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06935ZP USA TITLE OF THE I NVENTION: THIN FI LM

TRANSI STORS W TH POLY( ARYLENE ETHER) POLYMERS AS GATE

DI ELECTRI CS AND PASSI VATI ON LAYERS Thi s application

clainms the benefit of Provisional Application No.

60/ 810,534, filed June 02, 2006. The discl osure of

this Provisional Application is incorporated by

ref erence. CROSS- REFERENCE TO RELATED APPLI CATI ONS_5

[0001] The subject matter of the instant invention9$935ZP USA
related to U. S. Patent No. 6,716,955; the disclosure
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multilayer electronic devices such as thin film transistors. The invention also relates to

methods for applying the polymers in order to form thin film transistors (TFT).

[0003] The electronics industry is seeking gate dielectric materials for use in fabricating
multilayer electronic devices such as thin film transistors at low temperatures, particularly
for printed transistors. However, the need for materials compatibility, processability, and
good electrical properties over a wide range of conditions and deposition techniques and
temperatures has presented a significant problem. This problem has been a very difficult
one to solve for polymers since the desired temperature for their use in flexible or
lightweight transistors (i.e. cure) is below 400°C and more preferably below about 180°C.

[0004] Therefore, there is a need in the multilayer electronic device fabrication industry
for the replacement of silicon nitride-based gate dielectric materials with materials of
lower processing temperatures that may be deposited via solution casting techniques
such as spin-coating, slot extrusion, or printing. Silicon nitride and its modified versions
are typically processed at temperatures greater than 300°C and are typically deposited
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for the replacenent of silicon nitride-based gate
ggossZRUSAC materials with materials of | ower

processi ng tenperatures that may be deposited via
solution casting techniques 25 such as spin-coating,

sl ot extrusion, or printing. Silicon nitride and its
nmodi fied versions are typically processed at
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would, however, be desirable for dielectric and passivation materials for thin film
transistors on flexible substrates or organic thin film transistors.

[0006] Display and imaging backplane or thin film transistor manufacturing require
suitable coatings, especially gate dielectric insulating layers. These layers can have low
or high dielectric constants and are required to have low leakage current values, good
solvent resistance, and low moisture absorption. In addition, it is desired to provide the
solutions that form these layers with unlimited storage stability at 25°C, storage stability
at 40°C sufficient to weather transportation in non-refrigerated vehicles, and cure
temperatures of 130 to 180°C or below 300°C. After cure, it is desirable to have solvent
resistance, a dielectric constant below 3.5, and low moisture absorption.



10

15

20

20 poly(aryl ene ether) pol yner conpositions having
HO86&R USAgr oups grafted on the poly(aryl ene ether)
backbone, which grafts allow for crosslinking of the
polymers in a tenperature range of 200 to 450C. A
further reduction in crosslinking tenperature would,
however, be desirable for dielectric and passivation
[RRA7; i All referencesisited henein are ingesposeted hetain by esfersnee in their
ehRstiates or organic thin filmtransistors. 25 [0006]
Di'spl ay and inaging backplane or thin filmtransistor
manuf acturing require suitable coatings, especially
gate dielectric insulating | ayers. These |layers can

have [ow or hi gBriEFEEMMARY CHTRIEMNBERTIONT €
required to have | ow | eakage current val ues, good

[ﬂ@d&]e”lthef |ﬁ§zbﬁtt|ﬂsfmon 86ided Wb%sﬁs’db@at%ﬂ&ﬂl‘hﬁdn%hﬂohal materials by
addi tion, desire rovi de the
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fikh GransibRF @ad slalidds! foyapiiyisg théQ@e‘i of filnCinETRT st Thiwsgsdly(afylene
‘Fortatl oa in non-refri E)&% \glfhl cles, .and cure

QUi eoNmer BEURPs Rl epe SoloRnastrighier oo,

it is desirable to have sol vent resi stance, a

dielectric consta bel ow 3.5, and | Qw npi st ur

absorption. -2 06 ZP USA ]_20007] Alf5 referencgé cited

herei n are imcor poy at ed he y reference inffheir

entireti er@?rﬁﬁ‘\ %ﬁ%) Aﬂ%@ﬁf

The instant N nvent] on solv s’pf ®bl e associ at{s mM t h

conventi onal mat er, aI S by G?r ovi di ngza pol y(ar@kene

et her) polymer as a passi vation or gate dielect
layer in thin filmtransistors, and nethods for

v&{lﬁé AHNBry t Re, bRy AF, 206 idehlical bAGIFEBAL aﬁ{é'hﬁ r@c?balé aﬁ{ﬁh@ ®e1, nis
e e ea nts O
o PR Srare diidyaly 6 H 2 ahfens. or Hipdtnfiiasg Hyiege, or the

réditdls reptedented by Figure A below:

Figure A

or mixtures thereof, wherein Z is the average number of G radicals per repeating unit of
said polymer and Z is in the range of 0.1 to 4.0, where R4, Rz, R3, Ry are individually H,
alkyl, or alkoxy radical, wherein the alkoxy radical can have a normal or branched alkyl
radical of Cy..

[0009] In one aspect of the invention, the poly(arylene ether) polymer consists
essentially of non-functional repeating units wherein Ar,, Ar,, Ara, Ar, are individually
arylene radicals selected from the consisting of:



&G A G/ B 10 where Arl, Ar2, Ar3, and Ar4 are
0e985ZP UBA or different arylene radicals, mis 0 to 1,
nis 1-m and where GL.8 are individually: H, alkyl,
al kyl ene, or functionalized al kyl ene, or the radicals
represented by Figure A below HRe/ I R1 Rs Rs
Figure A 15 or mxtures thereof, wherein Z is the
aver age nunber of G W,d,cals.oer repeatho unit of
sai d pol ynmer and..Z{ ) ‘ 7. 11

where R1, R2, R3, R{. .3 e

al koxy rad|cal wherein the al ko¥
normal or branched al kyl ~ radicaR
one aspect of the ir

| a._#;lkyl or
fdi cal can have a

y# C1-8 20 [0009] In
wLaryl ene ether)

pol ymer consists e (cti ona
repeating units wher ehn 4 W Z W.FAr4 are
individually aryleng glcals selected fromthe

consi sting of: -3 06985%F and mi xtures

t hereof, but Arl and.Ak= o i, ot her than
the diradical 9,9- di ghen) sr peRg, dpe not isoneric
equi val ents. I n sone cas€ Iar=ry ®i&d pol yner has
repeating units of £ Y ML~ [ 0010] The
grafted polymer can & pol ymer wunit:

and mixtures thereof, but Ar, and Ar; or Arzand Ar,, other than the diradical 9,9-
diphenylfluorene, are not isomeric equivalents. In some cases, the grafted polymer has
repeating units of a structure:

[0010] The grafted polymer can comprise a repeating polymer unit:



10 -4 06935ZP USA wherein grafts GlL.4 are individually

0BaBEZP &EA ro
al kyl ene, fu
represent ed
06935ZP USA
aver age nunb

is in the range of 0.1 to 4.0., The graft

conprise a
i ndi vi dual |
or d 0 wher¢
pol ymer uni 1
[0011] Also
pol y(aryl en¢
or gate die
wher e each

m t he group consi sting of H
nctional al kyl ene,
below. 5 ~to ES, ,.
and m xtures thereof,

er of G radical s per

is ~"r
where Z i
pol ynmer

epeat,]

i ng pol, S5,

etpife for use as a [

JOr thin filmtrarn

al kyl ,

or the radicals

I"~w -5
s the

unit and Z

pol ynmer can
in GL. 4 are
al kyl ene
‘adi cal s per
10 to 4.0.

assi vation
sistors

™4dicals of the pol

units is grafted to two unsaturated groups,

shown in the

structure: 11 12 1S 16

yner repeat
G as

wherein grafts G,.4 are individually selected from the group consisting of : H, alkyl,

alkylene, functional alkylene, or the radicals represented below:

e AR b e
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~QAr3 GAr2)I I 11 15 B A Gf B where G, &, G3,

0893528 USAC6, G, and G8 are identical or different

non-aromati ¢ unsaturated groups and these groups are

adapted to crosslink at a curing tenperature bel ow

200C wi t hout producing vol atil es during curing and

W t hout providing functional roups after curing.

ang rowt%szme@@A vheoa Zjis tm@vamguea‘g@ ﬁgGrfardiﬁals per polymer unit and
G 9

2B HEALGE L0 2408 0 TR ar TR marBRTorist B i pplymer

unifsat ur at ed groups G per poI ymer d| vi ded by the total

nunber of polyner repeat units per polynmer. [0013]

Further provided s a gate di eI ectrb,p or passi gdjion

conposition for thi : At | PN

conprising the pd >Tal WS

whi ch does not | erf ere

conposi tion. [0014] Sl | XRuriady ret hod

i AT TTAVQ@ a cr ossl i nki ng
tenperature fromabout 130C to about 10 180C, &
di el ectric constant below 3.5, a maxi mum noi sture
VRSEh B, |, Qe i?*fdl\)lcﬁr%ﬁy HhQIRyIaQRMBn@ f@nc‘ﬁbr@l alfyfeng®irhod
conprises applying the pol ynmer ‘of the invention to the
gate dielectric substrate via either spin coating,
sl ot extrusion, or printing and -,ting the pol ynmer

about 180C. 15
Q. Lt gf electronic
device that contains a filmd graft"d pol y(aryl ene
VHeNE Dis el APdgeafunitie® o9l radidhis |p§€$)6l¥rﬁe|auﬂﬂt’ #Hd Z is in the range of 0.1
paSS|vat|on Iayer [0016] Still further provided is a
P i f|In1tranS|stor device that contains a film of
| ene et her

