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TITLE OF THE | NVENTI ON: THI N FI LM TRANSI STORS W TH
POLY( ARYLENE ETHER) POLYMERS AS GATE DI ELECTRI CS AND
PASSI VATI ON LAYERS 5 This application clains the
benefit of Provisional Application No. 60/810, 534,
filed June 02, 2006. The disclosure of this
Provi si onal Application is incorporated by reference.
BACKGROUND OF THE | NVENTI ON. 100021 Thi s invention
relates to the use of poly(arylene ether) polyners,
and nore 10 particularly to the use of grafted

ether) pal yiers to B G EERRAR 0BT e’ bol yrer o
et her) polyners, -1 e pol yners
Wt THEN FHLMG"IO(N@IS&'@?RS WITH POLV{ARYEENE BTHER} PADYMERS AS

el oot ri o | GOIEDIERBETRTCS niifo PAskhiA TN ERYERNC

such as thin filmtransistors. The invention al so
relates to nethods for applying the pol msrs in

to forbhisapphication elaimathe benedit of PropipionaliApplis Nerr§§/ 8(:118 534, filed
?flllgﬁéé ?#,%@b& STHe ﬁ%@ﬁ)ﬁﬁ% 0 ss‘ﬁS{flEf?JHal%ﬁcﬁloﬁllée&%ﬂp&ated by reference.

s for use iIn rlcatlng l'ayer
el ectroni ¢ devices such as thin filmtransi stors at

| t t

{7 ansi st or o, HowelBeKQRARD O THETMATAIEN,

{00023t THis |irintemloxp Irﬂa:tes galthe iusy, %fap’ajy(ggxbﬂﬁ ether&tpoi)me}rs, and more
ropert ver r of conditlo

R Becin g g 8 ol PP it Y8 SAHbons o ggtvarione

Betidry 'ﬁbfyhfe?d“to Pprebiie fBrosIJ]inﬁalﬂé qialye:rem adthbe erﬂn@ vfiglass transition
difficul't 20 one to solve fo ynmers since

dé%lp?fé@'queﬂﬁ'ﬁ PRI Pk dnYin Sertower WY B g5 diclectic layers in

! r qheihvkaféh aRE relates t
n’%‘g@%ﬁ‘l E%%ﬁéaﬁeﬁ%hghbgmﬁnl%%t%[s%%asgl $herefore relates 0

t inetheds for appheegithie polymersinlorder toyform ghip film drntisters (TED.

NGust 155fo} LGOR fabricatin
nF o3 b, etoHibAcbny B kel b dafePUEAHE Rmdloshiol b, fbricatng
omultilayeetleqroniedeyices suchrp din film émnsistats atiow fsgperatures, particularly
df%r %?iiate (%ra\réélgtorsso g%vle\cr)ertl, gsnte!edq &)r ma ehr{]alls go?nspaﬁgﬁl?y 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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25 as spin-coating, slot extrusion, or printing.
Silicon nitride and its nodified versions are
typically processed at tenperatures greater than 300C
and are typically deposited -1 via chenical vapor
deposi tion techniques. Wile polyneric materials have

5y 3 3555 oo R RAEAE) VBl B v been
disvubsdd arepRtementtier silidasas interlayerplidiestees ((id)estallowdrench
A R e G B 0 SR LR R oty boor
rbycHenitb tlei usiet] s Gyatet dielectric dbe td thgir Idektod hgdropisdhicily cxttheir inability
b S EPIGH BT8P R G G o ovs o
thairwentidn dezsenbehipdioy dadveiaotgmee ethpidyedtas gate tielectrimsdhat are
ré%?t{aﬁé@%tolvtgﬁgs&ag%g& tﬂrlg%éjtor ot %g @Jéon%%o%% SBFe at or below
moechm? g?ﬁ efectrival pmpertlaeadextbd in aggapadieledtriel ddany of. the polymers
0

BB oA ELABHE ke TR e
hybmph@blbmdmemi‘tohivmdtrgm:ataeedabsmrptwol ahdrtbe sbilitydo withstand contact
RS RBo W 1 RIS deBoHh SRR AT ot may
cmni?eq:!e gate:cﬂglea:tlc Eyer. tTfals agate diclasife materia) fiad meets that criteria

ectric ctri
qdoﬁg? eelny |lngd \Aﬁé?ﬁ%?l@?gfhl&ﬁg ﬂ% o@éﬂé ?iv% 4‘: g%omh?feh@tance is

desibatsel i nki ng needed to give good sol vent resistance
is desirable. 15 [0005] Past attenpts to crosslink
pmsa( drast ettemptshe ceosslinki galy{anylenaretivars) biiliged various high

%& ur %sﬁh érﬁgér% %l\ger ﬁgﬁ)ﬁ'g é)% L}Wleeg%ng Stlgig rc]:p;gm strg may be used
asran mlrayrdraryteﬂayhr dietartnid matwaldor amofphious siicgrhouew temperature
LA B LT A Bepnd ol 300 M rovisea
U.S. Patent Ne.d5,060,170; &eréwtlmdrpcmatedmyo'e&rm, Thigrpakent teaches using
piopy?grry'%% %‘hee(?) g&fyr{\&r gorrr?&csﬁm-r@ ihgviRé”a%?ﬁatfceg%&?ssngﬁéJ‘gn the
poly(arylene ether) backbone, which grafts allow for crosslinking of the polymers in a
temperature range of 200 to 450°C. A further reduction in crosslinking temperature

