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ELECTROSTATI CCOAH NGS AND ARTI CLES COWPRI SI NG
w@@lmmmﬁ’HENES BACKGROUND El ectrostatic di schacgarsen7/001245

pn (ESD) is a cof ﬁroplcewuszeowomzmw
; ons i ncl udi ng elle I c devices which are
becom ng smaller and nore intricate. | n many cases,

coati ngs are needed which can function as
el ectrostatic discharge coatings, particularly in fine

£ ECTROSTATIEPCOATINGS AND mi‘nttES' CEMPRISBIG ?@g’ﬁ‘ﬁﬂpn ENES

structural control. However, limtations exis
these el ectrostatic di scharge coatings, and versatile

coatings are needed whic specific
per f ormance requirenent S%WEQ Doati ng systemis
né&ettebstbtic tischary étaﬂislsifpaﬁbﬁ (E3D)hs atéb?ﬁl‘i'lofnoproblem in many

‘%grtl cul ar_applications. Al though’electric
applicadionsdpeivging electronic deyiees wb&l'aal@ob&mmmga&maller and more intricate.

i a6 HoRBEHES OBy REHTEY Eoh 58l SEEBEA dgrarce

coatingss partiaulate umfmé strudtiies @pplicatiorii which, relqﬂlr@H‘Mlgh degree of
ovide suyfficient versati ?

str Cti’)%é'?éqrg qeﬁ"?r‘&ﬁ\r}]g'{c HB’H‘?“Q’F&%X'%W@T these @@%95@6d¥ssl’mge coatings,
and veRjat|e Ebalings bl Reeded Whicl tan M bdediciefdymnge rmapirements.

Hence, aricoating svstieam ienecsentiwhicht isn@rpatilparnid em betuhed to particular

oo Ajind B ERHGEMY R34 BOR T, SR ALS known as
inherdritiyt comdmmgop@yrr@s (tepsyemtriRsict) Saidudt ‘polymers, and

conpatibility, and el'ectiostatic propertie

conjugatgd, RolYEISSE: 2nd Himlikevesan '@@ ssediin &bemaploImasIoas,em many cases,

they clld‘nég*: Eﬁ@d% %H%% y r s can I-"Eége’dl srg‘gﬁg g:gs?sh they are limited

by prqnegamgcambinséabihtyoprtothnt&rps’.u rﬁ-‘dted:xamme,plbﬁls bf solueflity Iof the intrinsically
wever se coat i can_have genera

conduEfigh P@Z’"F‘gﬁzﬁvn'g"itm@mqq% @60, 6PRking pm:gﬁrypa@nctge difficult to

achlewn deSWsVﬁted'isﬁﬁd) bt Hlloﬁqthb%méblgfbf tlfé‘ééﬁ’dlfc‘?ﬂgl Sckﬁ‘@r to be

. mar systens are need ectrostatic
mini $\hat it can gwevide dhe dgéwedmsatﬂgv,sgmmmblmaddwectmstat:c

prope %ﬂ@tﬁfe&]@ ﬁ%‘ﬁ?}.?ﬁé}‘ 18 om& ¥<§g§%kiv§:p§l\2r%§;seare insoluble in

the conductive staten INtsoni cgsds) fesblablef conclugtive pShintsleeam sk dispersed in

or gamgg%yv'kjﬁ% &qu%ﬂ;gﬁgﬁgﬁ Eﬁég 2(:%3 ﬁ&? prﬁ\gy;?;&@se coatings can

have garleraliie)ow B0PY ddiY Rved)limited optical transparency, and low
conductivity. Better electrically conducting polymer systems are needed for

electrostatic discharge coatings. In addition, good coating systems based on organic
solvents (non-aqueous solvents) are needed.

For context, electrically conductive polymérs are described in 7he Encyclopedia
of Polymer Science and Engineering, Wiley, 1990, pages 298-300, including
polyacetylene, poly(p-phenylene), poly(p-phenylene sulfide), polypyrrole, and
polythiophene, which is hereby incorporated by reference in its entirety. This reference
also describes blending and copolymerization of polymers, including block copolymer
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pol yt hi ophene, which is hereby incorporated by

reference in its entirety. This reference al so
Wdefmmsms bl endi ng and copol ynmeri zati on of poPgMAIS2007/001245
| bl 0|C][<| |00p|ol y]ne'tr e 30PBTIUS 2007001245
i milii Lt

&t f or mati on. Bl ock

copol yners are described in for exanple, Block
Copol ynmers, Overview and Critical Survey, by Noshay
and McG ath, Academ c Press, 1977. For exanple, this

formation. Boakr ¢ raeRs dréot |
A B-A bl o dp!ﬂy ol ym??fzﬁgmf ggeéﬁérﬁandg@%?ﬁa olymers,
overvigw %qég'{g/ Zgg Qshaytan MCGrEﬂ‘e(AQGdetTHC iPeess, 1977. For

e e 8 10y i bt R A e

copolgners (&TapteP&)cand CRAB) annitiBib e Ko (J"ah pter 7?1. .
Provi de is

- Bt aBefiAtians 2ss dangribse ta r?emxamptmusugtgéteuo 6,099,757
(Kulkér“hl,e)\ﬁﬁ:‘i'fcﬁéhﬁt '9s ‘i’a‘iéﬂaﬁlﬁy?hl 2 p%f%‘gbé%zg(ﬁ%f galﬁ{%ﬁ%nch copolymer

based on regi‘oregular po
electrpstqt(CtaﬂpipathS) can offer many advantages over ot her

ICPs in that they can have (1) high solubility, (2)

good el ectronic properties such as hi gh conductivity,

(3) st abl e dopi ng, and (4)Slz t corrpatl_kIJ_lhllty W th
e |c ners e

i oys structural and synt
(R}P@ dRereinds @qui’éa‘%dﬁtmjvmt‘ih Goatuhg sgstem)mmmh can be used in

| d et hod
clecrBSAE 8 Ao, T8l B B
polvth;?mer@s Rgsmrrlegluhrmowalrigghaﬁ%sgg&m?fg@gy%gaﬁg%ges over other
1cps fihuE ey F%Et“&b’?ggb.h@? B@lﬁvrc@atgqqgi ¢eciramic properties such as
high c%h@&t:t‘ﬁ‘qgl (Wﬁﬁb%d@?’%g i c‘Ft%FFﬁEé St%?nﬁé&t#:ﬁt@%itﬁ 'Various

end conpri ast one pol

po
structu?lr@ndsswﬁ@heﬁ@ D@Wé@fﬁfﬁarThmll?vleglgO? gemcrasatda Iagltrorige@lﬁ'ier @®AiMgs coated
articleB L as thethodeir mighiny AR el et vaihia Gmasisions as

electrmﬁtatlcaﬁssipaiim’pmatn'fgs of > 80 %as measured by U/ Vis
ect r osco fil mthi ckness of 38 nm The pol yner

Xarmplg %HS e PQ!F&jl‘}IP&PV@@ﬁW@ﬁlﬁempaﬂnpe at least one
substrhw%défeéné’éle%t | op enepaﬂloﬁ cg%‘ﬁ%@%g li}.@%%{%n\g“gmm the

regi oregul ar pol yt
coating £gmptisesfatinastovng rolyarerddend |c9mprfsglg)ae l;adsa bne polymer

compr BRI oPiEFRERE R oSS R b v e ot
comprise regloregular polythiophene. The resulting ESD coating can have an optical
transparency of > 80 % as measured by UV/Vis spectroscopy at a film thickness of 38
nm. The polymer comprising the regioregular polythiophene can be a homopolymer or
a copolymer. If the polymer comprising regioregular polythiophene is a block
copolymer, one segment of the block can comprise regioregular polythiophene. The
degree of regioregularity can be, for example, at least 85%, or alternatively, at least
95%.