@P@{];g‘ﬁ?? E % E,%/ a%ggboqngbgrp%;gﬁ) a§@|enisefhes pglymer for use as a

passivation or gate dielectric layer for thin film transistors where each of the aryl radicals

of the polymer repeat units is grafted to two unsaturated groups, G, as shown in the

structure:
Gy G, Gs G,
(o A—o—fu{fo—t—o—al]
\ 1 2 3 4 /
| | /md | /n
G, G, G, Gg

where Gy, Gy Gs;, Gy, Gs , Gs, G7, and G; are identical or different non-aromatic
unsaturated groups and these groups are adapted to crosslink at a curing temperature
below 200°C without producing volatiles during curing and without providing functional
groups after curing.
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[0017] Also provided is a printed thin filmtransistor
a68B6ZR USMat contains a filmof 20 grafted

poly(aryl ene ether) polynmer as the gate dielectric
and/ or passivation layer. [0018] The invention also
relates to gate dielectric conpositions (cured and
uncured) conprising at |east one polynmer of the

[0A1Rnt Treraverage nusmmes of unsatratedigreunsi{e PpoPY/BRRrepeat unitis 0.1 to
4 HETRS |aV§l%ﬁe ‘fsaéhlaﬂ’atgé QE mde ofal E%Seldéf@ngﬁthfdté@ga%ﬂﬂs rC]-l per polymer

assivatio yers. tion | east
GB \idschipy thettetal mliﬁmf pp'asﬁ@r tﬂmat W‘Frﬁ)@f p@'&smau n
addi tional ingredients, including 25 but not limted
[0813]atFyribgs proyided it gatstdielestdc Pwuvat@ors@mmﬂoarfor thin film

tFﬂn'siéﬁﬁ”fabr%Etlér?&ﬁﬁpr%ﬁ% th§ Bbfyﬁfét' aMd dptioddily! £ aifdert, rtﬁuch does not
i nor gani c onposi'tions can be appli

afferda amogfem?é emo@r weraw vithithe, meshanieal 6 e@etflﬁé"é%fol%%ﬂ'?ﬁ of the
kfign. Printing, anong other nethods. BRI EF
DESCRI PTI ON OF SEVERAL VI EW6 OF THE DRAW NGS 30 [ 0019]

[iﬂi‘ﬂ]' AR GRS p\%dldecﬁw adR&tRbd fb?Qrdvﬂjuﬁ‘g)é‘béfécdléléétn&\fs&ﬁbtrate with a
the foll ow ng@ rawi ngs which are not I ntended

Roar 1o SU1eAL B N MGIA AroByr g (R pafal e OB Aot 14RSC to about
‘I@@@(D'F& Giéle%i%fc%hétant befow) 8. %3 8 Auddmiim riéisidte fﬂsﬁbﬂt@n bfless E[han

W ng of nbodi nent of .a multj!l aye

o0t 02 e TheB AP SRBPESSBAPPIHEIRD OV of hrivention to the gate

digl@dtsd ShisstrateOnh altﬁérrsauridban@@tsﬁat @kﬁuﬁé‘d lok 9nﬁtidgrana|fhetahﬁg the
|nvent|on &’0021 F| ure I's a draw

RO t9r i bFh 3t BelohcaboubacCehsorudly: Beip pbout 250°C,

dOB¥ldve 86502 1B0td.om gate thin fil mtransistor
containing the filmof the invention. [0022] Figure 3

[0015} HuteNgroRided |§51hfudule%belébmn¢ d@inc@thauédntéuayemlm of grafted
to

on| dewcetha ri ses in film
Rohsivienp SineEkRRIhel e GG IRGiEG 2 b DarebRpD RS

e hﬁﬁf&r&%@r&@agﬁ@l (m bRt SRV oL rasiaipns e orafted

pay(atylehe 2tHeg) golyrier asie gieldielbdttic aawabpésistvntuai laet. ng
processed at | ow tenperatures and exhibiting the

[001Rr AlSmpraoided issé bmﬁe@ihlr&ﬂgﬁfrmsﬂit@ deviceitBat cayiiinsad film of
R P enT i & e Yald Gilh
raffed poly(arylene ether polymer as the gate d:electrlc and/or passivation layer.

[0018] The invention also relates to gate dielectric compositions (cured and uncured)
comprising at least one polymer of the invention. The compositions, like the polymers
themselves, can be useful as gate dielectrics and passivation layers. In addition to the at
least one polymer, the compositions can further contain additional ingredients, including
but not limited to, at least one solvent, one reactive solvent or diluent, at ieast one
surfactant or at least one inorganic filler. Such compositions can be applied onto a
substrate by any suitable method such as spin coating, printing, among other methods.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0019] The invention will be described in conjunction with the following drawings which
are not intended to limit the invention but to serve as representative examples wherein:
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T T T

transi stors. The term"gate dielectric layer"” is

0BoB3bARWSHs a horizontally oriented insulating filmor

| ayer that is positioned between a horizontally

oriented gate el ectrode 15 and a horizontally oriented

sem conductor | ayer such as shown in Figures 1-3. The

gate dielectric layer can be in direct contact with

[9020]e dSgureridis @fdrawiag gh a ene [eaodinent gha muliiaier glegirenie device that

Mftises Y botfont §2A8 thif R BaAGEto! HBIiNIA t0 AR of the
o fe i B hgheies

etween t ctric |ayer a east one of
lﬂmtlgate el ectrode and sem conductor |ayer. [0024] The

mer of the invention is prepared by grafting onto
1582 ( drigurerdeis étdiawing ope spep kodimentaf amdtilayerlecrasic device

iriels O XM Gdte Bnin f %] ﬁéﬁs?st&@&ntauﬁ\ﬁb He MRS tréeolg%entlon

crossl Ink at a clUring tenperature of |ess than

Bb221s uahlis P |a%\3ﬁ§ Gof a%rdoﬁ'l‘lmuﬂgﬁllﬂf a]n%tglﬁia erTéléctromc devnce that

invention thus relates to specif ene e
EHRi§R? 2 19R @atﬁ)ﬁ‘;ﬁtfﬂmtt!'a@ﬁ@m é@’h‘?@l"\gl tﬁ@ f%’h n‘%’l'et"W@PPQ"Use
as gate dielectrics and passivation | ayers,

m croel ectronic device conprising the sane, a nmet hod

f | vi th

bassivation | Q?é%ﬁ%rﬁss&ﬁ%?@?) L) ?ﬁ%ﬁl@@f ethers
(0] | ona natLon w

02 cthe arofmanbaned dambaSarl ol o e By SRad ey Uiliding
ﬂw,aﬁm ariv@th the cl_a}m% 3re lﬁ?l?boﬁlbb?isgﬁ:aé lmgft@n’memtmee randfexhibRing the

qihe; cg%faﬂf%ﬂseﬁwsgqtﬁ Sleleciicavat ok paSSivAligh Sutenal for thin fim
tmm@l e wrml ét%tduamwrawrrw defihedl &S ai rrmvlgmtawbneﬁltw

Sl 0 ve
SRS i 3 vt @?ﬁ%&ﬁ%&%%ﬁ&%ﬂ%ﬁﬁ gisried gate electrode
a&ﬁlda ﬁrbrimﬂtaﬂy bf@;tad sérﬂ%ghctlm IéiWr YOEH as §I‘itﬁvr¢|ﬁ &4 1.30SThe gate
er contajln a I1T1LO

et oo fan ety dirgel Shntact 305 ot ReSLIeAL e ooif [e&?revg and

genficdndaciot la?eﬁ o ¥E84st@he @tHeu €dyer c#i bé p@ﬁﬁor@ﬁebetw&an the gate
ast one surfactant

9 52 sticize I
dgisctad Bystand st1ea, Sné 6 e tiets SoGndR Taspicariine faxe-
p i ed onto substrate b abl e
B2 e ipventofis ugbelbihy oty phic ey Segs sther
;Inilynﬁrs efthdramsaturated or saturated groups (i.e., grafts (G)), which can crosslink at
a curing temperature of less than 300°C, or usually below 250°C, or below about 180°C.
The invention thus relates to specific poly(arylene ether) polymers and compositions

containing them, their use as gate dielectrics and passivation layers, a microelectronic

device comprising the same, a method of applying the polymers, and a gate dielectric or
passivation layer comprising such poly(arylene ether) polymers, optionally in
combination with a solvent or a reactive diluent. Curing can be accomplished by heating
or by UV irradiation or a combination of the two.

[0025] The invention also relates o gate dielectric compositions (cured and uncured)
comprising at least one polymer of the invention. The compositions, like the polymers
themselves, are useful as gate dielectric or passivation layers. In addition to the at least
one polymer, the compositions can further contain additional components, including but
not limited to, at least one solvent, at least one reactive solvent or diluent, at least one
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[0026] Pol yners of the invention can conprise pol ymer
06opeAP UBA t s represented by the 5 foll ow ng

structure: HO-Ar-- OAr3 OCOAr2Q Ar4" Mn where Art,

Are, Ara, and Ar4 are identical or different aryl

radicals, mis Oto 1, nis 1-m and at |east one of

the aryl radicals is grafted to at | east one saturated
Riastigiger alieastaane syfactany g at legst one inprganic BllesnBuck ceRpositions can
PGP OB s SRR, T sBlatle FiRCS BR3P Weling, ¥t extrusion
reinting @eang atperipeinog: ovi di ng  functi onal groups after

curin In certain enbodi nents, each of the ary

[P026]c Atalyrersof the ipyanjing can ég@arﬂsqmlmer f@@@‘éﬁ‘% @W@Sﬁnted by the
f5|m,,gq1§tﬁjdﬁjrgt ed groups G as shown in the follow ng

str ure: 11 121S16 -1-O-ArmQAr2~-Q Ar3
O Ar4-} n G & G/ By1l5,where G, &, 4,
Gh, GB, —G8A pre-hdenp @r—dAlff-ex@n-t—Ar

unsat ur at ed \groups. [0027] ?A mers of the invt ption
do not necessarily consist only of these pol yner

\ﬁrfe‘i’@ "Rﬂhhgdéﬂi‘d Ery ar@id%ﬂ%a‘"l‘gpbnﬁgreﬂpén\y{l;ﬁﬁtcéﬁpﬁﬂé0to1 nis 1-m,

unit tion

andaf i@St ore pithe anyé tdigals is geafiedtie adeasimngi satuiateg oir yineaturated
&%ﬁ)sﬂﬂfcﬁ ¥ n&tré?om GVSTY 5 QBaftkd o &BQQ?W %?g gﬁrirﬁ)é){e\ﬁ‘\éﬂ%ﬁ'a“ture less

ot her repeat units
than abaut @08 Ehwilhout ncpcgiging rvelatliee lUERg owingsandswiliipuhproviding
fF%églonalg%%fsaéfﬁélr Elfn ﬁ ﬂa:rpgljrwﬁﬁhenfsegé‘éﬁ* of YR 5@’ radacals of the

unsaf urat e free
pobymestrepaat ugls lsm@tedst@qmne%atwntmr@wsﬁf&%smwn m the following
%Fﬂli@r repeat units can be conbined to formthe
pol ymer of the invention is not particul arly [imted.
Thus, polyners of 4he inve t| on can ¢ GLandom
alternatlng, or blpck copo rrers of Ene dlffer fit
pol ymer repdat un| s. 25[ 0 8] The

verage n er of
unsat ur at'ed \ngu p‘?h;/ p‘l%' It giajn

Gy

where Gy, G, G3, Gi, Gs, Gs, G7 and Gg are identical or different unsaturated groups.