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.
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20 poly(aryl ene ether) pol ynmer conpositions having
aromati c groups grafted on the poly(arylene 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,

ve e des e for dielect ' I .
RSy Al ceheraptati RO prai Sren e plsotheR R £y BSR{sEe i their
entibtiesat es or organic thin filmtransistors. 25 [0006]
Di spl ay and i magi ng backplane or thin filmtransistor
manuf acturing require suitable coatings, especially
gate dielectric insulating | ayers. These |layers can
have | ow or hi gBRiERESEMMARY Q@MIHEANYENTHONr e
required to have | ow | eakage current val ues, good
[0008]e rither ipstant iaverdion snlves pwbimnsaaaoelaéaﬂs\wﬁpmmntwnal materials by

bl S0 B B A o SR e

fmﬁctransstmra@dsmaboda foy agtlying trmda/@mrfmm ireRETs. oThig a@lbr(ﬁrylene

[ cure
AT BOGEEFheRBes Raf s Fpeht ATET Be %Bégﬁx?t?%? cure,
it is desirable to have solvent resistance,
dielectric consta bel ow & 5, and | M/nnlstur
absorption. -2 [03§V] Al | réferencesJélted her |n are
i ncor porated herein by referenc heir entilreties.
BRI EF SU OF e T RVERAYE [‘0‘0 TR T Ent
i nvention solves pfoblens gssaui‘at ed mnth con t®onal
materials by proviigding a gl y(aryl eGe ether) Rl ymer
as a passivation or gate dielectric layer in thin
filmtransistors, and nethods for applying the |ayer
velveré AFmAT7) ATEa8d ATiddre iqentiodi ar differant aptenerradiselsymgs 0 to 1, nis
fs-{ﬁ?.la ?%e%ogn% |@\H§£$IlyunHt51kﬁfa|W‘§1J 9} {‘Lf?'n%%llzed alkylene, or the

ure:
radicals represented 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, R4 are individually H,
alkyl, or alkoxy radical, wherein the alkoxy radical can have a normal or branched alkyl
radical of C.s.

[0009] [n one aspect of the invention, the poly(arylene ether) polymer consists

essentially of non-functional repeating units wherein Ary, Ar,, Ar;, Argare individually

arylene radicals selected from the consisting of:
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Ar (0-Ho-20-3-0-4) n G3 4 G/ GB 10 where Arli Ar2,
Ara, and Ar4 are identical or different arylene
radicals, mis O to 1, nis 1-m and where GL_8 are
individually : H alkyl, alkylene, or functionalized
al kyl ene, or the radicals represented by Figure A
beloww H R2 RA Figure A 15 or mxtures thereof,
wherein Z is the av o
repeating unit o sai'g pol

of 0.1 to 4.0, wher
H, al kyl, or al koxy radl caI

the al koxy

radi cal can have a nornal or ~al kyl  radi cal
of C. 20 [0009] In oneg== ention, the
pol y(aryl ene ether) g jer qonspst§ egsenti al | y of

non-f uncti onal repeat Mgl uni t $—w ) Arl, Ar2, Ara,

t he consisting of: mxtures thereof but Ar,

and Are or Ara and = e\ i radi cal 9, 9-
di phenyi f | uor ene, \N0t 2 pyval ent s.
sone cases, the grafte { [

of a structure: 5

In

and mixtures thereof, but Ar; and Ar;or Arsand Arg, 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:




LW - LI Wj [0010] The grafted polymer can conprise a
repeating polymer unit: 10 -4 wherein grafts Gl are

i ndividually selected fromthe group consisting of

H, al kyl, alkylene, functional alkylene, or the

radi cals represented below. 5 It nss, ~ICt r~tC
YXtl~t"FC ~k;; t Kt Ct 4, -5 and m xtures thereof,
where Z is t [ 3

pol ymer uni §

al kyl ene,
aver age nuni
in the rang¢

use as a pa S|vat|on orfgate di el ectric ldayer for
thin filn1tran5|stors where each of the aryl radicals

Vﬁ{%«%}?&r %H%rrgﬁrggv? IIV ggltegtﬁgamﬂ{ feiq%gup consW%ng of : H, alkyl,

alkylene, functional alkylene, or the radicals represented below:
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structure: G Gls G (040 2Ho 3-0.4) n 156 B A &/
Gs where G, &, B, A4, &, &, G/, and B are
i dentical or different non-aromatic wunsaturated
groups and these groups are adapted to crosslink at a
curing tenperature below 200C w t hout producing

Ia.tlles dur | Lhg and w tho
PARiRInerah et .5 Beruprader B8 a859f pepgotymer unitand
2o 6 th@arangsdied. 1 ¢ 4 Un%btgraﬂeﬂbcgymmn@opmnspal rgpe@ating polymer
repeat unit is 0.1 to 4.0. This average is cal cul ated
UL the total number of unsaturated groups G per
pol ymer divided by the total number of polyner repeat
units per polyner [0013] Furt her pl"w ded is A'gate
dielectric or pas e e, f i
transi stor fabri egio
optionally, a dil
functional group
el ectrical propertiegs#
Still further propyidg

filmhaving a crosslinking tenperature from about 130C
to about 10 180C, a dielectric constant below 3.5, a

whxeimBY), aee idivideiathpBloalRyl| alkylefie, [fersdiondlaatkydarneudr: 0. 2

wt % The nethod conprises applying the polynmer of the

invention to the gate dielectrig substrate via either
spin coating, slot extrusion, Qf [u Nti [

t he ;

where Z is the average number of G radicals per polymer unit and Z is in the range of 0.1
to 4.0.

[0011] Also provided is an optional grafted poly(arylene ether) polymer 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:
Gl Gz 5 6
(oo | \
\ Arl O AI'2 G Al'3 O AI'4/
| e | /n

where Gi, G,, G, Gi Gs, G, G7, and Gg 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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pol ynmer to a curing tenperature at or bel ow about 300C
or usually, below about 250C, or, , bel ow about 180C.
15 [0015] Further provided is a multilayer electronic
device that contains a filmof grafted poly(arylene
ether) polyner as the gate dielectric and/or

assivation layer. [0016] Stil] further provided is a,.
PATZ {THeAveraaRRLTAr ol H0satWalasarouds B aer BoNMer fgReg unit is 0.1 to

46 2frhiGverkgk)d d1¥lI5R8 a8lthetotal PAMPEESS WisatUigted@réups G per polymer
di el ectric and/or passjvation |ayer. [pg&%}?e]r Al'so
d

qiYided brethe;tatahnypberiof @olyAIeR reRGak HpIFSRRL | evi ce t hat
contains a filmof 20 grafted poly(aryl ene ether \
B84t piadsfis.a gPia iaesic obRABUNA COmpETTHghfor thin fim
taRor falrRA#S cdrsridiny/®BtpoRimer] & 6itlortIBs atdilugat, which does not
ag_%?el e?trl_c conposi ti o&s C. rtﬁg a%?\ u.ncurer?\?%rtr. . fth
FhR fuctignal @reuptints srewﬁy meghapigal qrglrstiqal propefiigs of the
donipeRRibhl ons, |ike the polyners thensel ves, can be
useful as gate dielectrics and passivation layers. In

