur et hane. 130 The highly antisté atei of chainc3, Ivehreiat the coosslinking @gent is at

I LT T N T
(RS[err]) 18t 2ahpound;a nriléfun¢donal isocyanate compound, a multifunctional oxazoline
40 compound, a multifunctional vinyl compound, a multifunctional acrylic
compound, a multifunctional carboxylic acid compound, a multifunctional amine
compound, a multifunctional hydroxy compound and a multifunctional mercapto
compound.
15
13. The highly antistatic laminate of claim 1 or claim 2, wherein the conductive
layer is cured by self-crosslinking of a conductive polymer or a thermoplastic

polymer or a conductive polymer and a thermoplastic polymer.

20 14. The highly antistatic laminate of claim 1, wherein the conductive layer
further comprises a surfactant.

15. The highly antistatic laminate of claim 1, wherein the substrate is a film or
sheet made from an organic resin, and the highly antistatic laminate has a haze of
25 not more than 5.0.

16. The highly antistatic laminate of claim 1, wherein the substrate is a film or
sheet made from a material selected from the group consisting of polyester,
polycarbonate, polyolefin and polyurethane.
30
17. A highly antistatic laminate comprising a substrate and a conductive layer
laminated on at least one side of the substrate,
said conductive layer having a surface resistance (RS,) at 25°C, relative

) O A A



hum dity 15% of not nore than 10[err]/[err], and a ratio (RS[err]/RS[err])

of surface resistance (RS[err]) at 25C, relative humdity 15% after

i mrer sing the highly antistatic lamnate in pure water at 40[err]C for
one hour, to RS[err] of not nore than : 5 18 The highly antistatic

| am nate of claim 17, wherein the conductive |ayer further has a ratio
-(RS[err]/RS[err]) of surface resistance (RS[err]) at 25[err]C, relative

[T L) oo o R P U S G
| am nate of Fési’étﬁhég(RS,)@t'%’G‘ ﬂefauvehﬁnﬁidﬁytﬂS%aﬁermﬁﬁeﬁwg

~conprises a conductive polynmer and have been cured A cont ai ner
for el ect r onPBUgfaHe aminatem puresratsr At for ongihegr: oS f ﬁlpp more than 10.
antistatic lamnate of claiml1, 17 or 18. 15 21. The cont ai ner of
claim 20, which is a tray. 22. A carrier tape for electronic parts,
whi ch is @bt aBnéthethighlyramtistaticamimagalof claim 17amthesdinthe coraduiatize dayef cl ai m

1, 17 18. _20 23 A | ect bf a d b

Formng a hi BATgerAS 1o (B2 RS of e rosis e IR A9 srburehamadly
d I ﬁi‘gh] thes

\(/:\ﬁlncﬁctlr\z;; cggrrg{?%%s a contave and a %iange on t‘ﬁ?fg??jé’r per:}&?]ery

t hereof, 25 thanlO. wherein a surface resistance (RS[err]) at 25[err]C,

rel ative hum dity 15% of the conductive |layer of the flange is not
nore than 10[err] / [err], aratio (RS err]/RS[err]) of surface

resi stanc® (RS[ eThd highly aHfisatid ﬁnﬁhatmﬂo!ainmmbﬂblaxnﬂ@/mmferdmm@onduct ive

| ayer of the fI e after imersing th ure water at 40[err]C
for one hour C°¥‘3P‘F§‘§F2@%f CP’%‘H‘\"@Fsacongwﬁtg‘@ R erl%“é gﬁge éeqnaqqrg d( RS5/ RS3) of
surface resistance (RS[err]) at 25[err]C, relative 30 humdity 15% of the
conductive | ayer of the concave having a thickness correspondlng to

0.5 to 0.7-f&0d sfcontainertfor elaesenicparisewhidnigebtainediby éomying she\bighior e
than 100. antistatic laminate of claim 1, 17 or 18.

15
21. The container of claim 20, which is a tray.

22. A carrier tape for electronic parts, which is obtained by forming the highly
antistatic laminate of claim 1, 17 or 18.