[0027] Polymers of the invention do not necessarily consist only of these polymer
repeat units (i.e., G-containing polymer repeat units). In addition to embodiments
wherein the polymer is built solely from the G-containing polymer repeat units, the
invention also encompasses polymers comprising other polymer repeat units in addition
to the G-containing polymer repeat units, such as, e.g., poly(arylene ether) polymer
repeat units lacking any unsaturated grafts (i.e., G-free polymer repeat units). The
sequence in which different polymer repeat units can be combined to form the polymer of
the invention is not particularly limited. Thus, polymers of the invention can be, e.g.,
random, alternating, or block copolymers of the different polymer repeat units.

[0028] The average number of unsaturated groups G per polymer repeat unit can
range from about 0.01 to about 8.0, usually about 0.1 to about 4. This average is

D T T A e e e



range from about 0.01 to about 8.0, usually about 0.1
0e938pPWSA. This average is -9 06935ZP USA cal cul at ed

as the total nunber of unsaturated groups G per

pol ymer divided by the total nunber of polyner repeat
units per polyner. [0029] In one aspect of the

i nvention, the unsaturated groups G conprise ol efins
dalatiatechas thel totab euralerad uhsatuiatasdegroupsu@ peopelymer diyided byithe total

s B GoliARl PBeat s BELYORE™S | 2. fydr oxyal kvl di ene
[b@fbdc% 8ng 355 RIS (B TRE eat b RS A0 Arise ol

are erlve romisoprene uni

Indmndelaw@laytaﬂfp:sn thesgreup ymszsdm wf Bn atkylene eadica), an alkyldiene

s ABCEEMTL AR BRI b Rlony B Aol o

drﬁbocirﬁ]bhte:iheZHnSathﬁedagrBBﬁS 6 apderive@@rom is@enadinita.- T

ﬁ:\a/fgﬁiﬁ %ﬁﬁ) Fﬁe afe y QaIIBQrgdZ% n%}lﬂ?%%egéﬁ A%%P&%:%Q% é&%lstang of:

are independently sel ected fromthe gr ou si_sting
. %‘0,\ , i“/\/ ' .IL(//\/\CHS ’ W

CH,

CHj OH
N O S
CH;
OH OH OH .J’J
E)\/' E/&f,iﬁ)\/\cm,\@, - ?OH ;

OH OH )o\H/cl:iu OH
-
, , CH Z@/K '
‘&)\( % CHy X 3 7
CH3

CH,

CHs
HiC. H H
x
' , and
I | -
OH HsC”~ “CHs

HsC” “CH,

10

[0030] In another aspect of the invention, the aryl radicals Ary, Arz, Ars, and Ar, are
independently selected from the group consisting of;

-10-
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06935ZP USA 6¢c" \z 1 I o I I -, 0-00vCD - - w
08935ZFRSACF3 H3C CH3 V 5 [0031] Usually at |east one
of aryl radicals Art, Are, Ara and Ar4 is (and in sone
cases, each of Art and Ara is independently)

9, 9- bi s(4-hydroxyphenyl)-fl uorene,

2, 2-di phenyl hexaf | uor opropane or 2, 2-di phenyl pr opane.

[ 0032] |An additional useful aryl radical conprises :

10 - | 935ZP C/~RC OH I—chwef ul# =

exanpl es] of, aryl Yy aghTq| s#hawvi ng ungat ygatgd ,gro '
\ ri 5\' > \ o

grafte hereto H3C | Nk

. e - //
N 7/ N\ /. ~ | ~ | . N N,
N\ / N K
NN N
NE Y X
\ 7 ST\ X F
L) — / L) L4
>4
x # N /_, and = 7
FsC CF3 HyC CH,

[0031] Usually at least one of aryl radicals Ary, Ar;, Ar; and Ar, is (and in some cases,
each of Ary and Ar; is independently) 9,9-bis(4-hydroxyphenyi)-fluorene,
2,2-diphenylhexafluoropropane or 2,2-diphenylpropane.

[0032] An additional useful aryl radical comprises ;

-11 -



5 HA H3¢ 143C F~¢ OH - OH H3c H3C \I I/ H3 PCF3 k"
Us8352PHISA CF3 10 -12 06935ZP USA CF, CH3 H3C\ H3C
OH Olap and the correspondi ng non-grafted pol yner

repeat units. [0034] In one aspect of the invention,

pol yner repeat units of the invention conprise : H3C
OI—|I—|3HCc 5H 0 | PF3 CFA CFA H3C CH3 H3C CH3 10
-13 3
HaC o
— OH
HiC

o)

[0033] Useful examples of aryl radicals having unsaturated group(s) grafted thereto

Haj Q - _ \ -

O X

comprise :

_‘“", “ O'OQ
480 e ]
\ \ i

1o “". ke O.QQ

-12-



06935ZP USA 0" 70-& Ilk, ACF6 Fb wCFb w OH mid 5
aBr35zP USPbOH 10 [ 00351 The grafted pol ymer can
conprise a repeating polyner unit: -14 06935ZP USA
wherein grafts Gl4 are individually selected fromthe

group consisting of : H alkyl, alkylene, functional

al kyl ene, or the radicals represented below. Ci vyc ,

s, 14 H o fd *tconctao*a c 5 CHy
\ HC \ OH

1R O.QQ __Z O.QQ
gh e 0

and the corresponding non-grafted polymer repeat units.

[0034] In one aspect of the invention, polymer repeat units of the invention comprise :




10

and m xtures thereof, where Z is the average nunber of
@593sgPas8s per polyner unit and Z is in the range of
about 0.1 to about 4.0. The grafted pol yner can
conprise a repeating polymer unit: o, 1 10 -15
06935ZP USA wherein Gl-4 are individually H alkyl,

al kyl ene, functional alkylene or: Ci 70 where Z is

t he average nunmber of G radicals per pol yner uni
Zis in the range of 5 about 0.1 to about 4.0.
The invention enconpa '
diele pol ym

| east about 2 typlcally aboyt 1
about 250C, *ust 1y about 130C'to '
Optionally, crosslinking 10 is induced in the presence
of a catalyst selected fromthe group consisting of a
m neral acid, an organic acid, a free radical

starter, an azo-initiator and m xtures
[0037] Optionally, crosslinking is ingy
presence of sources of radiation in conbi nat i
thernal treatment where the radlatlon may be
of ultraviol et (U\/)

: € range of fro 2
(nm tjo abqu O nm or nore speC|f|c. rom about
157 nnmrto about 500 nm |n enbodifents wherein the

i oni zing radiati on source conprises ultraviolet
light, the exposure energy may range fromabout 1 to
about 500 mJ/cn2. However, the specifjc energy |evel

[0035] The grafted polymer can comprise a repeating polymer unit:

-14 -



10

20 and/or the conponents of the coating. [0038] The
06698ZP LUSA al so relates to gate dielectric conpositions
(cured and uncured) conprising at |east one pol yner
of the invention. The conpositions, |ike the polyners
t hensel ves, are useful as gate dielectrics and
passivation layers. In addition to the at |east one
pol ymer, the conpositions can further contain

wheerin gfﬂﬁ'féleﬁg@ indivisiyally selected, fipmghe gr %'thoﬁﬁ’e"t'ﬂg ¢fi: e @lkyl,
aﬁd&,en@t fuhEfotal Rﬁeﬁé?'o\‘%tradi%&ls r@&é&arﬁék?bé|8@9t ive

uent or solvent, at |east one asticlzer, at
| east one surfactant, or at |east one inorganic
filler. Such conpositions can de gpplied onto a
substrate by any suitable nejlod¢Such as spin coating,
printing, anong other netf ®r et hod for
applying the inventive conpg } disclosed in
U.S. Patent Application Publ 2006/ 0079034;
hereby i ncorporated 30 by refe The inventive
conpositions can be appliedﬂajap {de range of -16
06935ZP USA substrates suclf 1S

sel ected fromthe group ofig pl asti c,
metal, organic and i nor§e Fks, and
paper, anong ot her substrates. _:[0939] Reacti ve
diluents and sol vents gg Mmeo porat into the

My not afford a
i nmechanical or 5

conposi ti on upon cross-
functional group or interf

H\/ l_

el ectrical properties @&et he*conpos™i o Hence,
reactive diluents can allow forga | gue t hat can be
applied as a thin filmor V|a-a |*iing and can reduce
the cost of overall systep# %, ng exanpl es of

sui tabl e reactive diluents
menber from the group afer H3E
H3C e,

] | east one
b3, CH 3 H H3

and mixtures thereof, where Z is the average number of G radicals per polymer unit and
Z is in the range of about 0.1 to about 4.0. The grafted polymer can comprise a
repeating polymer unit:

-15 -
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H3C OH H3 H3 10 [0040] The anount of sol vent
U69P5SZRIUSA ranges from about 2wt % to about 95wt % of the
conmposition prior to drying or curing. Wile any
suitabl e sol vent can be used, exanples of suitable
sol vents conprise at | east one nmenber selected from
the group of toluene, xylene, tetrahydrofuran,

véherein G ane individuatly di alkyloalsdent: &unstiongheliylese9er s.
[0041] The conposition can al so conprise at |east one
reactive solvent or diluent. 15 Wiile any suitable
reactive solvent or diluent cag bgmused, exanples of
sui tabl e solvents conprisegal Jl8astwpne nmenber

sel ected fromthe group of
di vi nyl benzene, anong ot hég. agunt of reactive
solvent or diluent typically ranges fron1about

whera ftissheavarmaenUster of Giraginals penpRI¥Nen Wit andobigin theyange of
fRIPOS b besut@an al so conprise at |east one filler.