[0014]t | S fllhdriiRovdded ik @aaEthed foriPbviding a datedielectric substrate with a

C ositions can further contai.n additignal o

Rarraleng sien) fIRtMaNaR CrosSIHinG ISP ErelHTe dm about130°G tg about

180eC S® HieRittric coNstahEiBeldbw 865, S0hadmunmdimoidturel @bsorptidn dfdass than
ant

B0 2 e e Tod pprseneanes e Eiadare BentiRf 6 he gate

cﬁelﬁétﬂb b@?s{:ﬁé}j&ﬂd g%lli@’fl:kp%%dggrg_r sllaaéﬁtmsionmégon\ﬁc'tin?] anad r%a;tg‘\g the

ot her netnoas .
PHRARIFRY Wq%gwga%ﬁf&ef%%w%ﬂg@/ b Uiy RSl plagpt 250°C,

ar, s EB&Iti180°@i t h t he foll ow ng drawi ngs which are
not intended to limt the invention but to serve as

[0e15]e surhat bm}d%umlnﬂﬂtm _reﬁdcthnic%dév{cétﬂftﬂ]cloﬁiagmraeﬁlm of grafted

i s a draw,ng, of a one_ e I.ment. o nul t.i l.ayer
R Y L R L S

[E)Maéf f#@l&ﬁr‘gﬁ%orprroﬁggé iglar]thf?\qil%Q%ng@o? dg{/igcla ‘tancatt rc:br?tafn'sla%r%fof grafted
poly(arylene ether) polymer as the gate dielectric and/or passivation layer.

[0017] Also provided is a printed thin film transistor device that contains a film of
grafted poly(arylene ether) polymer as the gate dielectric 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 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.

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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[0021] Figure 2 is a drawing of a second enbodi nent of
a nultilayer electronic device 5 that conprises a
bottomgate thin filmtransistor containing the film
of the invention. [0022] Figure 3 is a drawing of a
third enbodi nent of a nultilayer el ectronic device
that conprises a top gate thin filmtransistor

[0820]ai frigwig tiR@ draing of S1one STASITENS Y A REiipyaEglectronic device that
§'H EMoR gdiEnih MRS EbritalRAg the §&te dielectric film of the

af or enent | oned drawbacks of the prior art are overcone
ipyentiond i zing a polymer with the capability of being
lBrocessed at | ow tenperatures and exhibitin

t he . .
PPHr Fauecis @drawing of grsegonghernbedimentefa @uﬁ@ygt‘r elgptronic device

tRESRInVRHisb S h PR %;élb thiffilnh BaRsi$tor EdntaiMBIhSTilAT 6f. thd Irkvention.
term™gate dielectric layer" is defined as a

[0022)2 qf]%;@e' Yis Wdrﬁﬂh@d}f althitdémbodigeht bfa mmtdaWEélebti’@‘hc device that
i S posi

i oned between a horizontal | e
@"&HF?%c?etowaéﬁw@’hﬁ"ﬁ‘dfqnf@m’§PPS?'WH?9 %ﬁ? L’a E&Wn 'E&?&BBT or
| ayer such as shown in Figures 1-3. The gate
di el ectric layer can be in direct contact with at

| east one of tor
| ayer, or %ﬁ%ﬁ@%@%ﬁl@y%z{mﬁ%ﬁ. oned
t at tr at | east
BRedc %pge%re Haeed fiagartcel i Bl adaverple A fufis 2
pm{méfemmlathetcbpammy efnbeing piatepseeistiew témypegamfets arg! exhititing the
0 aryl ene et her ners eit.h unsat.ur
Fho BB o bt oAV ¢ epstVaiandRaRlf Bt i fil
tFneRErE.N }rheterra‘gawdiagcthe rqyer"d$ definedfasl eelsarizohtatly 866ded
su y bel o 50C, .or | ow about . 180C. .Th
i o v e By Basfianed pefiodtcs B Pl canaieg agls gtectrode
el H@t{z&gwﬂ oﬂ@ﬂﬁosémiwhductmwaisnbn gs shewn irt Figuresus® The gate
S ielectri iop |a S,
Gieiti et Fambe n diteof S i lengl orEdiEhe el pipgttagg and
sﬁmlmu)ﬂoﬁ thyeh®r Eoleﬁﬁt&m%,otmdafer @ah be ghositiondd between e gate
ssivation conpri.Si nq suc oly(a
GRGHe Raver Bpn RYRastoperh ine. Gile Besfodiadd SerisSacivel,
[ﬁgglﬁl Cﬁ]evgol)(/jrlner gf%e |n9élrr\tllon s %?e%apeed gf 8r%ﬂ}?1lgloshtt1o gol)?()érylene ether)
polymers either unsaturated 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 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 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

-8-
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or by W/ irradiation or a conbination of the two.

[ 0025] The invention also relates to gate dielectric
conmpositions (cured and uncured) conprising at |east
one polynmer of the invention. The conpositions, like
the polyners 30 thenselves, are useful as gate
dielectric or passivation Iayers In addjtion to

plasticizers at least gpe|syrfastant peatdersh 98¢ inossRNIGHIR 1 §P9’h@?mp°s't'°ns can
b@%bf?éd"orﬁg Qi §ub91!'r‘étla Q) R0RIB1S metrl sidh 38 sitcoalifg, slot extrusion,
to, at |leasf one solvent, at |east one
Df'@%ﬂﬁ ?V@"g@lthﬁémetmdsduuent at |east one -8
| asti_cizer, at | east one sur f act ant, or ast one
[9026] g Zioiwenars of the invsipéion emptse&%y%%me%aé ﬁﬁ fgRigsented by the
iQlRWhgstRi¢Rpér ate by any suitable nethod such as spin
coating, slot extrusion, printing, anong ot her
nmet hods. [0Q26] Pol yners of ihesinvention can cqnprise
pol ymer r —urMs—r@erep@l By-Alye— O—FoAk gt
structure iHo304) n where Art, &
and Ar4 are |dent|cal or different aryl radicals,

décal AB, Ar,, &h ,§r4éréﬁdent@%@o@&ﬁ&%ﬁﬁéw%ﬁrcﬁfs kg 0abYl nis 1-m,

sisgrafte east one sat urated or
aud ahteaptanedof t@e arpradicels ismrafiedite ahlgastanshatyrated fy ungaturated

g?cﬂjzﬁ&g%ﬁreh %Brg%%rdrﬂﬁrcaéndqs GHEPBE td &GQéiﬁtﬁtat' beuhiR§ ferdgtrature less

bout out producing volatiles during

tra;an aheyt 300F Gavithesi prasiueing orptagles dufieg Fying anshwitheut praviding
bﬁ'ﬂ grétg)fsca?{er euﬁh&e iPQHAEShBodifRR3, 8hcH draha b radrcals of the

|ca S ymer repeat units is grafted t

pplxmeu reneal uaitsdy ggaft.%tpt@ twp upsatyRtaforPEPs Geay ﬁh'cr"m/\t"rtbe following
shlért ure: GL & & &6