Another embodiment provides an article comprising: at least one substrate,

\SH_1530874.1



95% Anot her enbodi nent provides an article
conprising: at |east one substrate, VSHI530874.1m

, WQ@W%S&HB@?/ 00124! at | east one electrostatic PCT/US2007/001245
R IRRRIR  cont 19,00 L rmspigs’ ' RC TUS2007 /001 2

------------ We€dll of about 100 nnilg wherein the coati nigit
conprises (1) at |east one polyner blend conprising at

| east one pol yner conprising an organi c sol vent
sol ubl e regi oregul ar pol yt hi ophene whi ch i s doped, an

at Ieés%bnételééﬁééta?i@edl%ﬂﬁf‘bﬁ c8 nﬁ%otflg #fﬂs %ﬁg‘% Q%Qﬁg& gpﬂtmg thickness

does not conpri se regl oregu
of abpyt 100 2w oy less;nubereim tiye coating te@ris&ﬁ‘(d) at lease onki ptflymer blend

compr i AER8sbbar hdlinel SEmiRing oo AsSaaR Sobeiksoluble segioregular
polytnn)phéﬁéﬁ}ﬂﬂé‘h ¥ evpeanans (2 §9!%§€‘6Hé’6?‘g?ﬁlc5%?\/é}ﬂ‘sdﬁlb¢18 polymer

provided is an article conmprising
whlcts doss nat eomprisedegioregularipolythiophenes whieteinphiel coating transparency

is at @g#p?ﬁ%e 3 Qﬁg@@& thickhess é\h f%ﬁhr;n; %gﬁgéné‘ %@sparency can be at
least 969b ovegthe waveletidthaBhge of 300 Mo 8Ty h . THal g”a'n%hc.ar can be also

the, coating transparency is at |east 80%
measﬂfﬁd:ﬂﬁégg%\" 38 nm Anot her embodi ment provides a

CARe| BOVIATIY 9 b BRI SR 605 814 BBk Fak) 3t 18 one
electrostqmcu dissigation Iceaang @methedubstiate,onhetsin the coatlng comprlses at least

reqi or.equl ar hene and at | east one

ne ik SO 2niosihg reBlredyarathiaphome pditbalceaBng, wherein the
coatnrﬁgﬂ&ah&&?eﬁq/ plab Ré“as@ Bb%%lpé”cégﬁﬁ Qﬁicﬂheﬁfasﬁe §eat a

i ckness rovi are coat

Sepggne@@gnl@qadlpaﬂnﬁ @mmdasra ceating:forpplated ttoobe anfeleetsostatic
| dissupﬁﬂgll'l Qgéﬁtgg i éé)gﬂ%‘itlé’é% gggvr@ﬂgyrgg{ qu c gg]g% at least one

polymeelcamprelu}g segibtegutat polytiibphdee and @t%aétgar@baﬁﬁ{er which does
enerate sufficient

not C‘HHRH%FEF?Q}?'E “?%BQ'YEEP&?%.W whendriad bas ageansparency of at least
80% &catisicRtess\br 3@k, gJood conpati bl e bl end structures
can be nmade whi ch show good durability, heat
rAlsp pravided arpoalingrsotelions: empaintsiwhiek carmbegpptied to surfaces
nsparency. Excellent conbination of properties can
and dLé&
‘achi eved including for exanple the good conbination

o¥lafy Ilmpbdnnhadvantagesrtsnawe‘eg@%edaﬁduli?@j for example, good
ﬁ%r)%uct Vi té’ O her cli)nduct | g P
versat €cause relatively small amounts of the conductlng polymer need to be
present to generate sufficient conductivity. Good percolation behavior can be achieved.
Moreover, good compatible blend structures can be made which show good durability,

heat resistance, and water resistance, as well as good transparency. Excellent

combination of properties can be achieved including for example the good combination
of film formation, transparency, and good conductivity. Other conducting polymers
cannot provide the same degree of versatility.

BRIEF DESCRIPTION OF THE FIGURE
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cannot provide the same degree of versatility. BRI EF
DESCRI PTI ON OF THE FI GURE 30874. 1nt Mum PCT/ US2007/ 00

WQZW/GSS@FiiiiiiIT|||iII|IIIIIiiiiliTpilzCir/ﬁSﬁﬁWmmms
“ ""‘;;g&lRepr esentative ga.»;g-”mnspcwuszoewom 20 5y
et i ng prepared aggording to wor ki ng exanpl e Hiii)

IA DETAI LED DESCRI PTION All references cited herein
are hereby incorporated by reference in their
entirety. One enbodi nent provides an article

Figure dnpReprasghtativel @9 ttarsmissioASpettreim of ah
¥ el ectrostatic di ssipation co?tq ng onet ﬁeeez%%&e?@?% prepared

accorgng womeg@dammg derprises at | east one pol yrer
bl end conprising at |east one pol ymer conprising
regi oregul ar pol yt hi ophene and at | east one pol yner

whi ch does not conprDEQ'A[@gD(mmlm(gnl yt hi ophene.
T?«ﬁ sulti n ESD coat i n&eg have an opti cal
HEEFJ tﬁd feesin are feseby sorporated by referencein Uye:r entirety.

UMngﬁ?nBPr ans@ggﬁgﬁ f:aa’ﬁa@%gk@g‘&%@“ﬁﬁ aﬁts%éégpﬁgo SB'Ptel

at least en¢ eledtustatidhdissipation cBating rc&ﬂﬂ’féistﬂmbatéaWh%réiﬂrtthcoatlng
f or wayel eng hs, covering 300 nmto 800 nm

compﬁﬁt;seag,%%ﬁﬁ 20e Porymen Bignd.conpprisi atﬂea%m p@vmers:omnsmg
reglorégutarfpdlﬁhldbﬂén@ érﬂﬂa@léaﬁ? BB rP({)VfH @@m:.?lg%?hhﬁ:é&@rige

are pre erred surface ca
regiorsg@larmlwthmhenectm resultingl Esalmagmg crmhave anl optical

transgdibALY 8t re&gﬁglﬁgarrggsg%t‘”g@sﬁ dsdne JLAREY VAR shegtroscopy at a

coatlngrthnﬂ(neﬁs ofi abeubss mahe The trahs;m'éhtﬁ Ehﬁrdé/ Jéai@:t ﬁﬁm about 90%
her suﬁt}qstr es incl ude for exa le sili con waf ers or ’
or greg é‘?ﬁ—.‘i’j‘ﬁ‘ erﬂ%ﬁ trapsparensy valieocan: batamleMedrfor wavelengths
d
coverifg! 3({09ﬁﬁr too80¢ Rl rcﬁdmgfé gﬁﬁicué%%rﬂﬁf‘goc @6' g

organic drin

n'H?ﬁ:)substpateu is mhgaoﬁculaﬂys dmitedealtiduggh iﬁsalal‘tlﬁgséﬁb%.h%tes are
gl ass

et Ry M a0 B A ) BB P roati
dischapge. Qoavmonh solif enaterialesh bEQJS@B%éIﬂglr@a@lagfes, metals, ceramics,

formul ated for the E)artlcu ar electr
polymers; SopRasias il theiliken Thershapecafithesudistratelissnoppartizalarly

0 | end
I A s PRSP o s &) Simon sl e
that hau e@n coatednyith, palymers; tstructured carbons, inorganic oxides, metals,

organic or inorganic compounds as well as nano-compositions of these materials. The

substrate can be an insulating substrate including glass or polymer substrate.