Wiile any suitable filler 20 can be used, exanples of

[663412bfH ihvdntiBh %n@&ﬂ@édsﬁ@tﬁétfo}eﬁéﬁl gél@dlblé@fri@%ﬁlﬁers in cured
fill'er selected fromthe group lica and %e

(gesslipkedronditiongad YreNrad cemd'fﬂqn |Pé¥vwa.°é fhe 'pvqrﬁ'ﬁ@ @én
tﬁérﬁmu Bareld Hy- r%nﬁ ed@teﬂtﬁé%tuwﬁa%e%t étrb‘at gw?w;&auga About 100°C

Pol yrrer s ventign can

RIS AN AP E5315H el oAU LAOHG 1Y Sogt 180 g Ophaaliacrossinking

isl pRasedRdnhé EretsEﬁcd SNELEH A st SeRaidd fRm ‘sﬂe%roﬁﬁ&@fﬁsﬂh@ of a mineral
6, 060, 170, hereb -17 06935ZP USA i ncorpora,

acish gp &F&aé“c G, gar%/ﬁ% radizal $iarieoft) pEe-nitiatRr ?“)‘-"es l¥‘9re°f
backbone non-aronmatic . unsat ur 0

P93/ (Prticgply crassinkinadsiduced mhﬁeregﬁn?ﬁ%f 9@“5‘@6‘ OTW'“O" in
depividtion with etinal fheatrRatvhérdghe fsldiemh mawﬁmmpﬁsed ohaltraviolet
d| scussed above, posses uch c@ r@g'ﬁ?(& ertl 31

(HVe figntde-on IEa'%gé'?ﬁafé mdgpe UMV Wpiopdsiblg lig e eaﬁ' 'ray aser,
FHdRIr 68H B nmah@mg ra@atoN sbufcenhhavecs] U@Oﬂyngth range of from
albrclngte P ﬁgrgc%]gtgr (nmri to about)yogwrpt %?%Sc)trg ggecaf%aﬁ)y ﬁ)'om about 157 nm to

about 500 nm. In embodiments wherein the ionizing radiation source comprises

ultraviolet light, the exposure energy may range from about 1 to about 500 mJ/cm?
However, the specific energy level can vary and is dependent upon the exposure tool
and/or the components of the coating.

[0038] The invention also relates to gate dielectric compositions (cured and uncured)
comprising at least one polymer of the invention. The compositions, like the polymers
themselves, are useful as gate dielectrics and passivation layers. In addition to the at
least one polymer, the compositions can further contain additional ingredients, inciuding
but not limited to, at least one solvent, at least one reactive diluent or solvent, at least
one plasticizer, at least one surfactant, or at least one inorganic filler. Such compositions
can be applied onto a substrate by any suitable method such as spin coating, printing,
among other methods. Another method for applying the inventive compositions is
disclosed in U.S. Patent Application Publication No. 2006/0079034; hereby incorporated
by reference. The inventive compositions can be applied upon a wide range of

-16 -
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15

20

of less than 0.17 wt% These polyners can al so be used
0693pEPdUB%e a filmor | ayer possessing a dielectric

constant val ue of |ess than about 3; a |eakage current

value of |ess than about 1 x 10-8A/cnR and a

br eakdown vol tage of greater than about 1.5M/cm

Consequent |y, the polymers and pol ynmer-cont ai ni ng

wihaiseles suehas afleasiong lﬁmhﬁféﬁbﬁ&é froon herareurupfailiopn, glass, plastic,

pital, 3R id Sd Mé@aﬁé saﬁﬁ&neua{;gfgﬁq Eépé?rarﬁéﬁgsbt}‘u@ii L M3trates.

| ayers. The i1nvéntion there 't her encompasses

@Hﬁ] Qﬁéaﬁ:ﬂ% ﬁiltfé?ﬁg Afd BiverRSSNEE i 85@(@6 PtPie cBRpBEESn upon

g hem to substrates. I'n addition
PRS- lirﬂﬂngn ufdnay potafierd 8 finghgnalgroup|ogjrderfere dthithe mechanical or

SEMi&F p%;b%ﬁw@%f ?he &Pflliﬂ)sftlbh m—feﬁéé‘ $U0E dRHLS Ban allow for a layer

conpri Si ng pol yner - cont ai ni n
thatpsede al-mhe%s ai@n (ﬁlﬂ' ph‘é@ pHB and ganggducesthe costor ovprall

éy@té?rmNdmimlflrQFeHMﬂ]eg bil STRthBIB RSAHVE HiltkAYd Sdinsidat &t 1B8st one
the polyner in cured formas a gate dielectric or a

peRenfam die grayeef. The thin filmtransistor may be
used for any nunber of electronic devices including,

TFT1) i ni ng
Fi gure shows
TFT 1 conprising substrate I over which is appfied a
gate electrode 2 to give a gate dielectric substrate

[804b]2 THeRArRGr 'oFsél?éf‘FE‘ liyp?canf?emgee %Hﬁétﬁrut bae o dodut 95wi% of the

deposited over dielectric such that dielectric
qogipesitin pgorfaddeg ok ¢ing o Vithile| apy suiiatde S@H%Pttcﬁ@ be used, examples

oF SRS EWIGErRS coRYfde atlldhsiBAY miRfbRFL bﬂ@&b& 8 thg%roup of toluene,

i nvention, the gate dielectric layer 3 is al 1N
xylenectetrabysirafarancydiohexanane, spd dickiotobengene, tamqmgfqtmefﬁ
transistor also includes 30 a source el ectrode 5 and
(80411 Thecromrogitiop camrgisoicanprse aideast|ane seagive salyentay sluent.

WWhif any suitable reactive solvent or diluent can be used, examples of suitable solvents
comprise at least one member selected from the group of styrene, and divinylbenzene,
among others. The amount of reactive solvent or diluent typically ranges from about
0.01wt% to about 80wt% of the composition.

500nF/cn2 and a dielectric ¢
bout 2.7 to about (.38 [0047] p
a mcloel ectronic device of one enpodi nent i sing

[0042] The composition can also comprise at ieast one filler. While any suitable filler
can be used, examples of suitable fillers comprise at least one inorganic filler selected
from the group of silica and alumina, among others. The amount of filler typically ranges
from about 0.01wt% to about 50wt% of the composition.

[0043] Polymers of the invention can be provided by modifying the poly(arylene ether)
grafting process described in the inventor’s earlier U.S. Patent No. 6,060,170, hereby
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Figure 1. [0048] Figure 2 illustrates a different
08936BMUEK e structure TFT, TFT2, including a
substrate 7, a gate electrode 8 in contact with
substrate 7, and a dielectric layer 9 forned -18
06935ZP USA over the substrate and the gate el ectrode.

Two netal contacts, source electrode 10 and drain '
intasponatagidbyireferenas, thegrati ta e polv(anyiene etherkbagkborahon-aromatic

ﬁr%)éﬁfrat%d g%{ﬁb% @W&h@%‘éﬁayerd&%ﬁe%h atcPpbays oF tﬁ&e @Bé 170 patent.

I's a Sem conduct or e Inventive fil

[gﬁmr "ﬁ'?esreshlﬁ § bol?m@ﬁs fhen E@rea a‘é‘?ilé‘c'i]sééd %@8?&5@.955 such

et ween th e el ectrode and sem conduct or

dfsirplelp @mmﬁt%ﬁoﬁ'@bﬁ@“ﬂe@ﬂd& fm'@lhe@vgabout@wmta d'eiectﬂc
éangféhﬁbélow%r@wﬁﬁfr@quéﬂc?hl‘ﬁi@béhdéhbé‘}’ﬁ{d é ﬁaﬂﬁun‘l moﬂs‘ttﬁr@cﬁbsorptlon

cont act source and drain Flgure

qféesSﬁhartaﬁ? aoé% VW hese PelyAerheanAse b@ HMWOH’% fi 'Hh%l’ |layer
pdiSe s cEa Eie%%frfc%ﬁstahp\%l% of Th$kth8n §bbdt|3U§tléa?Ja§é c@rréﬁtﬁralue of

ate structure JFT, .TFT3, which is simlar to

igss thgp ebpytviex 185AKCH” Rad @ ttrﬁ@dgafnefoti,@&q:@frqse@ea@alﬂ ﬁéovfobWV/cm
d}éﬁé%ﬁuérfﬁt #RPoRmdrE 8nd pbIyMEL- l:é‘ﬁt? hin 9'&mp§9tlbﬁ§ &f the %ﬁtlon are

sane conponents ar e presen
%Warb(tsyltawlawruswsg@tq ¢ielegidgs ebmb'@mn 'aWSarTa'emveﬁﬁon

th@r%fo?@ WirfHar @Hébrﬁga%bé‘s Sh@Gi@ dRfoctrit drpabdifat@dnlifyers and methods for
dielectric |ayer 17 between the sem conductor and the

QRP!V'%’PéméPééP?tEﬂi%s 18. The gate dielectric |ayer 17
i s between the sem conductor |ayer 14 and the

[0P43): rlpgdditign the jpveniiop ﬁqalgtesét;(g%pyltalqyﬁéelgg’q'@lc gg\}ige suchas a
tﬁinq'hrﬁqﬁahslgtor Se&d cofpriliinghk poRficr o pmymer-&maiaw@siohﬁbe.t.on as

Add|t| onal exanpl es regar

Qf‘é'éﬁ‘é ang'et H@ °Pﬁ\?§PAqt \?Ethﬁd@‘@”ﬂ?%lt@%wn @"\/\?ﬁ'}?'sﬂfﬂg‘"%‘i’P"ta’"s the

rhétiR dured fétndas E@b@rﬂleléﬁﬂb bﬁébhma%h hdyeat Tﬁ@tt’Nﬂﬂm transistor
2005/ 0224922 Al ; ere\ﬁ%/qcprl ncor por at ed by referengc

0B sehior Any BUTPST P HRCHOBE SRMPES NFHEBH. Py nabaied to, displays,
ﬁaﬂ%é\*s' i 3&@; dRIREEMFID tags, trﬁ@nérﬁ'de@%é‘ GndEiRIdiIgEonl Hevices

it shoul under st ood t hat t he present invention is

yitiging Eindihn rangiRlorsoo | imited thereto.