G, G, Gs
(] | | |\
\ O Arl O AI'Z O AI'3 O AI'4/
| [ Tmt ] |/
G; G, Gy Gg

where G;, G,, Gs;, G4, Gs, Gg, 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



(OGAL_OL2)-(0OL3-0GJ4) Hn n G3 A G/ B 15 where G1,

&, &3, A4, &, &Bi G and B are identical or

di fferent unsaturated groups. [0027] Polyners of the

i nvention do not necessarily consist only of these

pol ymer repeat units (i.e., G containing polyner

repeat units). In addition to enbodi nents wherejn Hé’ry
cplstilataskas the fidtal nuaksr of yngateatad EOURS.E PeR PRIVMGT BVIdeR-LY the total
nURTBBAbS Mﬁrérrebgﬁ unitQ}SSPédlﬂﬂeﬁ' so enconpasses pol ymers
conprising other polynmer repeat units in addition 20

6291 hén Qné Qé‘ééﬁt Bf the rrWé'nﬂ&’? fthé ﬁlﬁé%ﬁraté@!' §r§upsSG @Bmpsise olefins
ene et her) pol yner

'ﬂ%@%ﬂ?@%ﬁ?'e&@aﬁ%ﬂ Hecgrogp sensisting ogan’s ?P@éa%ﬁ'ﬁfb?'ky'd'e"e
récﬁf’ﬁ adn &Wrzpanalﬂ_nﬁesl%?gHé?Wan &-I'Wﬁtcﬁ(palﬂylfi@ﬁé %Hrcal In certain

nmbi'ned formthe
qomoylrmnts)fthe Hesaturataskgrewps G aﬁedermdtfrcm isaprepe|units+ dge

rba eemBisting of:
PRt P & A i KA APlepfed fondine orodh doMSisting
pol ynmer repeat un|ts 25 [0028] The average pugper of
unsaburaﬁed gr oupS~& per hb cnpeafﬁunrt can

range ‘f rom’about 0.01 fo about 8 0, usually about 0.1

to about. 4. This average is -QCgaIcuIated s the

total n er of unsaturated r s G per ymer

d|V|d t he % nbg(gbfgchynerwfeEEéf\uﬁTts

per polyner. [0029] & n one aspect of the"invention,

t he unsaturated group G conprise ol efins

i ndependently selected fromthe gro p conS|st|ng

al kyl en®H adi caI Ol'bn aI kyPHi ene ,

a- hydr oxya ylen a hy aIkyI

radical. Tn ee\taj enb dlnents % he unsat ur at ed

groups G are der|ved fronrlsoprene units. The

OH OH CH3
E)\r/ x &l z L&/\f

CHj
[0030] In another aspect of the invention, the aryl radicals Ar;, Ary, Ars, and Arg are

independently selected from the group consisting of:

-10-
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unsaturated groups G are typically independently

sel ected fromthe group consisting of: 3 CH3 OH
c~CH3 CH B OHOHOHc CH3 , 3, ' OH OH OH OH CH3 OH
CHCH3 W CH3 3 CH3 HBCHCH3 H3CH3Cand I f,, OH
H3C N 143C H3 H3C CH3 10 [0030] In another aspect of
the invention, the aryl radicals Ar,, Ar2, Ara, and

Ard ar i ndependent |y sel ect ed fron\t he group
] % 4 - , ’
X N\ 7 N\ ¥ NN NN NF

DG
Q I 5 o
NI Ny <
\ /7 S\ TR o N =
= apl |
O gag
_/ | | \_ = | l \ “‘—/ ' | \—
X Z X /_, and ~ < )
FsC CFy HsC CHj

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

[0032] An additional useful aryl radical comprises :
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\' \ and F3C CF3 H3C CH3 5 [0031] Usually at |east one
of aryl radicals Art, Are, Ara and Ar4 is (and in sone
cases, each of Art and Ar3 is independently)

9, 9- bi s(4- hydr oxyphenyl ) -fl uorene,

2, 2-di phenyl hexaf | uor opr opane or 2, 2-di phenyi propane.
[0032] An additional useful aryl radical conprises :

10 - H3C OH H3C C [0033] Useful exanples of
aryl gadic havi ng unsaturated group(s) grafted
thereto conpri . H 5 H3C HA H3C H3c OH - OH H3C
H3C HzC

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

HC \

-

T oYY ootV T

HiC CHy Fi,C CFR;
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\

%H3C CFi3 OQ H3C CFi3 F3C CF3 10 -12 CH3 CFb

H3C \ H3C \ OH and the correspondi ng non-grafted

pol ymer repeat units. [0034] In one aspect of the

i nvention, polymer repeat units of the invention
conmprise : H3C H3C - OHH3C wil 5H H3 CFi 3 H3C
CFA 0' 0\ H3C CI—BCFI'&—BC CH3 10 -13 Fb CF6 F{ C CH3 CIF—iSIgC

[0034]

_: O.QQ _i O.OO
¢Ap YO

and the corresponding non-grafted polymer repeat units.