Electrostatic dissipation coatings are known in the art, and the coating can be
formulated for the particular electrostatic dissipation application.

The electrostatic dissipation coating on the substrate can be a polymer blend
comprising multiple polymer components as known in the art. For example, a first
polymer component can be at least one polymer comprising regioregular polythiophene.
A second polymer component can be at least one polymer which does not comprise
regioregular polythiophene. The first and second polymers are different polymers. One

\SH_1530874.1



pol ymer conponent can be at |east one polynmer
conprising regioregul ar pol yt hi ophene. A second
WOQDMWBIS@OITponent can be at | east one pol yner pamniusk007/001245

Hpgmgonpr i se regi or egubmky POPCT/USR2007 /081 24 Sy

1!| v i ] —
Adll second pol ymer sthesieisidi f f erent pol yners.  Onelhuiiii hi

i SH 1530874. 11 PCT/ US2007/ 00124 Mflfflmwmiiiffifli
mi TGEPGAUIJlI :>nt n! skilled in the art knows that
a particular polynmer conprises a heterogeneous

skilleddh Ithetarp Rnevs RRAY S parEOdar Eo%ﬁ’er}’&imgﬁs e (I)'ﬁ‘?éﬁﬁlﬁ%heous collection

Regi or equl ar pol yt hi ophene pol'yners a
of pOimengmafgsamamtd@pae vralymesr e descri bed for exarrpl e

heregﬁx%%ﬁw"c or oepg‘leg&zpé&é}e&ﬁ %é‘ | qlg)%éfse 'ﬁ&t"? block

copolvmers oire rdascnbew forséxEmpRInIS Patéit Mes.)8,802/87aN5nd 3”166 172,
ynmer o r a copol ymer. The copol yner can

Wh'dha!ﬁ bsker[ggwspmatedahn r@feéea@@ intheinentinety I'ﬁln@kp@lamer comprising

reglo&%;ﬂ?%r‘ Eﬁlgﬂ'ﬁ%@éﬁé&]‘ ﬁrbep'i? 'héww\'@@am? Aoﬁ%ﬁmgr &' copolymer can

be a bkut:k.aupemgr, dinslpETes segmiat of biey bfdt?&ialnocfbrﬁpnw redibregular
pur

polytRphERE: SOlE FohutersAn R Wedh b6 oF Jask SOl ek whiah are
sufﬁcté?ﬂly%:%pen%@& tﬁé@fﬂéfﬁurﬁ@i@htésoﬁpbfgl ik 9&“ ar

pol yt hi ophene co sitions, 1nc ends are
dMathpds to prepare, puaﬁpllﬂepd,oﬁormtmatm dppé,eanhd put in usable form are

I Feb
knowgﬁglthéaai-t Ogof%gﬁﬁgez,hﬂc&% r?eﬂr{ Eg{;ég?ﬁ }yghlppgﬁgg compositions,
mcludrhgsmeﬁdy e aésmﬁecﬂrrﬁfdﬁé)!dn@pllefﬂrbMSQﬁi%ﬂ Pﬁ%nt%ﬁ?l‘ic&hé%ﬂ/ﬁﬂ 211
A i cations. Additional regioregul ar
filed a@fwey 1004303 Fe Sheina etal(Hale fImecesaarh@V@r Osmpositions). These
hetid 2005
form telﬁgogﬁéo af:Flf{i:(e:gl oll'y%&?cf f&%ﬂ?ﬁ@h ?{%ﬂ{:att%ﬁ] St hi oghgnes)
FAdditiopal regioreguéarcpolythieph mtompombhs @se idescribed in for example

us ke B804 P TR Rt S3, s o RSSO0 Regioregutr

Poly(?—BubsthtéaummSﬁﬁde%) FWﬁEiittﬁfl@nﬂﬂ%s%EMt D@Qﬁé@"’éé‘ﬁféﬂ\ &in 11/234,373
nce in their entirety. Additional ?Boreg ar !

filed %tﬁF&%&ﬁeﬁgogéﬁbb‘ﬁi‘r Oéﬁ@mwr RegieregularRoly(3-sebstitutedthiophenes)

or PREFSVSBIE e, T B o BB G vy

F!&ddtbtonahmlcﬁnegamrwm:dmerﬁo@ﬁnpumtloﬁs bfe Hes@ibed in US
provisiQiit R8T A, Bo7EERERs s Cobohimenaorsallblestolybiiophenes) -
with Iiiprb¥eed Electronic Performance filed March 15, 2005, which is hereby
incorporated by reference in its entirety.

Additional regioregular polythiophene compositions are described in US
Provisional Patent Appln no. 60/703,890 filed August 1, 2005 for Solvent Suppressed
Doping of Regioregular Polythiophenes, which is hereby mcorporated by reference in its

entirety.

More specifically, synthetic methods, doping, and polymer characterization,
including regioregular polythiophenes with side groups, are provided in, for example,
U.S. Patent Nos. 6,602,974 to McCullough et al. and 6,166,172 to McCullough et al.,

5
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Provi sional Patent Appln no. 60/703,890 filed August

1, 2005 for Solvent Suppressed Doping of Regioregul ar
w@aquohuaphenes whi ch is hereby incorporated BgT/US2007/001245

gin its entiret e sPCTIUS2007/00124 5

‘ : dopi ng’ dpol ynmer I
characterization, | ncl udi ng regi oreqgul ar
pol yt hi ophenes with side groups, are provided in, for
exanple, U S. Patent Nos. 6,602,974 to MCul |l ough et

whnclatlare hedely iftorparatéd dylYefarehe
15 Olgy74 1t't3(|3 atéd by Yefarehel e'ﬁkﬁ‘ tﬁélr@nturety Additional description can

FHl

be fOP 8@rtigle “Fhe Gheirmlrstrwqﬂ@ortdus:ﬂng. l?nlythndanﬁenas' “ by Richard D.
th
w68, . O A Bl LTI e s o,

whichuig herreday "hfbmdﬂatt—ml lbvozefeﬁér/la\ca@\?ﬁﬂﬁtbgpﬁé ggﬂﬁ&hepm?ékce which one
Sk'"eg '@5&6 @EE an USQH&%P"@”@#@@K af iGandludiogeRaiymers, X iEd. 1998,

b t
cran VOSPABIGE 4 DGBRECHTEF, e gt
alkyltgi:);ﬂme&lamtxm Deoiifaﬁiwesj‘a pgtgezgl ZESI-ZIEII_\;!!,;3 f\{frlgi::g I%ﬂglr'élﬂﬁﬁcorporated by
refergiatin s 4T J%Nh'ﬁj% éeﬁéng'}R%a'sa|d@fFﬂh¢%pna%\apt%rr29,u ts
“ElectBlunvinbstéfce’ InPesry ggke ﬁé!?mé’?@* &t R?g ?ﬁg% which is hereby