[0046] Films formed in accordance with the instant invention typically have a thickness
of about 0.05p to about 1.04. Such films can achieve a capacitance of about 5 to about
500nF/cm? and a dielectric constant of about 2.7 to about 3.5.

[0047] Figure 1 illustrates a microelectronic device of one embodiment comprising a
bottom gate thin film transistor (TFT1) containing the film of the instant invention.

Figure 1 shows TFT 1 comprising substrate 1 over which is applied a gate electrode 2 to
give a gate dielectric substrate and a dielectric layer 3. Semiconductor layer 4 is
deposited over dielectric layer 3 such that dielectric layer 3 is between the gate electrode
and the semiconductor layer. In many embodiments of the invention, the gate dielectric
layer 3 is also in direct contact with the substrate 1. This thin film transistor also includes
a source electrode 5 and drain electrode 6. The inventive film comprises layer 3 of
Figure 1.

[0048] Figure 2 illustrates a different bottom gate structure TFT, TFT2, including a
substrate 7, a gate electrode 8 in contact with substrate 7, and a dielectric layer 9 formed
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EXAMPLES [0052] Leakage current density val ue (LCDV)
06935ZP &8t s can be nade using the Hg probe nethod:

[ 0053] The nercury probe was nade by MSI el ectronics
nodel Hg-401. The contact 25 area of the nercury
probe is 0.7 m2 with +/- 2% of uncertainty. The power
source and current neter is a Keithley 6517A. The

qver thersybpirals@nd shexgate elecirade, Fue meia) coptgels: epurpe glgeteode 10 and
drbif RdciehE ¢, él‘B'o%BoSIt-EB%nQBE Bﬁﬁb'd@@e&ﬁé I‘é?&*b td.‘)@r—;rha\nd between the

control l er and mercur e are

mefakeontacie 0 ard { his %m@ﬁmci@tqré@@r t1 ﬁaﬁhq ertyeﬂwe filmeomprises

Ia_ﬁér@ Jf'FlldIﬁe !@ﬁﬁclﬁ@%nﬁ&lﬁﬂ bRt tﬁ@%h@té&(ﬁ%dﬁ 'a'nli@ﬁ’é‘
Si)) wafer before e neasurenent.

emidaniusihs @iﬁerwefheﬁ\ﬁ%ew@wetwdc%gw b2 b ot Bl the gate
cﬁ@@étﬁc 1ayEP8 Mot ihtfrebd Mt iRt ShePdburte Wdrﬁlnaﬁﬁﬁnfﬁﬁiﬁe 2itisin

down on"the nercury probe so that the gate dielectric
QUF"F%?F W bPﬂ? tb%ﬁ?’ﬂ@?”‘mqt?f layes aﬁélﬂ'@ﬂ%m &I?Gtrﬁd%st al d| sk
in.contact with -19 06935ZP USA the backsi de o
[PP@IM‘?'WE JitystratasAtopartasteuche d %E%T%W%bﬁmwép Figure 2,

P HvkAsd to NeltRd Qa@rélédﬂ%dé émeetoa'lkﬂ/emﬁaléﬁ'dwwé lhﬂtom layer. In
current through the film The rei?orte

b5 fieia Wﬁ/\%@“%lﬁ%ﬁ pEesenhitel@yer 1:9s ttgsaupgtaatg layer 14 as

tH@ kémRendutidr, 16 bAd 416 ag IR %&ébeand?dl‘rarn%lé&rdadé @it the gate dielectric
bet &{; the wafer and the insul ated pl at e of

tyegiBs ssmicghdustonandne lon@aie clegheds 18- fé\%q@/d'e'ect”c
true |§t.TEétgHéﬁ? Men:ﬁ%h@bﬁﬁ |dger L@Sﬁd mg gé‘ﬁé Biectréde ST‘bhﬁin this
(0] 0O avol acC oun char n i Ss
XAEP W%ﬁatégleﬂ‘if‘"%PBUPF"a%t @ﬁ%ctwwa ﬁ@tsue?té%tgﬂ q5or
preasur e a smal | of net al i
lb&%ﬂs ﬁ}Ddé’&wBﬁ'SéJ’@H‘ S fPH%fdt!ngeP %'&Mﬂvtlé!e QR 'B'I?Fﬁ"&r’fﬂth TFTs

chnGemousiad 0y, Faekt Aﬂ:ﬁlcaﬁiﬁﬁﬂhlih@atwnd\ld 2005022492P5A1; hefeby
i ck, silver (Ag) dots by vapor deposition

’Tcﬁé%g{efj@ ﬁ?%ﬂc a rate of 4-5 A/sec at 20 V under 4.3
.tarr | ckness of the

ol ebvsltion i Resbisfaietin uase HBia WP SN dig folowing

Brairples, Butdt §hduuﬂﬁe ukdeigtbod!that e (et invention is not deemed to be

limited thereto.

EXAMPLES

[0052] Leakage current density value (LCDV) measurements can be made using the
Hg probe method:

[0053] The mercury probe was made by MS! electronics model Hg-401. The contact
area of the mercury probe is 0.7 mm? with +/- 2% of uncertainty. The power source and
current meter is a Keithley 6517A. The mercury probe is placed in a Faraday cage to
reduce the electric noise. The connection between the controller and mercury probe are
BNC cables. The noise level of the system is less than 100 fA.

[0054] Thin films were coated on a low resistance silicon (Si) wafer (0.01 ohm) before
the measurement. The thicknesses of the films were typically about 50nm to about

500nm. The film sample on Si was placed face down on the mercury probe so that the
gate dielectric film was in contact with the mercury and a metal disk was in contact with
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A gold wire (1 nmin dianeter) is used to contact the
06988ZPAIS¥K. The neasurenents were done by applying

st eppi ng vol tages and neasuring the current. The
stepping voltage started at OV and ended at 300V.

Each step is 5V with holding time of 1 second. 15 The

| eakage current was recorded at 1.5 M/ cm Exanple 1:

the backsids of thewwaleCHLRN measuraments were Thade byt anplying a constant

ytgﬁgﬁi@ nhf1e3Rd n@a§l§}#dgtth9§u;r&{ttl Ss%ﬁ%ea}’llrﬁaﬁ'ﬁe Iaaported LCDVis

are [vin

tric ayer was
the guiserdthag wasum@wrcbg grinites ?Jéﬁrwpahegﬂ %H@taéﬁ He gfilm to gepid the
fgl{ﬁgij Siirrdn¢ BEQ}E@%%@%@ e‘fghiﬁ{étm%ulig& pled YethE Infdhsurd hhste.

on was filtere roug p filter. This

[bb!iﬁ]e reshy féaﬂh?é’@urré@ﬁ%eﬁé?@%lde%é%ﬁhrénéﬁt lckR Q%OVWE‘ REdPYy using
spin coatin romfor 1 mnute and

the petai Tk meH9ddPUarie aveld baskgreuns gharging @s'ﬂm |Ia§t@adwa§smg

rH@:%ﬁHzr &34h8 SomalHdIEdliRdY 6k the L&Dmﬁéé/swérﬁ&ﬂ H\'anEII Glsk of metal film
dieléctric constant val ue of 0.

was ¢appsiigser toprof e dielppirip @awleeﬁ& @vmr)dngg MM éh@%ﬁ%mask was
@e@'t@ aidrih the depdRif br fabahine Q%? 'dEltsftiyI VBobf aéjsdshtiof(Deposited

siml ar toF gure 1 is fabric e depositin

gharale of fy ses/@t 20\V unger Adx Hhdorhe %’@545&%% ﬁgh%\depos'ted metal

diIOE @b8St tHpicARy 100001k, h?ypﬁ@él Gbpd)swﬁétals aTQ%Nver aiummum or gold.
‘{)hotore3| St IS patterned and devel oped t | eave 0

geldayireA{d W@ﬁ@"\ﬁ#ﬂﬂ & qug t%@Prﬁ%ﬁt éh%'lnétﬁ' F'EHeThﬁ e %ements
WEr8 ené b?%ﬁplﬁ/hg sfﬂiipﬂ'lg VIteges eﬂfﬂ ﬁé@ﬁfﬂn& @hé &Lﬁré]ﬁtﬁe stepping

|
\GitRG# 15569 8 9369 B alrapDU. Foch Ysiik Y MIRGAGG g gt second.

THe €8I UREnORALrecBRIel 3t €.59U¢RhT, 0de via spin-coating
this solution. On top of the gate dielectric layer is

deposited an organi c sem conductor |ayer such as PSHF

g 11 ES @é%pﬁgﬁiiﬁga%’%ﬁggm%@?hﬁﬁﬁ TSRO ayer. of

u_whi ch h d
tﬁ%ll 2 solfarilor o 25 s pate e #vat wes preparesny ol 10

dHa Bf 91186iehBAEGrafpdhdaryithe iR rSIADOGRERY of Bfcldt)XSfone solvent.
The polyarylene ether solution was filtered by through a 1y filter. This filtered solution
was deposited on a silicon wafer by spin coating at 1650rpm for 1 minute and baked at
250°C. The capacitance of the resulting 0.5 layer was measured as 5 nF/cm? via a
mercury probe with a dielectric constant value of 3.0.