20
23 A tray for electronic parts, which is obtained by forming a highly antistatic
laminate comprising a substrate and a conductive layer laminated on at least one
side of the substrate, which tray comprises a concave and a flange on the outer
periphery thereof,

25 wherein a surface resistance (RS,) at 25°C, relative humidity 15% of the
conductive layer of the flange is not more than 10''Q /[, a ratio (RS,/RS;) of
surface resistance (RS,) at 25°C, relative humidity 15% of the conductive layer of
the flange after immersing the tray in pure water at 40°C for one hour, to RS, is not
more than 10, and a ratio (RSs/RS;) of surface resistance (RSs) at 25°C, relative

30 humidity 15% of the conductive layer of the concave having a thickness
corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RS; is not more
than 100.
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41 24. The tray for electronic parts of claim 23, which is obtained
by formng the highly antistatic |amnate of claiml, 17 or 18.

25. A carrier tape for electronic parts, which is obtained by formng a
highly 5 antistatic |amnate conprisi&g a substrate and a conductive | ayer
| am nat ed on at | east one side of the substrate, which carrier tape
conprises plural concaves to house plural electronic parts di sposed

al ong the | opgi tpdi hal -di recti and lange ... . on the ,outer.peniphery

fhercof | <24 "1l B ox SERon mls of b 33 yich s B By EbuBE A T

rel ati ve hunhihlyadtitatd ldnigafelofeRagut i7er i8lyer of the flange is not nore
-than 10[err] /[err], a ratio (RS7/RS6) of a surface resistance

(RS[err]) at 25[err]C, relative humdity 15% of the conductive |ayer of

the flange ahker,id ' | | & dB4i6 . C for
one hour,g tobs' Ah%ﬁ%@%%ﬁgﬁ{dﬁéig?ﬁ%g a ra?eli\%&?ligi eg%] ]err]) of
a surf ace 5r eantistatic tangiRSfecomhprising 25udbstrhte and a condctive ayehn lerithiated drbéh of

t he conductiye ] ayer,.of .the concave .having. a,thi ckness 1 orresponding to
0.5 Lo 0. -1 bRt GHe Hilg of HiecaupRle, i caifich sape CHfges By OGN E o
than 100. house Pifiral ERRtreRId paifs &ﬁﬁ?eﬁ@lor@ t®ie loritueinka Qirectfin Shdh LR

whi ch is obtained by fornng t i ghly antistatic lamnate of cfaim
1, 17 or 18.onghe outer periphenyitheepof,ng package material conprising a

cont ai ner and a pai . i f. Qo Al el be
packaged t her ebet %@#&%%ﬁﬁ%ﬁr&sﬁq{el dr$§5 ﬁé\%sn(gj%faﬁwgu%gﬁhﬁ' g$&°o°g.6fd I ng
enchIﬂS) fi xemI i Goﬂ%iﬁ,}tﬁe Mye'f] ofthe flahge é$ notsibre ﬁiafxemﬁhgf/ m,ﬁa&b EREJIRS,) of a
nmenbers sel ecte romthe group_consisting of t [ antistatic
| anmi nat es of SYBACKIESISEANCE @%3@5 2§é§1 relative gu%‘i‘%&‘?@%& EORRHCRNe [7en8t ai ned
by using theky giHgeé ARt irphiisifig kReTtare? te il firfwater ath0°¢ foPénd Bo@S t&
substrate for the card.

RS, is not more than 10, and a ratio (RSs/RSg) of a surface resistance (RSg) at 25°C,

relative humidity 15% of the conductive layer of the concave having a thickness

15 corresponding to 0.5 to 0.7-fold of the thickness of the flange, to RS; is not more

than 100.

26. The carrier tape for electronic parts of claim 25, which is obtained by forming
the highly antistatic laminate of claim 1, 17 or 18.
20
27. A buffering package material comprising a container and a pair of stretch
films for carrying an article to be packaged therebetween, said stretch films having
a pair of opposing ends fixed in the container, wherein said stretch films are the
members selected from the group consisting of the highly antistatic laminates of
25 claim 1, 17 or 18.

28. An IC card which is obtained by using the highly antistatic laminate of claim
1, 17 or 18 as a substrate for the card.
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