Incor(gorated by erence nits e
incorperate bvgeﬁergacematsuemmetw n chapter 29,

oI BUAR PR Er o5 Be o e akufesebay sie aroups per

repeat tumitecdn betusedRegi or egul ar pol yt hi ophenes conpri si ng

ope, or. npre al kyl eneoxy. si de groups per repeat unit
cgﬂ'yg@OEE@Be%ér desaiheda dar axamaple; dn iReswalis by GheampRey. 1992, 92,

| R
713 OB oy By PR g s
1997. sﬁeguyegulasmlyﬂuopt@@s, Regever gaﬁeﬂrradwhvéddsomi&%regloregular
olvtfﬁgﬁ‘ﬁ%(rﬁ% of f er advant ages over nonregi oregul ar
P Ophenes. Bl ock copol yners including .
pBlock topplyehes |ﬁtlﬁdd§6gélyﬁﬁ9phé‘ne§ Sfe 8 e@ inFﬂﬂ" Edmiple,

et al., Synth. 69, 463-466,
Francois &b ahe il Metr 1995, &ﬂz é*G3n466,sttd1| is emgqrpb’aatgd ddy reference in its

entlreév Ya@‘“e’t%" (ﬁﬁb}lgﬁ%/é ﬁ}]%élg%qgwga\ggl'g ei@ Nature

(Landae))e#dlLeB@, hine 2,Sl:9934)c387-389 JafekHe &Oal lﬁ?énce, 279, March 20,

1998, 30347 ARG BLy. 2 il Ay, S 008 G22” 2395 666 Li et al,
Macromolecules 1999, 32, 3034—3044, Hempenius et al., J. Am. Chem. Soc. 1998, 120,
2798-2804.

The degree of regioregularity can be for example at least 85%, or at least 90%,
or at least 95%, or at least 99%. Methods known in the art such as for example NMR
can be used to measure this.

The amount of the polymer which comprises the regioregular polythiophene can
be adapted to provided the desired properties for a particular applications and can be
less than about 50 wt.%, or less than about 30 wt.%, or more particularly, about 10
wt.% to about 30 wt.%, or about 20 wt. %. In general, it can be less than about 10

6
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Macr onol ecul es 1999, 32, 3034-3044; Henpenius et al.,
J. Am Chem Soc. 1998, 120, 2798-2804. The degree of
woegiosegal arity can be for exanple at | east 8BeG/US200aN01245

| or at | east 956 ,::;gﬂat RFCIIUS 200700924 5,

the art such as @xanpl e NVR can be used MM
to neasure this. The anount of the pol yner which
conpri ses the regioregul ar pol yt hi ophene can be
adapted to provided the desired properties for a
wt.Y%p %, t ancli hwreemmtacum'iyp fessahdn o Ul S WeS%ho.t Tlafhlé‘BSl%nérDis a

or, | ess % or nore

% [%gn about 30 wt.
COPOBN(tQ? §fy SHFRAS)A black roplymer, dhe @raount isdmased. an tha reg’pontﬁgular
Polﬁﬁgﬁ‘ﬁ%nggogﬂowéﬂg avdd"ao ; eb leﬁtsg:?»gs han g/gﬁ%tgp I3, not regioregular
polythiephenearHerey for Example)the Ianﬁodidm of el beTRGreghila polythnophene can

ol Hl"{i}g s a bl ock copol yner, the afount
be Iegsaﬁéq{ygtaoqthé ®r egul ar pol yt hi ophene conponent onI y

o e palykie? RS adR TR enieh Fobibiediidy hiiytiiosing’can be a
synth%lgmﬂlwgar andpslrydtmaopttdaﬂy d]tmte{ds Itessmn bé%ﬁeﬁﬁ@ﬂbsﬁél) Examples
es _not conprise_regioregul ar

includ Pﬂﬁﬁ‘@ﬁﬂ@gﬁg‘&ﬁy@@eﬁ YTREES BolyH) 2 OligRmerssuah as a polyviny!
polynwerr ha\nngi; ar ﬂ)dlrh‘léi“ siéé grup, 63?6!”@&!?5}%))% ?I y(&gr derivative,

| es include organi c

polv(wav W) ity gﬁavats\mﬂm p@b/(atrrmlw ghycolpar f!zsmenmesgsuch as
oS iSRS, p S ASONET PP beherRapves suehas oy
vmylpyemhdanemvmyfﬁg?tgﬁdgy%dgy@u%ﬂ ?pﬁ/gi(c:jértreg{ %ﬁ S dEAVALAAS, Y8R/ (methyl

Vi
meth gy(}z:%/pf @:ﬁ %&y@ ives, pqlg(hg@yl,yc':\pgyr.a;@sogl;& desivatives. More generally,
it canlﬁt_@nmﬂlslé 66 balyicrs| VRS YUY 'ﬂicﬁ? ?ﬁc?ﬁc?rpe%o&yeﬂ 8Ykn,cH Ar, where

|ne) or its derivatives,

Ar = a,rgf ﬂae Of| un@gomﬁllmdsamb@ﬂom Ism:yanatdsy etmtlelhe arides pednjugated
dienel CHICHRR 1WBkte B2 = SRYE VD BF Slilianst auilBotiizand R = H, alky, ,
Br, Fmﬂcusvﬁr ail 1op eggee, m?rgg] gcg@p%feiimggg? %ﬂ&ﬁ%ﬂwbmmmamm
Prefergﬁacg ﬁggmpiﬁ@%ﬁﬁﬁg Z?,tg aRe) ang m@ly(tl-grr_ml pytdine).

atiy blevdytar BBG t&ﬂﬁbbﬁbgr RBAA Fathd! thBh'SH incbinpatifle bfend.

OH, ester, acid, or et
Howeven, the hlend daes nokreead o diena mlaﬁ:lblesbleﬁdef‘ﬁid PHases can mix well

togetreh 2Rt SraVAEUO Bt Vbl Yy B ssPasbiatimtssinty aiends are
generallyaknawin iim thepatyrhéeait eSub, for example, (1) Contemporary Polymer
Chemistry, Allcock and Lamp, Prentice Hall, 1981, and (2) Textbook of Polymer Science,
3" Ed., Billmeyer, Wiley-Interscience, 1984. Polymer biends can be prepared by mixing
two or more polymers together including binary and ternary blends. In some cases,

lower molecular weight polymers or oligomers can be used but, generally, higher
molecular weight, film-forming, self-supporting polymers are preferred for preparing
blends. Blends can be formulated in the present invention to provide high quality thin
films, coatings, or layers. The polymers can be in a variety of forms including, for
example, homopolymers, copolymers, crosslinked polymers, network polymers, short

7
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However, the blend does not need to be a mscible
bl end. The phases can m x well together and provide
wgamﬂ/dsmg termstability and structural integPCTS2007/001245

ale general l'y kno a@h@mmszeowomﬁa
exeghpl e, (1) Contenp WPol ymer Chemi stry, Il
Al | cock and Lanp, Prentice Hall, 1981, and (2)