Example 2: A Thin Film Transistor with Poly(arylene Ether) as the Gate Dielectric

[0057] A bottom gate thin film transistor similar to Figure 1 is fabricated by depositing
an metal layer (Mo, Al, or Au) and then depositing a photoresist on top of the metal layer.
The photoresist is patterned and developed to leave open the areas around where the
gate electrode will be present and the metal areas adjacent to the gate electrode are
etched away. Using a poly(arylene ether) solutions of Example 4, a gate dielectric layer
is deposited onto the gate electrode via spin-coating this solution. On top of the gate
dielectric layer is deposited an organic semiconductor layer such as P3HT or a doped
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5 Exanple 3: Preparation and Characterization of
gsa3gzRgene ether) Gate Dielectric Layer for Use in

the Thin Film Transistors [0058] A solution for use as

a gate dielectric |ayer was prepared by dissolving 10
granms of 9-fluorenone-grafted poly(arylene ether) in

90 grans of cycl ohexanone sol vent. The dissol ved
pidhioplieneqohangr. @retoptaf the) semisorfdutioe isadipogitada metgh layen of Mo,
8, 4 Ad i b Gk, b i, SR Bclf Boo re
mm&nﬁidraﬁidlmt@dem& tQMﬁhwmmmucmwefor 3 min. on

a hot plate to give a 491 nmthick film The | eakage
current density value (LCDV) for this film3a on a
silicon wafer was 3.0 x 10' 10 A/lcnR2 at 1.5 MV/cm _
Emplwaaewpewtipn ang Chatacterigatioorsf Redanyieneethar) Ggtepigleptric

at 1.5 Bn A Bitn ?mn'ﬂar?dlétor@t const ant
tenperature angﬁ It set at 71 OF 15 and 42%

[hﬁﬁﬁ]d' A ¥olufidd 8 85 468 g"afbetﬂeigéthé Tjay@F wé?’?@pfa%d Y dm;éblwﬁ@1 0

ate to give a eakage

Qfa'i“ﬁ@ﬁg f@@mpns—goeétewomwwe ﬁther)ttﬂ 99 gramﬁpfzwcmeaanone solvent.
T d|§§m/ed"§?£ﬁéd ﬁ@%@e@e StheBwids ﬂ%ﬁa‘@%ﬂhr gﬁ aMy/ ﬁlf@r WS filtered

nmeasured in val ues were obt'ained via
slrtien rvgasme@e@tedm Fxiliean waler bysRip seatinast 346Q rem for 40 seconds.

KiAP5 4 ¢/a8 ”tﬁeﬁﬂidk@ﬂ a@ﬁSd—@’YoF SHRE M h& fiate ?618199 |a34961rr)h|1 Hk film.

ether) for Use in Thin Film Transistors

B lagkage qug'lenm,@sgquiu% g;tc;p\g)i far this fim3a cgy%pm%wafer was 3.0 x 10°
19 F\Wéiq PUVHRE WARY 'rr%s@re% in 21 QHE tHef L@DW Wals 491 fhbea/em? at 1.5

y(arylene ether) (G tral/poly( ary ene ether) ratio o
MV@m when megsuyed "galaﬁtscqaﬁtae_t/@ 9cne hugpid THﬁﬁst at71°F
éHdtth% hGﬁlidftglaFWn%QNﬁ #en bal?é'& é{t1'39"C k¥ 327in. on a hot plate to give a

cycl ohexanone was Itered through a 3m PTFE filter

§22 o ek . ﬂétesl@ai@g? wwa@tmeasﬂsomt@ A0 hpr thistre 2b on a silicon

watePwhs B 108! R 2AHR 4105 NRGcrA UPRA Ieduid IR N LCE)Q/nvalues were
wafer by spin coating it at 1500rpmfor 1 mnute to

Qhtained vip @ MErCHYProbRe coating procedure was repeat ed
to give filmd4b. Filmd4a was then baked at 180C for 60
mn. on a hot plate to give a 356nmthick film Film

E‘)@Mkﬂl@4dpﬁeﬁéf§t|6ﬁ dnd @hE%cﬁériQﬁﬁdri STHOW temperatirecUred Polytarylene

30 conditions above_by nmeasuring the filmthickness

before (B8HMr Waedn Ihindriim deapsigiors

[0059] A solution for use as a gate dielectric layer was prepared by dissolving 0.5
grams of citral-grafted poly(arylene ether) (Citral/poly(arylene ether) ratio= 0.83:1) in 8.93
grams of cyclohexanone solvent. The citral poly(arylene ether) solution in
cyclohexanone was filtered through a 3um PTFE filter followed by passing through a
0.45 pm PVDF filter. This filtered solution was deposited on a silicon wafer by spin
coating it at 1500rpm for 1 minute to give film 4a and the coating procedure was
repeated to give film 4b. Film 4a was then baked at 180°C for 60 min. on a hot plate to
give a 356nm thick fiim. Film 4a was determined to be crosslinked under the heating
conditions above by measuring the film thickness before (356nm) and after (356nm)
exposure to dichlorobenzene for 15 minutes, with a water wash and a 180C bake for 6
minutes carried out after the solvent exposure. Film 4b was baked at 250°C for 6 min.
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exposure to dichl orobenzene for 15 mnutes, with a
0BU38ZPWISH and a 180C bake for 6 mnutes carried out
after the solvent exposure. Film 4b was baked at 250C
for 6 mn. -21 06935ZP USA on a hot plate to give a
365 nmthick film The | eakage current density val ue
(LCDV) for this film4b on a silicon wafer was

[0
dn g hyt platedo gjverap3af nm thick\iime rﬁhﬁH@akase&gﬂﬁ@tcﬂqnﬁltsavaIU%{LCDV) for

fﬁgrf%qrgtont@gp&;na‘kéfg,ewagnd humdity (CTH 71 OF and 42%
humdity). LCDV values were obtained via a 0.5 mm 5

%gdo 1L D550 Adae afB b Mv/ERiwhenigdBr &Y - alr\ét%ﬁﬁé%bﬁﬂ/temperature
asurenents on Low Teg)erature Curin | nk-

ansupmidity (6TH; 74,5 | and 22 hapiditGa L EOY wlues were %'md ¥a a0.5mm
SRPP B InYishrR Fhdtdl dBRASUr eneNt's were run at two

different polyner solution 10 concentrations which
were prepared by dissolving 0.506 grans of

Exdnigé sgt/@.&ésnymﬁéasﬁﬁiruérﬂ@sn e&ﬁ%}npéfat&@aidrmgl wkasey Capsble

ether) ratio="0.63 ‘8’6 as, of cycl ohexanone
sol vent F%ly@rso%neafi@e@ %P@'ﬂ'e iS8PMEOHN, " 5a and by

dlssoIV|ng 0.506 grans of this sa ol in 10,73

OP&Fe. Veocktemsmsubamis SoIe/Un ot 00 GoENLpab et Rain o,

&ﬁkéﬁtt‘éﬁﬁns ﬁlhacth@e fpﬁ&daeefu E&@dlyéscﬁ\ﬁﬁ?OBOS @rélrﬁé 6f @mley rafed
ese sol y

AN Py (6 b ohianyne Rien @i gl ) IR SaEdBs ot i on
t{v/c@hbiﬁ’f}dnétso%hﬂblm&l a ?E ta% B?Iﬁttldﬂ sa@ﬁutbg dissBhing 0.506 grams
iscosity ution 5a Sol ution o
Qfghiz sapg F’Pg’”%rifﬂ %7 SAMs ofLyelghexangge f@"’?"'d° P'Vezﬂ)’? pivedght %
soldtion, 5b. The following viscosities were obtained from these solutions. These
solutions have a viscosity within a range that is useful for deposition via ink jet printing.

Temperature Viscosity (cps) | Viscosity (cps)

(°C) Solution 5a Solution 5b
20 18.6 12.4

25 16.7 11.2

30 14.8 10.1

35 13.2 9.1

40 11.9 8.2

45 10.7 7.5

50 9.7 6.7

Example 6: Preparation and Characterization of Low Temperature and UV Cured
Poly(arylene Ether) Polymer Gate Dielectric

[0062] A solution for use as a gate dielectric layer was prepared by dissolving 0.5
grams of citral-graft poly(arylene ether) (citral/poly(arylene ether) ratio= 0.42:1) in 8.93
grams of cyclohexanone solvent. The citral poly(arylene ether) solution was filtered
through a 0.2 ym PTFE filter. This filtered solution was deposited on a silicon wafer by
spin coating at 1500rpm for 1 minute to give film 6a and this deposition procedure was
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45 10.7 7.5 50 9.7 6.7 Exanple 6: Preparation and
CBY935ZPHUBA zati on of Low Tenperature and UV Cured

Pol y(aryl ene Ether) Polyner Gate Dielectric 20 [0062]