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

-13-
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OH |k~ Gjb FbC CFb 5 Fb OH Fb 1", 14zzk 10 [0035]
The grafted pol ynmer can conprise a repeating pol yner
unit: -14 wherein grafts GL 4 are individually

sel ected fromthe group consisting of : H, alkyl,

al kyl ene, functional al kylene, or the radicals
represented below CK% A Ucajh 5 and n1xtures

thereof, where Z is the average nunber of G r ad?
per polyner unit and Z is in the range of about
to abqut 4.0. The graf

r epeatli :

|nd|V|du. e

or .
poly
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5 about 0.1 to about 4.0. [0036] The invention
enconpasses the foregoing gate dielectric polyners in
cured (crosslinked) condition and uncured condition.
Pol yners of the invention can be thermally cured by
heating to a tenperature of at |east about 90C,
typically about 100C to | ess than about 250C, usuaIIy
about 130C to about 180C. Optionally, crosslinking 1
wherein grrftsdGiaare individualy selected fremethegroun cansisting e iy @Jhyl»
eﬂlaﬁ‘en%r %?tl&%%'kgl hélgorQlf]e AdatreBleseAelbelgd Or gani ¢

acid ree radical starter, an azo-initiator and

m xtures thereof . [ 0037] Cptlonally, crosslinking is
induced in the presence of sourges,of radiation in

combi nation with thermal tre- i: pere the radiation
] V) ™Might (e.g.

ght), el ectron

ans. The ionizing

ot h range of from
Qm or nore

rangi ng fromdeep UV up to ly
beam X-ray, laser, 15 and/or
radi ati on source may have a wayg
about 1 nanoneter (nn) to abgQu

specifically from about 157 nnm fabGut 500 nm In
enbodi nents wherei n the i ghgihe—8di s on source
conprises ultraviolet #¥%ht,” the exposuf® energy may

range from about 1 to about 500 _ch However, the
specific energy |evel gan var ' ndent upon
the exposure tool 20 and/yg gTPd ents of the
coating. [0038] The inventlk phl sol ,

di el ectric conpositionsiCured and
conprising at | east one polyner,
conpositions, |ike the polyne '
useful as gate dielectrics 2
addition to the at | east
conposi tions can furt haiec0N A i owra)

i ngredients, including 25 bufpot linmted to, at |east
one solvent, at |east one reactive diluent or solvent,
at | east one plasticizer, at |east one surfactant, or
at | east one inorganic filler. N ¢ it

{0

1e i nvention. The

hsel ves, are

v&f i on |ayers. In
| the

(KX

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:
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can be applied onto a substrate by any suitable nethod
such as spin coating, printing, anong other nethods.
Anot her nethod for applying the inventive conpositions
is disclosed in U S. Patent Application Publication
No. 2006/ 0079034; hereby incorporated 30 by reference.
The inventive conpositions can be applied upon a w de
whergje Go4 are ingdivisyplyt Haglied, alkidenes fungtional aiylesgOrmenber
sel ected fromthe group of silicon, glass, plastic,
nmetal, organic and inorgani c serd conductors, and
paper, anong ot her substrates. 3939] Reactive

di l uents and sol vents can hgs wqted into the
conmposition upon cross-lit
functional group or interfSre WTH {2 nechanical or 5

el ectrical properties of the conposition.

whegg £ iis/ e aveiagatymbeR obB radicals Pehp?'w%rrun'ftmz tsa*ﬂ thgprange of
aBB 0. €8 SSor4tddin filmor via printing and can reduce

the cost of overall system Non-limting exanpl es of
[Goa%ah*he |ﬁ\ié%§i€r)]h éﬁcdﬂhééé%% fheQ‘Qf%bln‘g%a@é dierasic p@ivmers in cured
fromthe

(@PesIinkes) cRBUOR B IR 2R T AGYVTIRIS ShiRsYonSEn can be

trgégm‘éyéuéu Bl fabiing fod@Rfpefdtard cthaeldastarddiit DO°Gligally about 100°C
to less than about 250°C, usually about 130°C to about 180°C. Optionally, crosslinking
is induced in the presence of a catalyst selected from the group consisting of a mineral

acid, an organic acid, a free radical starter, an azo-initiator and mixtures thereof.

[0037] Optionally, crosslinking is induced in the presence of sources of radiation in
combination with thermal treatment where the radiation may be comprised of ultraviolet
(UV) light (e.g., ranging from deep UV up to visible light), electron beam, X-ray, laser,
and/or ion beams. The ionizing radiation source may have a wavelength range of from
about 1 nanometer (nm) to about 700 nm, or more specifically from 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 mJd/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, including
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
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conposition prior to drying or curing. Wile any

sui tabl e sol vent can be used, exanples of suitable

sol vents conprise at | east one nenber selected from

the group of toluene, xylene, tetrahydrofuran,

cycl ohexanone, and dichl orobenzene, anong ot hers.

[ 0041] The conposition can al so conprise at |east one
substrafes suchyby ehipagtrongimeraber. selestagyfrora thengroup of sili¢an, glass, plastic,
r'h@\%?t qﬁllégllld/ fBlgaflc &Hlé@f&hcﬁ@ aRg gHﬁ&d am%ﬁﬁ_b@me‘? Subdtrates.

sol vents conprise at |ea one ne

95@]“ ﬁg adtiQ MilidHes gﬁcﬁ’é'cﬂvé}[gs SAYbE Eﬁogﬁpﬁed into the composition upon

IVIn enzene, anon of reactive
@rgswmng@ butingy, an&af(oy%aémqt@nalm@sorfmf@ﬁewm the mechanical or

dedhitd %5&%%%%%;/@3%0& W-fen%@ rF@Qc?tivte' di’ll]entE Qgﬂr %]IOW R a layer

COﬁpOSItIOﬂ can SO conprise at |east one

hat san kengprdiad eslel tbmfﬁlmwév'a rriotiegAndh gan easyce &@aﬁﬁéi gEovsrall

%}éférﬁ‘mlcﬁ\ IFrhlltl}@ g%rﬁﬂ@? bi ﬁﬁtaﬁfe rbSARE dADEnts BEMPASE Gt least one
| er ecte romthe group of silica and al um na,

mAwhgr temdnegrovpelanount of filler typically ranges

fromabout 0.0lw%to acbout 50w % of the conposition.

efs of the imwention can e provi deg” by *"°

R poly(aryle ether) g ftlng pr@cess
. Pat
b r ef er daced to

e i nvent earlier
by -17 r por at ed

aromatic
: speC| fied™

hackbqpe non-

OH

The Hs¢

t enpe ure from bel bout 250Q

con el ow 3.0 frequenc y - and a

maxi 61 sture absorption of |less than 0. 17w % OCHs
These poI aers can al so be used to produce a filmor

f[oEX@f géﬁt'o@?ol@ A hiESI ré Cfﬂfﬁ Qﬂ&ft%\}t%eto%fboh@@@vt% of the
out age cu

composition prior to drying or curing. Whlle any suitable solvent can be used, examples

of suitable solvents comprise at least one member selected from the group of toluene,

xylene, tetrahydrofuran, cyclohexanone, and dichlorobenzene, among others.