Text book of Pol yner Science, 3 Ed. , Billnmeyer,

W ey-Interscience, *1984. Polynmer blends can be

chaml%relﬁﬂ ehahty brandhed bd‘?n@rs,”ﬁt&ﬂéﬁb%ﬁhé ﬁcﬂﬁ‘ﬁbh%tworks and other
i ncluding binary and ternary blends. | "n sone case

types dfmixedbsystemarknawryin tha polymer at. Blogoaepclymens Iuan be used to
aI 'y, higher nolecul ar weight,
compg%l ﬁ*z?gf\ﬁ]lﬂ%? Sel f-supporting polymers are preferred
f ThenfheRtuldrovéight @8 thepahinessin the Bliendus abeéartitmm limited. For
present invention to provide high quality thin filns

exam@!fatfphgae pelymeryeoraprising the! regioregulan n@éythromem itettap be about
S,OO(fgéop%ﬁ&ﬁ?Sd) BBoud} Bglmr#( gg,@tﬁfﬁ’ bEoul 25000 %?g\rmtﬁ%rr qverage molecular

ners, cfoss ners, networ
weiglthort  30874. 1M|II|iiiII' ITiiililll UM chain or | ong
chain branched

nmer |nt ﬁﬁaéftratl pol ynmer
ndNRRN¥MER fapts 'H CﬂWE@scr%?fS' od f desik known in
t r b
cOeRRIYTREs, 840 b it SRR LTt Sahontihs can be
formtpiateﬁmmol\renhs lradotast@si fimsoang coatings. akKnowni miethiatls ¢ be used to

he pol ymer conprising the regioregul ar
b"-’-“"ﬁf’ﬂ% %ﬂgﬁ% ‘it can be about 5,000 to about 50, 000,
brd&s@@ﬁkhmﬁhﬂlthe%ﬁt @8R tfe%se@ﬁiéﬁ.fdnﬁ%%@&ﬁc doping and

. m)I ecul ar wei mer materials can be ]
inorganis Soping.ca$ g"@ésamblﬁﬂtﬂ\@"pﬂal yherusecefran inhasendly sonductive

ponnf A SO spol U RN RGBTt ) coming” o
the polqrmdretoumtslrt mdaﬂesucelf tomdtmtweastdteag'lagajaa imprpve performance.
Upon BpREHERS SUSTIRL H FSofd BPR e E5e BB bR change i
oxudaﬁﬁﬁ isedte rde0it th the Forntatiod ofRe BiRirgPistateg O NHEEASR)y levels are

ymer in electrostatic applications can involve a
accesgthlﬁ Fopome Afthedemaintng elgewypgin the valenge band; allowing the polymer
to fur&?hﬁ'i’sé%n&@ﬁo['ed conductive state that can inprove
or mance on oxi dation, electrons are renoved
f in eietm@stai‘lcedismm"geoappllcatlonsyeutngeefemtrmcdnhduotnatyatm range from

abouteﬁ(z‘ygf’ 10 A AR, il oY SRy il3hThe rihge of about 107
S/cm to about 10° 1° S/cm, or at least about 107'° S/cm. Important characteristics of the
coatings are that they retain their conductivity for thousands of hours under normal use
conditions and meet suitable device stress tests at elevated temperatures and/or
humidity. This facilitates an operational range of robust charge mobility and allows the
tuning of properties by controiling the amount and identity of the doping species and
complements the ability to tune these properties by the varying of the primary structure
of the ICP.

There are many oxidants which may be used to tune conductive propetties.
Molecular halogens such as bromine, iodine, and chlorine offer some advantages. By

8
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accessible to sone of the remaining electrons in the
val ence band, allowi ng the polyner to function as a
woanduwstwy. | n el ectrostatic di scharge appl i caCTMIS3007/001245
gl ponic conductiwy- n rRQF/US208100012
™ bout 10 13 S/ cm “liwdost typically it is i
the range of about 10 4 S/cmto about 10'10 S/cm or
at | east about 10'10 S/cm |Inportant characteristics
of the coatings are that they retain their

contmﬂnthme alrrbxant of ekboswwﬁa pb m finy b6 etfe B@bﬂﬁt tHEeresultmg

e stress test

ondjti n sw tabl e
CO"dHFﬁY/'Qf ﬁi! aé!s be cenbrollad.iBecayse ofitkeir hngh Vapor pressure

s 950 S R, 5 0 AR 05 o

solutiomt Gmldatlng dﬂtheapummr gnrdatihd pedudes the sbhﬂ:nﬁt?%ﬁwe material relative

|
to th3P 1A nElira{tobe, " Navring s, somesolutiny ey e prepaed and coated

onto degice§P- There are many oxidants which may be used to
tune conductive properties. Ml ecul ar hal ogens such as

b rQdnen examnﬂeawm;clmmf rom rtnchnloade,f deld tsichiorialdy arderti€ pentafluoride,

alkal et Seise 1%@%‘&! Siorts, %{%E'E asifs Syh % ghianesy ptarqeaad and
derivatived erarbof, Woﬁn@ﬁﬂ:%‘énd%ﬁd oQﬁert 8 anft Eaﬁ)b&gié:éﬁd REif fnic acids,

control | ed. Because of their va or pressurean

nitrosaRiug; altsysuch asNRFe os(NG)Bﬁamr mgaogmedm such as

I ti of
et BB, B8R oo P i, B such o
iodosytbeazene and| ledmbenmnethatehaf:e t Polynfersmay %ls%t Se OXIdIZed by the
ma sol uti ons nmay be prepared and

aditiof.4h 4| POTOR gt Coatares g @@vigetive pharidicfunctienality such as

p°|y(§t:;,fé~,{g &lilféiic agi@:)d trichloride, arsenic pentafl uoride,
netal salts of hypochlorite, protic acids such

a§op¥hkewisadid oxidants: fuchas inter trichicrides gbltEtmﬂorlde, and arsenic
0 ani ¢ carboxylic and

pentoff ALl AR HBEE 1FPET § 630 Achnfpse dopants nave
been Kgisriied to resuligiarthe mnﬂ@i@hsof?stébleaéoﬁ@&étﬁ@émﬁ%q UrARNS primarily

di CE' ﬁtﬁdgdﬁ oqui none, and hyperval ent |0
accomplishsftoraygh,the treatipedt BbFhesGastAilen tooa solasiporaf the metal chioride,
aIbentQhéG:%&ﬁh@ of B@b&&?ﬂﬁs'@iﬁo@énﬁﬂa B @%Pélg ?%p g

dition of ol ynmer f{hat con alns a Xi dative
rqng QFganic an;i inongamic\acidscsucisapg beuiateﬁulfonicsadld @ndderivatives

there&? 'pf%plonlc acid, other organic carboxylic and suifonic acids, and mineral acids
such as nitric, sulfuric and hydrochloric can be used to dope ICPs.

Nitrosonium salts such as NOPFs and NOBF, can be used to dope ICPs by a

reaction which produces the stable nitric oxide molecule in an irreversible redox
reaction.

Organic oxidants such tetracyanoquinone, dichlorodicyanoquinone, and
hypervalent iodine oxidants such as iodosylbenzene and iodobenzene diacetate can also
be used to dope ICPs.