A solution for use as a gate dielectric |layer was

prepared by di ssol vi ng 0.5 grans of citral-graft

pol y(aryl ene ether) (citral/pol e%gryl ene ether) ratjo= oe
r@pa@teq)' ve Hmgs tmprogueardingg 6k s apsh@l. Sdm/émwas baged at 250°C

f%l' E’hﬁllwthbe{ EGHOY bﬁféeto‘éﬁ\jéeé 354‘§%Liﬁlb9ﬂin¥"aﬁlnfl b4 %%%@termmed to be

rou ter. This filtered sol ution

qa%shagﬁsb@ncteé awwaane epnditins,aboue bweagwlng the ditm thickaess before

B29%hpand é’fferjf‘?;mrfr\ﬂte%pb&hrg ltcy@cﬁnbmbﬁfer@rrsr {$infhutes, with a water
dep osnhon(groce ure was -2 ZP USA rep eated five

washeand 25 bakasfor Binygutes carsled oetjaftees dhe %m\tﬁrtsﬁqusurq'n lpiln 6b was
e d RRKEsk cor %%utéé’&n § hit F;S]er% ghié @355?1?11 Micklffm! cThe resulting

give a 341 nmthick I m6a was determ ned to be

R,QME%H ?Yﬁfé@slﬂﬁ‘%ﬁa"ﬁ#{h’ Gﬁé?él'”‘??g’ watthess ﬁ%“‘&%@stﬁ)"denced by Film
E{Bc-ﬁéﬁédrmg 1i7BRmf (5069 I&Qs‘ ik Kmms%f@i' Expcfsﬁpelmlcrﬂ&@béﬁieﬂé for 15

exposure to dichl orobenzene for 15 m nu

WinlesdONRNeRrbyA Wasihwi 1 watee aod B ike b 185 Gt @tr@eutes Film 6c

Wa ElREe@td brasa Bénd be féPiO’?éHonG%ﬂ@&lHaﬁed b 18’5°@borvwmmutes ona
baked at 185 es on a late to g| ve

hpt plate torw&a@ﬁﬁrﬂm tmﬁsf 'Frbswmdretegmmsaﬁw&'als PalyBer yas crosslinked
eV tHed6 Chadi ildhsfdsQéVHénBE& By FivA S rﬁé&%ﬁﬁn% 988! hin Hep |t§l§xposure to

eV| denced by measuring 175nm (50% | oss i n

'WH@@@P‘*&%@’“@%B@S il 6 wass expasps ksa beasd Bage Ulslamp for 1
Imnmét iﬁén Bakémow fot maﬁlhuwsbh Mot Paiteto g’ﬂi?@'a aabﬁ\mmak film. We

m nut es. was exgose bro

ad
f!%wmw tha*r thm%%m wﬁ%nwe& es 5@1‘?'6?”8@? evidenced by
mnnsa savﬁeae@nrfgq1 mm méﬁeﬁfésﬁsr@ td’tﬁclﬂov%ﬁ@ﬁ\iénbhblciﬁ ifnmufes fdfowed by

det er m ned hi s r was crosslinked und

4 MBS U IEIes 200 5alsh PR 421 105,3 THNPIRS 6 FIRKBR\WFY FEposggto a

Iﬂfﬁ.’a@fsélﬁi UthérnSWGISanﬁtet tAen %I@éﬁ AMGLEDIR TS FrfH. oﬂh':a hot plate to give
posed to a broad band

3 54T ik e, WP iosaag (het 18 BeVaT W88 HRSSIIKES YeRnese
dWPHitiBhab € eliBertieddyFiRPea Mebbirfg 334hi afl exposure to dichlorobenzene

for 15 minutes followed by a wash with DI water and a bake at 180 °C for 3 minutes.
Film 6f was exposed to a broad band UV lamp for 1 minute then baked at 150°C for 7.5
min. on a hot plate to give a 341nm thick film. We determined that this polymer was
crosslinked under these conditions as evidenced by Film 6f measuring 339nm after
exposure to dichlorobenzene for 15 minutes followed by a wash with DI water and a
bake at 150 °C for 3 minutes.
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15 determ ned that this polynmer was crosslinked under
06836&Pd48Ni t i ons as evidenced by Film 6d neasuring
334nm after exposure to dichlorobenzene for 15 mi nutes
followed by a wash with DI water and a bake at 180 C
for 3 mnutes. Film6e was exposed to a broad band W
lanp for 1 mnute then baked at 180C for 7. 5 mn n a

HEtm LB Expasugs | Baker 33 BakeTithe clKThickness W Thackness rcd
t hat | (decendspl ymeMemps ¢ (mimitéshk ecbeftrger t hedier 20 Thickness
conditions as eyiagnced by Film GshefBasUr i|iflemecah M | Change

aftel exposure {o dichl orobenzeneexpgg[rew ExPPS

foll pwed by a wash with DI WaterM akqn&lt) 180 |C

;%;}npi‘p”i mutes: '2'5¢|Lgfn pas eXPOSEq, fPa Ul_\jgig.)culu Lg;_v'O63

1Ll alkad at

O 1
m‘oﬁlm‘p to 138& a3 'ﬁ nmthir: 2F’Zlm \VI‘/A tprm 'Q'WSO

tsat |2Ai s pol ymkd8%as |6Possl i nketB&thder t|B3Ie - 0.04

deihndil bllons as eVil8énced 3By Fi | m|6334kasurijr3gd4389nm| + 0.01

adet el 685 exposuf egd o dijgd or obenzzzae f or 133@iinut eg - 0.04

T TOBT Dy a waghoW N7y water| b a bakgoat 150 H4g

for—3—mmnutes =23 06935ZP~USA Fr "M UV EXposSur € Bake
Bake Ti me Thi ckness Thi ckness % (seconds) Tenp
(mnutes) before after Thickness (C) chem cal

%b@g‘ Cﬂliho@?ﬁ%@ﬁanﬁé@@é&é Ef the E}%Hﬁcﬁw akﬁlfﬁstr&@@an@%e@c@o’& herein

with referencs e@ivegerobagtimens - 't '@ r@hmte@aeémw %@@Qﬁd 9'3'"‘5 be
5 Iﬁﬁﬂad% Thé)dtgélls Q‘ﬁmﬁo R‘a?ﬁerﬂt B Spéctéd §3t variousInSdiiclibndthay be

made m these deta|ls by those skllled in the art, which modifications may still be within
the spirit and scope of the claimed subject matter and it is intended that these claims be

construed accordingly.
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[0063] Although certain aspects of the invention are
06935gPrUB%d and described herein with reference to
gi ven enbodi nents, it is not intended that the
appended clains be 5 limted to the details shown.
Rather, it is expected that various nodifications my
be rrade in these details by those skilled in the art,
whi ch nodi fications may sti GQLABSwithin the spirit

and scope of the clainmed subject matter and it is
1- n{*@ﬁéﬁe@el@ﬁtap |l3yge gEPassiyatign B&er i @r{Bip fie rapgister whatgin the layer

cotfprizes 35!%5’5%?{6 Mé\@onibns@ Séricat dhitd §ahd fololiRlSfrulure:

passi vation ayer inathin ['mtransi stor wherein

the layer _cooprisges ot—lgapt—queonal Afrer oLy, sing
repeat units of thefollowﬁﬁ‘g gtructure -(0- AFJl- 0 -

5 VOﬁéi'e)ﬁ'n,er, ArLaAd @\rﬁré)dénﬁcd%?ﬂﬁfeﬁrﬁ aryf\¥adica¥, t |sfmd 1Ah4s 1-m,

are identica erent aryl radicals, mis

hdadagstoné Sz rdicae Braaiad ol egslpne uiFPlEREd g saturated
groad tredlistidnddromass hindizaddpeaity crfsSIthkQit askiHg eérﬁ;sierature below

Q thhat non- |c and i s adapted tqQ crosslink
%{0 é‘i"ﬂhPP‘rﬁﬁ ﬁ?‘ﬁ? ‘HEE&H"“%G@:“%FMMW%P% netiefpl groups
aftdr @luinges during curing and w thout providing
functional groups after curing. 10 2. The gate

10 dielectric or passivation layer of Claim1l capable of
bei ng cured at tenperatures |ess than about 250 C 3.

xX h'ﬂmeggute dtﬁiaﬂtmwﬁassmtmaaﬁeg\oadm 1 capableast bangifmréd at

capable o g}, about 15 180 C. 4. The gate
‘81“§Pf élfr?? 38:?"'15'2 u@??:po{.‘r | ayer of Claim1l capabl e of
bei ng cured by a nethod conprising exposing the | ayer

to a source of radiation and heating to at

3 eﬁpeeﬁaﬁé ldfe‘?ec?rflc epségswﬁ%n Igyer 0‘1} CiL aim 1 capable of being cured at about

15 180 °C.

4. The gate dielectric or passivation layer of Claim 1 capable of being cured by a
method comprising exposing the layer to a source of radiation and heating to at
temperature of less than about 180 °C.

20
5. The gate dielectric or passivation layer of claim 4 wherein the exposing comprises
exposing the layer to a source of radiation comprising at least one members elected from
the group consisting of electron beam, photon, ultraviolet light, visible light, X-ray,
thermal, and combinations thereof.

25

6. The gate dielectric or passivation layer of claim 5 , wherein the exposing comprising
exposing the layer to ultraviolet or visible light.

-25-




20 5. The gate dielectric or passivation |ayer of
@8985aPAJSker ei n t he exposi ng conprises exposing the

| ayer to a source of radiation conprising at |east one
menbers el ected from the group consisting of electron
beam photon, ultraviolet light, visible light, X-ray,
thermal , and conbi nations thereof. 25 6. The gate

i Alpebvarylene atrpa)gmlwmrif@rruseagea gate dielattic 5r pasgivation jayer for a

BISRESLER R B SA A5 Bt oo o o

golclurerr yl ene ether) polyner for use as a gate
di el ectric or passivation Iayer for a thin film

transi stor wherei 3t he pol | conpr ses poly
repeat units of th foIIo ruc ure: ~I( &GS A

G/ &8 5 -—@Ar@—@n-d-
i denti cal d| ffe ent and %1 ryI cont &| i ng
groups: rz u4 } Iks " Pate The pol yer of

claim7 wherein sa‘F’%JI pol yng’l‘ has a i"él ectric ¢ténstant

| ower_ t han O bout 3.0 -26
5 where Gy, G;, G;, s, Gg, G7 and Ga are identical or different and are H or aryl-

containing groups:

8. The polymer of claim 7 wherein said polymer has a dielectric constant lower than
10 about 3.0
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06935ZP USA 9. The pol yner of claim7 wherein said
@ed3pAPIUSXAs a di el ectric constant higher than about

2.7. 10. Amultilayer electronic device conprising: 5

at | east one gate el ectrode conprising at |east one

gate dielectric layer conprising at |east one

pol y(aryl ene ether) polyner at |east one source

®| Toe pageer ofafaincawhereinsaitt polymer hasta didiectrigtcohstast highe than

?&mggnductor | ayer; 10 wherein the gate dielectric
ayer has a dielectric constant greater than about
2.7. 11. Athin filmtransistor conprising: at |east
one gate el ectrode; at |east one gate dielectric |ayer

F@r@muﬁilé;%r?fec{r&ﬂéheﬁé@c&ﬂﬂﬂsﬁ .yl ene ether) 15

pol ymer east one source electrode; at |east one

dr ai Na1G4 28 bh&dsie éi’éctﬂoﬁé%mﬁﬂfné ﬁﬁhﬁé%ﬁ IEH ?ilel%lﬁﬁi!b?layer

wherein the gate dielectric [ayer has a el ectric

const&mpPrisingt deastene pely(apfigneetherdpolymer 12. The thin
filmtransistor according to claim1l , wherein the
pol y(#Hreasbpae soHee)eleqygieer is grafted. 25 13. The
thin filmtransistor according to claim1l , wherein

the pRIIIGAShPY® diddn @edtERde: pol ymer is grafted to at

| east one unsaturated group. -27 06935ZP USA
at least one semiconductor layer;

wherein the gate dielectric layer has a dielectric constant greater than about 2.7.