[0041] The composition can also comprise at least one reactive solvent or diluent.
While 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.

[0042] The composition can also comprise at least 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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| ess than about 1 x 10-8A/cn? and a breakdown vol tage
of greater than about 1.5MV/cm Consequently, the

pol ymers and pol yner - cont ai ni ng conpositions of the
invention are 10 particularly suitable for use as gate
di el ectrics or passivation |ayers. The invention
therefore further encorrﬁgsses such gate dielectric or

inpesraretedityrefessnse stogiatt inctha el (angene gHisr\hassbenrnpen-gromatic
u%HQt%Faft@d Sr%upfs @ﬁher‘tﬂa@ﬂ@ dpeeified Eﬁ)nhéﬂ&fgﬁéuwartﬁé 81088,170 patent.

to any nultllayer electronic device s as a thin
[6(‘)44]‘ MRS Rk polfvibeewheBlired a8 @ischEsderanove pﬁsess such

| ymer - cont ai ni ng osition as 15 def| n
Riraie PeppgHies asfa GrReslink daarpareiyre o Belavhakal %ﬁgb@ a dielectric
coh &8t S 3W|&K3f?e(ﬁ%¥:§‘irﬂépéﬁ&n§@| AN miaRinfiim ﬂfblé‘t@b@bsorptnon
as a gate dielectric or passivation | ayer.

of leserihaneh T ¥y Thegg PRYMGERATY 2i50 Q‘ﬁys%WdEPd‘b‘?e S film o layer
péb%ﬁ@sltsfn@rﬁ GicReNiccBRstaRCIaNl éTgaassthn Bﬁéuﬂa mlé@@gé@urrent value of
| ays, sens evi ces, a
RoIER S50 Aok LY HeERBY BrGeAkIONBYPLAGS OLaTPHEE Tiag SERER T SMVicm.
édﬂs%ﬁérﬁi?sthétp@fyﬁe@@mﬁ QQ%Er-Ed)r{tﬁ'ﬁmefomsitansiéﬁﬁéGmamﬁon are
the I nstant inventign t gl cal s%é ﬁ%r? a thickness
PBticalsgh Subs T g 25 681E AoBHESGLRRSEIYBIET XA edDEyon
tﬁé}ﬁﬁ)‘ﬁé fuheedoniiRbés &&%ﬂ@@@kctr@@@ﬁéﬁvﬁloﬁﬂdyas and methods for
dielectric constant of about 2.7 to about 3.5. [0047]

applyinadhamitp puRtiR%es a ni croel ectrom c device of one
enbodi nent co

(308113 egiton iy S ARG BRI aYEEPIRERRNT e puch as a

th|ﬁ\fﬁﬁ‘irbﬁﬁsto?5e\ﬁ¢egé6rﬁpris|rfd1m%o'§/ﬁ\'5r br ﬂOIVﬁi‘e'r-&bmtgining composition as
substrate over whic

appl | € cirade 2 ,
degneq;pkryes '@ ie cgpen & reraseton e fu Bitiransitet eVies ontains the
PoBMedr ideure@ forfiPasly @b@ diélaytfiE ofta |p§ssw&mﬁsa)taedTay m.n film transistor

diel ectric | ayer hat dielectric |
W%wqfﬁéa@éww Elestranc gices oluiio, Biat fsitSd to, isplays,

s'eﬁé’&& imagingEitYice S RADEBES, SméthoryltRvicey,edid dther dl6&rapid devices

dielectric la yer 3 1is al'so in direct contact with the
%‘U%%ngﬂtra“ﬁ‘ﬁtgrsthl n filmtransistor also includes

[0046] Films formed in accordance with the instant invention typically have a thickness
of about 0.054 to about 1.0u. 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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30 a source electrode 5 and drain electrode 6. The

inventive filmconprises layer 3 of Figure 1. [0048]

Figure 2 illustrates a different bottomgate structure

TFT, TFT2, including a substrate 7, a gate el ectrode

8 in contact with substrate 7, and a dielectric |ayer

9 forned -18 over the substrate and the gate

wlee theraetrattiend iee gatecigntrade s Twodigtakcantascts, sedree Bieciiede 10 and

cgﬁiﬂ'éqe&r]oﬁgqu oge %OSI@&O%ES}?‘MQ@&NE Qﬂ/epﬁ U%r and between the

electric layer Over bet ween t he
rmetat eantacts 40 and 11is a semicopdiceayart1dr Th&y%\fenilze filphgomprises

W%f' e@ %'2'%.&0 dheSifed ﬂéf\)&@én &egfat&élaw@d@awmh i s

ep05|t etvveen e gate el ectrode and the
SERNEQSHENPEL Ardlffaasermefbeéweeft Bigyea 1vaech Figuga.? eistthatip Figure 1, the gate

é|g&FI€] er |s'r§)t H‘ﬂfeci Borfth @ Wit the sbltee SR Braifl itk ﬁﬂflghl‘é 2itisin

ayer Irect contact wth the source an
mnsaqhwnb@pth the segpinoadactor layey and the gateplectigden bot h the

sem conductor | ayer and the gate el ectrode,
[BP4Rr Figurield illustraiesea tap gate S'g%&t'éfes-EFTu dFdewhi SI"FD:lF@' to Figure 2,

B’W*rﬁ@nb@ t@héUe' thé 85% é‘_lé&#b"d% a&the Wla&éﬂh@s’téﬁﬁoﬁtﬁe |bétt6m layer. In
he gate el ectrode as the top layer instead

tb'@tﬂgam thg,same companenthare memt éﬂthﬂ%r 428 t'@oﬁ%‘r@tﬁ» tayer 14 as

tﬁé %erﬁ’ifc%ﬁ&tﬁﬂtoﬁ"ﬂ S Rnl 38%s the sé‘tﬁcé Bﬁd ﬁkﬂiﬁ bleefrédes, ﬂMﬁ ltheléate dielectric
he sem conductor, 15 and t he source

layeaﬂﬁf betwean @aégmlwnﬂhctphénfbﬁ'@éom gelleeqﬁqtmée 1Baj @? gate dielectric

ngér"’ﬁ%‘ béfieh Qﬁ@ 5@{1!&55&&%@%&1&%& Qe Qé‘b%leﬁitn@@é MgdBut in this
he gate dielectric |ayer i s between

eXampis ﬁaﬁmte diglegjig is ot Mreph%o'@%ﬁt with|tae ?V%ﬁﬂ'@teﬂ@yefblﬁ
in this exanple, the gate dielectric is not in direc
085812 Addjiligngl g)paén@%gqglagilrég USE9 ofjthe q@ntl\(ﬁ)g@tf dielectric W|th TFTs

e%dietfbemin @sapa{e%/\bg%h&h PablitaBaieNe! 2405022292211y Rereby
gate dielectric with can be found in U S. Patent

ingRsporatad kyrefRigNGecat i on No. 2005/ 0224922 Al; hereby

I ncor porated by reference
[0051] The invention will be |IIustrated in more detail with reference to the following