ASH_1530874.1



Sone Lewi s acid oxidants such as iron trichloride,
gold trichloride, and arsenic pentafluoride have been
Wosw/(mswlope | CPs via a redox reaction. TheserPdofamio3/001245
IRer eported to r esy t RCTYUSBR007 /00124 5
elitieonduct i ve fil ms.*k dis primarily
acconpl i shed through the treatnent of the cast filmto
a solution of the netal chloride, albeit the casting
of doped filns is possible but is rarely reported.

Pritidse dogeaits may teisolidgaituids cofivasors) hdééendlng upon their specific
zenesul fonic acid and’ derivatives thereof

Che“]ﬁ?ﬁqmrgﬁﬁﬁt'% i In semBGases ghese depamisxyay foan®rde added as complexes

I f d
with BS, Hernidilathe EompoREht B e foriuitiold r cBatild, i o
sa\rtotheu embodineRE IMDWHWP&MMS the dépitty é@éﬁt arises from
eaction whi ch produces the stable nitric oxid
oxyaR GartioD GiRkiR MR SSEG SFlc SHray dRSE; B SOMERINEE agent in the
amoight Ay e sSHORMRRRSARBIE coning an pg dependent on factrs

such @s; fmexampleh the premmcgldfesmmm amﬁthe)almbenzseoﬂmpuntles
cetate ca

SreaduBous Sopind sah be capied oUbo FhegiYbanueps solvent is not
partndﬂWhﬁ'ufé%V A Serfts. kn'oW‘rP'%e St CARPRS ﬁfe&'e@ﬁgmhf&%olvents can be

upon their specific chem cal properties;
used ¢@@@§mﬂl@@i@gamdtsplm.f Isetnnes, wtmstohildaraes, @acomkties;salcohols,

etet A 8 AR SSBREBAR ol PR, 3R sovent may

facilitebe dissolution dbmm gon@enbnﬁ,ramﬁanéﬂ'@msﬁw Mnayt ficRtAte dissolution of

i de, noi st straly acid, stray base, or sone
a dlffgquérc%merptn e[Aren Pregassing g\g g,qn_stltuents from common organic

solveﬁieélr k@HEQbU%EpréﬁfiBr?BF uﬁﬂlﬂhf&! fabel28e %’ﬂ# Pé;ﬁctlon§ which

factors s for exanpl e the presence o

potentiallycan degradeorganicieagentse theraty- drastically affguiting device

pertofip il s el B TG Rk Wb PRl ot fvored

lmutedmu&htnti&&ﬁf wileganag bePresantSinCstme eassLeh stabllizei di%irable dOpant
egﬁ %F)at ed sol vents, ketones, ethers, alkanes,
prop E £Xxag) %h\UPEer 'canc g presend in BEQUNEs of B wiYer eisless, 1 wt% or

less, ?ac:’lleWt% BR %€ ¢an 'f@ t &2 osifigfts & g%@?g}@?m@ impact of

Itate SSO ution one Cco onen
watersaﬂ these congentrations.aie add(tmi witieoto tive abmhyfdf&wdit: components to

G e n constituents
assst VRS Ao BB sBRES LA IS B S b Sments
wherein\amid isinotdesiratis gaagiat, i Salamek] WIR.; R&gt,qfll., Holmes, A. B.
Chem. Phys. Lett. 1999, 310, 391).
Many polymer dissolving solvents are very hydrophilic, polar, and protic.

However, in some cases, in addition to dissolving the constituents in the non-aqueous
solvent (although the present invention is not limited by theory), solvents may only
highly disperse one or all of the components. For example, the intrinsically conductive
polymer may only be highly dispersed as opposed to forming a true solution in the non-
aqueous solvent.
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potentially can degrade organic reagents, thereby

drastically affecting device performnce and
wehaiiossiong its lifetime. Al though water is gereTalSgn7/001245
td limted quanidiives oPGAVEISEG0 2001245

ilii
sone cases to ' i

e ®ili ze desirable dopant [

properties. For exanple, water can be present in

amounts of 5 ww%or less, 1 wt%or less, or 0.1 wt% or

| ess. One can test the conpositions to deternmine the

i rhlmnngeneamlyensuapemdecssoltdsrmfemermP Yoth HlehddloF t@Polymerized with
In

to the abi acidic corrponents to assi st
the a10GHSICRRVEIST AkLine GORIE: Fan GarB Aoy aaeoys sysiieen Enat can be easily

procésggg A Q@I@;gqsgé#g@%ﬁb@\/@&&ekélé%ﬁfﬁ% Sﬁggtno%‘ cogtings. Due to
the absemce oﬁmtemerganlaselgenBMerfaéés), dlfﬁhsimnaplﬁmmﬁons og both the

| | h hi |
SUbSES'? ;i Hﬁ%\ﬂgﬁ ;’(%}} s PRk };F' i Iad: i otir'cﬁlmrore;c1 it allows one to
eithef téﬁ@thH&céﬁt%rﬁFHEﬁdstdﬁﬂEScdngtlf@?’ﬂﬁ gy Wﬁ@e st the ranges, or

oug t he pr esent 1nventiron IS no
build taﬁahappse of Iblendisg menmeﬁm tcg atlyiede thertsmst eltsttwstatid dissipation

pertofghbe, FOTRSaRDIE, cRElCoZ iR Berabtih iy rmoiscatd oo to 25 wese, the

|
po meﬁgﬁ? cnaleos‘ ?‘?%@3 E‘%% Sggo?éﬁuﬁﬂ Q&%@%b@m@o ggrla HYsradant in

amousits BE Rt BHbY P % ard dhe dopapbcan IbIEepreselnbm amounts of 0.5% to 5
0 o d
wid%, SARA ftMé“%ha Wkt b 18 /afeeg'e\rs;]e (agg.[ HTBRILS 15%&? yopant

orm-a non-aqueous "sys
processed and applied to fabrication of novel

PROPE#&&%#OH atic dissipation coatings. Due to the absence
er-organi c solvent interfaces, diffusional

| Iy &Eesoi:h@Qbﬁtlﬁﬁﬁa@fb?h{éﬁét%gftt%ﬂ%ﬂro&@regfﬂ? and/or transparent

const|jtuents can I mnate
films wihich Bave gred agdhesion ta the matertaittod:te coatedf m can also be

rorm 5850 Gy S 1S B, s S e

retalneﬂheu’tammhmtmg wihers Eﬂﬂbﬂiémtd)ﬁblfléhm ad-wateér Xé\i@kl%gmng materials
in ampunts of 0.5%to 25

e ICP ca esent
'“C'Udﬁ%’edﬁEﬁ ﬁ‘é& mﬁF'%H Hlfl@é"%tpfeeﬁﬁﬁ%@dﬂég.aassg:ﬂaﬂphcatlon by spin
t 14 n
coatingp i fﬁ?ﬂ“ O IOPCoftnd bRiStes, TR HIIGeSS o 230 e portant, and
it can the igpArtantinerpalyraes sompositiareistfornulatéddo allowiditthin coatings.

Of QR &reHdy Y cordtidiivity idasurements can be carried out by methods

known in the art. Testing can be carried out on films which are separated and

physically isolated from the articlesA upon which they coat.