11. A thin film transistor comprising:
at least one gate electrode;

at least one gate dielectric layer comprising at least one poly(arylene ether)
polymer

at least one source electrode;
at least one drain electrode;
at least one semiconductor layer;

wherein the gate dielectric layer has a dielectric constant of greater than about
27.

12. The thin film transistor according to claim 11 , wherein the poly(arylene ether)
polymer is grafted.

13. The thin film transistor according to claim 11 , wherein the poly(arylene ether)
polymer is grafted to at least one unsaturated group.
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14. The thin filmtransistor according to claim 11,
odus6ZzPusAe poly(arylene ether) polyner is grafted to
nore than one unsaturated group. 15. The thin film
transi stor according to claim1ll, wherein the
poly(arylene ether) 5 polyner is grafted with an
aryl-containing graft. 16. The thin filmtransistor
He dbedhin i traesistonaccordinghtoralaim t1h wherliy therpolyéarylepe tether)
I T in.filmtransistor
a@é@@l Sﬁuﬂtég t%ﬁﬁ)w%ﬂ]og\%]%‘é?%tupﬁ?igoggl y(aryl ene et her)
pol ynmer repeat units have the follow ng structure:
I1(o04co _4.2)-+3 O14) n &G A G &g where G,
; e
£ g han it s G accrdy G el i ovn
RANLRY. is SBE?ﬂfQ withiea arwrwnfalmm gieftnsi st or according to
claim 11, wherein the poly(arylene ether) polyner
cont ai ns an aver age nunber of unsaturated groups per
{)ola% repeat unit of 1tod4. 20 19. The thin film
& §|tf§f' §im transistes argowgcmlmmﬂﬂ whatinthg pofygarylene ether) is not
ptidt@ay! ene ether) polyner contains an average
nunber of unsaturated groups per polyner repeat unit
of 1 to 2. 20. The thin filmtransistor according to
claim1ll, wherein the poly(arylene ether) 25 polyner
0 TRE 56 Sindtrahfast ad%BQimgﬁdﬁéﬂmalﬂedrhsfeﬁﬂlhe%lWéMéhé @tHdr)

A
po?ymer rgpeat unlthave the ?ollowmgsstructLd?e

Tl G, C'}s Ts
(O Ar—0O ArzHO Ar;—O0 Ar4>

| | /m\ | /n

where G4, Gy, Gy, Gs, Gs, Gg, G7 and Gy are identical or different species of the at least

one unsaturated group.

18. The thin film transistor according to claim 11, wherein the poly(arylene ether)
polymer contains an average number of unsaturated groups per polymer repeat unit of
0.1t04.

19. The thin film transistor according to claim 11, wherein the poly(arylene ether)
polymer contains an average number of unsaturated groups per polymer repeat unit of 1
to 2.

20. The thin film transistor according fo claim 11, wherein the poly(arylene ether)
polymer comprises at least one unsaturated group comprising at least one member
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sel ected fromthe group consisting of an al kyl ene
0eglisZriYSAan al kyl di ene radi cal, an a- hydroxyal kyl ene

radi cal and an a- hydroxyal kyl di ene radical. 21. The

mul til ayer electronic device according to claim10
wherein the poly(arylene 5 ether) polynmer conprises

at | east one unsaturated group conprising at |east one
saiedied froml the peatipfooosistingeof gnaliylenerradisali amy allf/idie@el radiGH3an o-

: - g/ -3 OH
@ﬁﬁ%l@@%g@%"%'%r%%'eéﬁ%ﬁ@ H3C H CH3
1-13C and 1-13C H3C OH H3C CH3 H3C CH3 .inn. 10 22.
The thin filmtransistor according to claim 11,

¥h diheimultilageridoproaicyderice aetcdrding to plalny ne whem'np thesprdy(atylene

s LB BRSSP TR O b B 388 oo

GGSIBEIZRIQM from the group consisting of:

VN ey e N
CHj CHs OH
EA , -,H/\( , ‘&(/\/l\CHg \ H)W ,
CHy

OH OH OH .—‘f
e hS) ZAFOH
OH OH OH CH3
E/J\( X CHa ¢ “& CHs Mﬁr

CH,

qL , and q\
HaC CH,3 HsC H

10 22. The thin film transistor according to claim 11, wherein the poly(arylene ether)
polymer comprises at least one unsaturated group comprising at least one member
selected from the group consisting of:
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CH3 ~~CH3 OH CH3 CH3 OHOH OHICH ~\ / CH3 OH OH OH
66Y35ZFUSA \ /v ' \ CH3 CH  CH3 CH3 3 H3C H CH3 H3C
H3C and CCH OH H3C CH3 H3 3 H 3C 23. The thin film
transi stor according to claim1ll, wherein the

pol y(aryl ene ether) polynmer contain the aryl radicals
that are independently selected fromthe group 5
consu:;lt/l@ ‘of. tll\ﬁ/l N : Eﬁ;\ga\g"'s '301&06‘9&5%%8:6\

¥

CH

/\/CkHa OH
Py
E/J\ I CHs - E)\N .
CHj
/?i/ /?i/ /I.LH/\ ’
> = = \© 72
kY ¢+ W CH % CHs ' OH
OH OH OH CH3
! CHg » L&\
‘a)\l/ R CHy [ ﬁ’l 3 £
c
23. The thin film transistor according to claim 11, wherein the poly(arylene ether)

polymer contain the aryl radicals that are independently selected from the group
5 consisting of:

N = N A
WAYE | | = —
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15

CD and F3C CF3 H3C CH3 24. The thin filmtransistor
ABOSSERIUBA Lt 0 claim 11, wherein the poly(aryl ene ether)
pol ymer conprises at |east one of the aryl radica

that is selected fromthe group 5 consisting of

9, 9- bi s(4-hydroxyphenyl)-fl uorene,

PTYITEr  comnpany tATe dver age nUw
\’o per olA/mey unit is nore
& than 1, w he pol y(ar @

\‘3

gt i ses one of the follow pF repeat units:
3C H3C OH H3Ci ~I I~ 15 -31 06935ZP USA b) H

FsC  CFs3 HyC'  CHy

24. The thin film transistor according to claim 11, wherein the poly(arylene ether)
polymer comprises at least one of the aryl radical that is selected from the group
consisting of 9,9-bis{(4-hydroxyphenyl)-fluorene, 2,2-diphenylhexaflucropropene and 2,2-
diphenylpropene.

25. The thin film transistor according to claim 11, wherein the poly(arylene ether)
polymer contain the average number of unsaturated groups per polymer unit is more
than 0.1 and not more than 1, and the poly(arylene ether) polymer comprises one of the

following polymer repeat units:

a)
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5¢) -0. C c 0 HCCH HCCH3 d) Fb 0~ a6 10 Fb
(BO35EP USR- CH3 06935ZP USA e) Fe OH FbC I - a FbC
Cb 5f) Fb Fh OH Fb 26. The thin filmtransistor of
claim1l, wherein the poly(arylene ether) polyner
contains at |east one of the aryl radicals: 10 H3 H3
oH

b)
T 4 ‘*@‘@

HiC Chs HC CH,
c)

oS ls e
o
O om0}

Hsc CH, HsC CHs

d)
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H3C 27. The thin filmtransistor of claim11l, wherein
06a85gRtWSAi el ectric | ayer has a capacitance of
greater than about 5 nF/cnR. -33 06935ZP USA 28. The
thin filmtransistor of claim1l, wherein the
poly(aryl ene ether) polymer is present in cured form
said cured formof the polyner having a curing
tenmpe®lature from about 130 to about 180C, a

di el ectric constant bel ow about 3.0, and a maxi mum5
noi sture absorption of |ess than about ‘
thin filmtransistor conprising: a subsgg ten A
one gate el ectrode; 10 At | east one gate dlelect.
| ayer conprising at | east one poly(aryl ene et ke
| east one source el ectr A one drain

f)

26.  The thin film transistor of claim 11, wherein the poly(arylene ether) polymer
contains at least one of the aryl radicals:

Ha

HaC
— OH
HsC

oy

27.  The thin film transistor of claim 11, wherein the gate dielectric layer has a
capacitance of greater than about 5 nF/cm?.
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28. The thin film transistor of claim 11, wherein the poly(arylene ether) polymer is
present in cured form, said cured form of the polymer having a curing temperature from
about 130 to about 180°C, a dielectric constant below about 3.0, and a maximum
moisture absorption of less than about 0.2 wt%.

28. A thin film transistor comprising:
a substrate;
At least one gate electrode;

At least one gate dielectric layer comprising at least one poly(arylene
ether);

At least one source electrode;
At least one drain electrode;

At least one semiconductor layer in contact with the source and drain
electrodes, wherein the gate dielectric layer has a dielectric constant of greater
than about 2.7 and a capacitance of greater than about 5 nF/cm?,

06935ZP_USA.DOC
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