Examples, but it should be understood that the present 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 MSI 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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[0051] The invention will be illustrated in nore

detail with reference to the follow ng Exanples, but

it should be understood that the present invention is
not deened to be 20 limted thereto. EXAMPLES [0052]
Leakage current density val ue (LCDV) neasurenents can

be made using the probe nethod: [0053] The nercury
the baaksigeof tmmafay LBV measuremanisvere madery- applyingra gonstant

vgﬁ’ég atg/r{ eeé\w@ﬁweﬁé\ﬁ'mﬁ‘m& BhrYerR BEgH thelind. T'ﬁ@zréﬁbhad LCDV is

ertal nt ower source and
tlmacurrent maawaemaﬂsuse mmtesrafter aepliagrg voltagpdo ?@'%I‘%E&d the

rr?ﬂ]ed: r.?{ :%gf" etWe8f tﬂe?ﬁaféﬁgh@ﬁe iRGIRbE Blatd 6f tHQ'rﬁéPcurg Beobe.

on etvveen e controller and mercury pro

3(?]5?“ ?g%\ﬁ %Qkf‘%e %uTi’é%t aén vbﬁl\é%eé%ﬁjrérﬁ@'\t%ﬁﬁ 2157 besmlaeé By using

I mse were coated on a

themietal datmettiofi(@on iq e;vgld wk@row ergiMhES R oknéteag & using

nt\é}ﬁurg‘?ﬂ@%’é Eﬂ:ﬁﬁét ele-gﬂ%dé tFt&r‘il"&i“ EE8BYSM&surdifierdt] & BRaWaisk of metal film
typl about 500nm The film sa

Vs C@DOW@ ) @@éﬂth%@e@ﬁ%a@f?'et AL -Sremand,1-Bnypsha W mask was
uEQé‘io 5iA%n tr%aée‘foog it 61 ﬁﬁ't r‘irh ikl SiVeME) 'dBtsULQNa%@F déﬂ)dsl’tldnf(ﬂ)eposned

nmercury di sk was 1N conta

abacrsiald-Dhsenet %%Vemdeub@v e de} eﬁ%&hgckmﬁﬁ%dﬁ‘aﬂ Qemﬁ'ted metal
dNRAS ¥bOG tfi ﬁingQb@fﬂOO nf®! T@a&al GE% shﬂnétélﬁﬂré sV, aluminum, or gold.

rreasurln current through e film The reéorte

Aauvwire (1 indismelar) isivaed ineoniad i BRtabdisk TG @easyrgments
vre 'dbﬁéjb ayﬂblhégfeptpi?\ga/oithﬂ;é'@ %rﬁj RS Hing ke carfértaT I‘Rﬁstepplng

current he i nsul at ed I ate

vph@gq@pﬁ@ﬁ ot Q) andended HPEOQY. |Racky stepR §¥é""m ding tlm% of 1 second.

ﬁl}% \eagaﬁtmem@a@hww&hﬁo_ be made by using
the nefal dot nmethod (e.g., to avoid background

charging issue). Instead of using

Example 1: Fabrication and Characterization of Thin Film Transistors

[0056] A solution for use as a gate dielectric layer was prepared by dissolving 10
grams of 9-fluorenone-graft poly(arylene ether) in 90 grams of cyclohexanone 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 0.5y 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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nmercury as the contact electrode for the LCDV

nmeasurenent, a small disk of netal film was deposited

on top of the dielectric sanple. A 0.5mmand 1.0 nm
shadow mask was used to aid in the deposit of 147 nm
thick silver (Ag) dots by vapor deposition (Deposited

10 at a rate of 4-5 A/lsec at 20 V under 4.3 Xx
notythipphenecpolymerk istopof thersenieqnsisictosis daposited @mal layer of Mo,

qu% ] Mﬁ% ‘fsaﬂhlex #]%f?g'ng@ 9] g manﬁ&pélﬁlgér td %E’é’?étb JREBHE tafRe the

W re mmin
wumear@rqramlewér@des en mfam San@on@tCé@r l3yesk. The
neasurenents were done by appl yi ng stepping voltages
and nmeasuring the current. The stepping voltage

started at OV and ended at 300V. Each step | Eﬁa
Bxemplad: fPrieraralion and Ebgragterizgtiomef R%ﬂﬁ%’&é‘e&}'ﬁ?% tg\;\\bglectnc

r ecor ded_gler for stk #8 THR RIFAITParsist&@br i cat i on_and
Characterization of Thin Film Transistors [0056] A

[0058)t 'A’Qolﬁﬁ’én 16P Bsdds a gaf! dleldbipk ffjef was bfapRFed\Bp dissolving 10
prepared by dissolving 10 20

@b 669 SHBIRE0RR Srafted Y@ N8 Rl @P)gr?fﬁs gbexiofiexaggne solvent.
Thecdigdupean? Ql?edsﬁﬁl%:é?glbn% et;ﬁB:fL«) W fitered Wﬂmrwglh%r 1;$mkert T filtered
U

was filtered gfllter | bllt APO
soBitigh was den,agltqsiéﬁb%ﬁ'!'%\ wafen %??'n&eﬁ“m@o pPra Jor 40 seconds.
KiRPS4 (s HenldtikBE REREGIC fbr BiniiAltch @Hét [hé‘t@&d ghie a 4506 thick film.
The capacitance of the resultin