APPLICATIONS

Applications include for example electronic components, semiconductor
components as well as antistatic finishes for displays, projectors, aircraft or vehicular
windscreens and canopies, and CRT screens. Other applications include antistatic floor
waxes and finishes, ESD coatings for aircraft bodies, ESD coatings for carpet fibers and
fabrics, and the like,

ASH_1530874.1 11



In many cases, the coatings are fornulated to provide
thin and/or transparent filns. which have good adhesion
woaod7he4sat eri al to be coat ed They can al so beCT/US2007/001245

1! to be scratch pe ﬁi@lanpcwwﬂeowmt)124
films can bef VPWticdt ed to retain their ; i

conductl ng when exposed to solvents such as water and
cl eaning materials including detergents. O her
i nportant properties include ease of application by

spltme Gallawing namkimiting waykingrexashples Faithes jIRish&es %ﬁ‘é invention.
Fil mthickness can also be inportant, and it can
i nportant the pol yner corrp03|t| on is fornul at ed to

al low for thin coatinggyog @% nd conductivity
measurenents can be carried out )ﬁ%ods known in

the art. Testing can be carried out on filns which are

Exa gﬂ ated and physically isolated fromthe articles
"'Ug Abhi ch t hey coat. APPLI CATI ONS Applications

Formiunstiotef éﬁ"ES@‘éGﬁlhﬁ%e' ectroni c conponents,
sem conductor co ents as well as antistatic

f 160 megeaf IFIQKCQTQ:,MPaﬁOlpWBJ regiovegulanipolythiophene available from

PSS o 5702 SRR 2 BTy BEL50 S st e

solutfinniva$ eigoroSily cetated Foff 30 ninLedsaf §7 gl b?ZagrEfBanEsulfomc acid
(gda%ds% %’GSG)QC[ et fibers and fabrics,
was & ANl &CWQ?SQ’GQWWQQIGB';GH againifok 30 minutes. 210 mg of

ol (8] Ly 7% b B B or

mlnuESaﬂ:bEdeOGSOIEFUOI'ISI Mremomtbmed SRELVigORiLishYaGRated fof 30 minutes. The

solut|§b ?%b ﬁ%@rgl&,es%lggé ol yt hi ophene

dichlatodikyhnequinond cﬁébcﬂvéd iR Mdﬁ?ﬁd I ; :
Theﬁgolﬁ?‘fon was Vi gorously agl tatg %%H"ﬁt({]g'se. mixture with a
SYringg g of pa/ ~t ol uenesul foni c aci d was added and the

sol ution was vigorously agitated again for 30 m nutes.

210 ng of poly(4-vinylpyridine) was dissolved in.7.23
ExamgleDhB: and vi gorously agitated for 30 minutes. The two
Form@%hﬁ{iggns %o% H‘bl ned and vigorously agitated for 30

60 mg of soluble regioregular polythiophene was dissolved in 7.44 g of DMF by
heating and stirring. The solution was vigorously agitated for 30 minutes. 44 mg of
para-toluenesulfonic acid was added and the solution was vigorously agitated again for
30 minutes. 210 mg of poly(4-vinylpyridine) was dissolved in 7.25 g DMF and
vigorously agitated for 30 minutes. The two solutions were combined and vigorously
agitated for 30 minutes. The solution was passed through a 0.45 micron syringe filter.
13 mg of dichlorodicyanoquinone dissolved in 0.1 mL of DMF was injected into the

mixture with a syringe.

Example 2:
Application of Coating

ASH_1530874.1 12



sol ution was passed through a 0.45 mcron syringe

filter. 17 ng of dichlorodi cyanoqui none di ssolved in

DMF was injected into the m xture weCH/U82007/001245
jiffcanpl e 1B For nygkipn FCTIUSROORIO0I2S,
"""""" 6l e regi or egul a#ﬁ%‘iﬂ"ai@t hi ophene was di ssol veldi
in 7.44 g of DMF by heating and stirring. The sol ution
was vigorously agitated for 30 m nutes. 44 ng of

/ ?al a-t ol uenesul foni c acid was added and the sol ution
WeRInvs gerre peepared s sia ' ' :

of pol y(4- \ll/ul? nwl pyr i%i ﬁe)%@gd?@go%ggl t?%gt?.agg%foa@%’trates' The
films el SR} ahi3p PRy iferb Sgconds bo spread, @nd 2000rpwo for 60 seconds to

: i ' | i d for 30
tin 8 39 (A5 TR s e A AT P Gt v rom so-
170°6)for 110e40 mihates, bat Mmewehetyprafig ia‘hhéﬁl@@%ﬂqi’{!ﬁ’ec for 10 minutes.

.dissolved in 0.1 nL of DVF was injected into
Typqul# ?@f’ﬂrtg"%ﬂﬁﬁ% %WGEQ@;IP@N&‘@J AMAppl i cati on of
Coating 12 ASH 1 530874. 11 Bt PCT/ US2007/ 001244 Fil ns
were prepared by spin casting onto ozone treated gl ass
Exampl®d3trates. The filns were spun at 350rpmfor 5
S a&gds to spread, and 2000rpm for 60 seconds to thin
Wi a ranp of 1275. The filns were anneal ed at
tenperatures ranging fromg80- 1700C for 10-40 m nutes,
but filnms were typically annealed at 1100C for 10
m nutes. Tykhickaessi | m t Uiransmissiors]Re(Rem)ver e ah@ifS/cm)?
40 nm [Exgﬁprt@ 3: Datja 1 Thi ckness {was neasured gy a
profil omet eeco I nstrunents, Mdel Dektak 8000)
Exampled1Aepor gy as the avViesgge of thregg NS, Z |8 78E-5
O rapnshi-s¢ion-is neasyred relative tJo the uncoated
Example;dB subgB8at e which |95 assigned t ¢ 285E9 100% $1.28E-4

1 BYA s TEeportgd—, t-s—of1chas L —sedaretand
Unco:«lﬂga n@%% reé"by A PUTtRRdd" ™ B.6E13 Not applicable

! Thickness was measured by a profilometer (Veeco Instruments, Model Dektak
8000) and reported as the average of three readings.

2 %‘I‘yansmission is measured relative to the uncoated glass substrate which is
assigned to equal 100%. .

3 Resistivity is reported in units of Ohms / square and is méasured by a
concentric ring (Prostat Corporation, Model PRS-812) and reported as the average of
three readings.

4 Conductivity is reported in siemens / cm and is calculated by 1/(resistivity
(ohms/square) * Thickness (cm)).

13
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concentric ring (Prostat Corporation, Mdel PRS-812)
and reported as the average of three readings. 4
waaoiwstieyity is reported in Sienens / cm and PET/US2007/001245
% gtsed by |/ (resi-stiv hnPICTIIS200 7700 28%:meme,
Liy U 3\ SH 1 530874. 1ni "MJH u" irtt: IR
PCT/ US2007/ 00124 n ipiiiiiimuifflhi i jnmiGr WHAT IS
CLAIMED IS: 1. An article conprising: at |east one
substrate, at |east one electrostatic dissipation
WHATOS CIAIMEDtISe substrate, wherein the coating
conprises at |east one polynmer blend conprising at
| east one pol yner conprising regioregul ar
pol yt hi ophene and at | east one pol yner which does not
conprise regioregul ar pol yt hi ophene, wherein the

1. Anasdticlegomprisipgr ency is at | east 80%for a coating
t hi ss of 38 nm 2. The article according to claim

Kk
I aﬁ%ﬁ%&l@%s@bﬁ?rﬁgi ymer conpri sing regioregul ar
' ' . 3. _Th ti
R Yo e Rt bs i WRIPIT Eratiag FriibE ubklrate, wherein the
coating: gomprises at Igastydne plpeee biend céﬁrb_?isﬁ'ﬁét le%lst dR& polymer
e pol yner

compairgfpig::%egi%%%ﬂ%: Eﬂ@\?@é{eﬂgg@ ﬁ\fh@e;sg :«i:g)ei Rolymer wdkch does not .
compﬁ@@?égﬁ?é?ulaf‘ gﬁ}tﬁiﬁﬁggﬁgﬂ@hgkih#ﬁg@ggﬁﬁgﬁg ! @ggeliqynﬁ at least 80%

regi or eguT ar
for a eeating thicknessefi 38 nm.he regi or equl ar pol yt hi ophene has
a degree of regioregularity of at |least 85% 6. The
article according to claim1, wherein the regioregul ar
2. Thecdryicld actordmgasclaindagiiferein (RIPOIVREH @nhbrs; i
| . east 95% 7. The artiq(gl e accordiggsltﬁ%il'c%‘?wsﬁé r@bloregular
polyt &I 2 BOMRRAYMEF- t he regi oregul ar pol yt hi ophene

is |l ess than about 30 wt.% 14

i

3. The article according to claim 1, wherein the polymer comprising regioregular
polythiophene is a copolymer.

4. The article according to claim 1, wherein the polymer comprising regioregular
polythiophene is a block copolymer, and one segment of the block comprises
regioregular polythiophene.

5. The article according to claim 1, wherein the regioregular polythiophene has a
degree of regioregularity of at least 85%.

6. The article according to claim 1, wherein the regioregular polythiophene has a
degree of regioregularity of at least 95%.

7. The article according to claim 1, wherein the amount of the regioregular
polythiophene is less than about 30 wt.%.

14
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VSH 1530874. irminmrp i TtTiifiiiifii 8 . The article
according to claiml, wherein the blend is a
\Voampamuhbe blend. 9 . The article accordi ng tacciuazewraoi245
i e pol ymer MhIChﬁwﬁuﬂu o ——
legils ar polythlophenéh B
The article according t o claiml, wherein the at
| east one pol yner conprising regioregul ar
pol yt hi ophene and at | east one pol ynmer which does not
8. ThergrticleeaccopdinigeiLtiaim Lo WHererPiRNBleAtSs @3S atiie Hlend.
in organic solvent. 11. The article according to claim
1, wherein the at | east one pol ymer conprising
' i e IS e fi cl.ent to .
9. Tg??vrﬁs}e an e?ﬂgt%an?@pgb%ﬁ%ﬂn\% ﬂ%?mgtr %glgtdoéﬁ&ﬁt comprise
regiaregalar poythiophemne i$ 2 syHthetic polynseraccording to claim 1
wherein the electronic conductivity of the coating is
about 10"13 sienens/cmto about 10' 3 sienens/cm 13.

10. :ﬁ‘lé aMitledRoPdiRg tdi ¢t n‘i? #hak ]the"g?:%%{:'b%§ol¥mqrcqog1pnsmg

substrate Is an~insu e su trate

regioxeguad pn(:ythmpueaerartu atnleastone mb/mﬂbmcm dcla@soﬁ@l.‘ t&Mprise
The article

0 r_a :
regicfeG 3 PRyt PbeBerare g souitle iR oraar spbisatar
pol yt hi ophene is doped with an organic dopant and is
substituted with a heteroatom 16. The article
11. The griiclapccordingtendaim hhwherein the atd@astm@j:@lymer compnsmg

regioPguior ORERENEfIe I BBEed shcbrl BEPRYEE B8 ertats conductivity of
at leashabout! 19H8rsiemehsfermol yner whi ch does not conpri se

regi oregul ar pol yt hi ophene conprises a polystyrene a
pot ystyrene derivative, a pol yurethane,

2. T A0 o RO L0 Y of e g

is ab@!&clﬁ | sigmenscmiton aboukidresiemens/amanspar ency i s at

‘ | east 90% over the wavel ength region of 300 nmto 800
nm 18. An article conprising: at |east one substrate,

13. "Ehe bricle accordi@td tlairhal, ivhahent ti@sligstrateas aNAnSNatiP€ substrate.
substrate having a coating

14. The article according to claim 1, wherein the substrate comprises glass, silica, or a
polymer.

15. The article according to claim 1, wherein the regioregular polythiophene is doped
with an organic dopant and is substituted with a heteroatom.

16. The article according to claim 1, wherein the regioregular polythiophene is doped
with a quinone compound and the coating has a thickness of about 10 nm to about 100
nm, and wherein the polymer which does not comprise regioregular polythiophene
comprises a polystyrene, a polystyrene derivative, a polyurethane, a polyacrylate, a
polypyridine, or a polyviny! phenol.
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t hi ckness of about 100 nmor |ess, wherein the coating
conprises (1) at |east one polyner blend conprising at
. WoOeawiosezoe pol yner conprising an organi ¢ sol veRCT/US2007/001245
g aRgaRORe ol o equl ar pol yybygplenP GV LIS 2OCIPIDOH 2E
HigEliigast one organi ¢ SeENent sol ubl e pol yner whi chl
does not conprise regioregul ar pol ythi ophene, wherein
the coating transparency is at |east 80% for a coating
t hi ckness of 38 nm 19. The article according to claim
17. The arbi€leeiceotdiA hiftd) 11 WhHRPEAT : % 0o
over the_ wavel e%g:tgﬁg?lﬁl'e of g@&ﬂﬁ%@%@%@%&%ggﬁm % over the
wavelergtd) regioshef 380 tet80art. one substrate, at | east
one el ectrostatic dissipation coating on the
substrate, wherein the coating conprises at |east one
18. Anlartiele copmprigiagng regi oregul ar pol yt hi ophene and t he
coat i n%, wherein the coating transparency is at | east
gk Iead Qe SPstratey hi ckness of 38 nm 21. The article
28%2?%&9%& ?'g%@é@_fﬁ%%ﬁf@ﬁ Qobiifg B B ubstrate l?'nla(\)lfnkg a coating
thickness of about 100 nm or less, wherein the coating comprises (1) at least one

polymer blend comprising at least one polymer comprising an organic solvent soldble
regioregular polythiophene which is doped, and (2) at least one organic solvent soluble
polymer which does not comprise regioregular polythiophene, wherein the coating
transparency is at least 80% for a coating thickness of 38 nm.

19. The article according to claim 18, wherein the coating transparency is at least 90%
over the wavelength range of 300 nm to 800 nm.

20. An article comprising:

at least one substrate,

at least one electrostatic dissipation coating on the substrate, wherein the
coating comprises at least one polymer comprising regioregular polythiophene and the
coating, wherein the coating transparency is at least 80% for a coating thickness of 38
nm.

21. The article according to claim 20, wherein the polymer is a block copolymer.

16
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