Thedeakags cuerest dansityipalye 4-GDVHier g\ﬁ?ﬂﬁ%ﬂiaﬂ"@f‘ yafer was 3.0x 10
1ghﬁin?Tfét M §MQ¥&?§%E§| medlstedah N§aﬂd tﬁgh@aws@{ Ex "W 1:r Aidm? at 1.5

Il m iransti stor w ene er as e
Myicmewhen measyied i Sipetrbin ém@f@ tierprd DAL gt at 71 °F
a?nti{'ﬂg"/ﬁ‘ﬁg@\gjrltg | Gl SBblwasSthbABakERAEBEOE folePOFH. bhﬁﬂlot@l’hte to give a

P24t thick . E}'@ql%a@p%{m@n%ﬁy {/32[6%(&365\2 ar thigil 2b on a silicon

WATEE WEES105¢ 1078 Apght &r NS INaEd viRvehadeted i N.2ACD\DP&lles were
the areas around where the 30 gate electrode will be

qbtainedhyia ATHERCHY RfEP&I ar eas adj acent to the gate
el ectrode are
Example 4: Preparation and Characterization of Low temperature Cured Poly(arylene

ether) for Use in Thin Film Transistors

[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 um 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 film. 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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etched away. Using a poly(arylene ether) sol utions of
Exanple 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

organi ¢ sem conductor |ayer such as P3HT or a doped

- 20 pol yt hi ophene pol yner. On_top of the sem conduct

9nsa a@métiett@ aivg anﬁimm |ﬂa%ﬁ'rrbfThvdeakagre cugent:dengity ¥alug ZLCDV) for

thi%%%taneéaﬁ‘&wa@rmner simlar to the gate
el ectrode to give the source and drain el ectrodes on

lg@@O]Of 1.5he O@WbrﬁbﬁﬂﬂSW/cﬂan rﬁeﬁ@é’ﬂ)in%lr%t constant temperature
reparation and Characterization of Pol

A ad T BT a2 Dup Bty QOIS VhEE SHIFReryia 0.5 mm

a‘;{dapglnfg,;,gn@rmgajotsA solution for use as a gate
dielectric |ayer was prepared by dissolving 10 grans

of 9-fluorenone-grafted poly(arylene ether) in 90

Ebaipile 6f V@M@él@hﬁé&ﬁ%tﬂ@ bN ebw- TemB@eatdrescsmnge thigJati0=pable
pol yaryl ene et her tered %ywilhrough alp

f| I ter Rely@ryleng %V‘@EP Ciﬁe%?'ﬁ?tf'% Q“dep03| ted on a

waf er spin coatin m f or
BhebnsCosy ARy arpants Rats ALV ANgSHEPoRenSahtion o
@nh@rﬁtraﬂioﬂ& Whtdh Vikire @r@%&ﬂbﬁﬂ’bécﬂhﬁg of506rgramd e citraiagrafie

curre dens ChV), for this. f 0
NP (Gisabsgary ens Sngs gttt DI B Saplsdhnen
@ﬁék@%nb%oN@nﬂafbl\IéES leGdigtas sélutiony, SEQintbyAdissolving 0.506 grams

ured i at cons o
Qf S5 SPie POV AN RS TS PreyElonefancag Solapko givea 4.5 meight %
éwmodl L. 'tI'HFé {dﬂb@lhg%%oﬁfwwb@@ﬁalﬁéd f3in@héswy sclutiong. ThBse
at e (0] | Ve

a_ hot pl 522

it PEs Pt ylsSosllysritsth o Laige) Peigs usaflior Fenghion i BR96 printing.
silicon wafer was 3.0 x 10.10 A/lcnR at 1.5 MV/ cm when
neasured in N2. LCDV values were obtained via a

mercury probeTedpekata@epl e Viscosityqpps)at i Viscasitd (cps)
Characterizati on(@) Low |t egpritioh Bae CurSslutiel 54 arlyl ene

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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ether) for Use in Thin Film Transistors [0059] A
solution for use as a gate dielectric |ayer was
prepared by dissolving 0.5 grans of citral-grafted
poly(aryl ene ether) (Citral/poly(arylene ether) ratio=
0.83:1) in 8.93 grans of cyclohexanone solvent The
citral poly(arylene ether) solution in

repeaten Bvatipae tapreducy filsseb. o6 64§, an@,ﬁfm Fitm-ga was baked at 250°C
fBPéi hﬂ’ﬂﬁé’s 8y a%?ﬁl'afégtotd"\feoé‘ M Am tﬂlcﬂﬁlnf\) NFiRYleh vfdsI deQérmmed to be

This filtered tion was deposited on a sil
arpgstinkasl under fhe 'myf!g ﬁencﬂlt'or&tabpsebv piRasyrng thei fim taickagss before

(@h’l’r?mf:!\r‘d’@\ff'e?l (Mrﬁr_)r@(pSQﬂE td BicRIbRIBRALS R 16R$5 niiRREs vAth a water
to give fil I'm 4a was t hen baked at 180C f or %Qmebwas

wash angrp 25Mebaka fer B migutegcatsied oybaiiahthe, selkentiexposyre,
hke¥aB 18 CAONBO RfhEs BF a HoPpiatd tB‘@Wé BSEIm ik ﬁlmatTH&esultmg

30 conditions above by neasuring t filmthick

Rebragrdayes v@s Anly-paitialliceessliniestiider gy@ﬁgggg@thrb% as evidenced by Film

éb rﬁ@éﬁfriﬂ@qvgﬁﬂ‘%ﬁ%rloé@in%lﬁkﬁe%) aﬁ’érfeﬂp@sdﬁ@tcﬁdlcmﬁ%eﬁi&e for 15
m nutes carried out

fS'GPK?érﬂ?"%@S&Mﬁ wastewithDhwaigs and akale 2 1%%5%9&9 miuigs, Film 6c

waslex@Bséd tPbroBd Bbﬁ‘d LY fef Z@Sé’co?\@@r@ﬁ‘ Békb@ lat 185°0 fo?rbe minutes on a
| eakage current densit this

hoth platasio givera %mr@rth'ﬁmf\r/r[ deriJeterrfm@ th@f tblsm&/ﬁﬁefd{fasrlgfess""ked

UMMEE Redd %Bndm&%lﬁseéinderﬂ\céd by ﬂlm%ﬂﬁé@sﬂﬁm@ 888 @uhﬁéﬂﬁr&ts exposure to
and humdity (CIH OF and 42% hum di t

djchlierekenzene f@bl%mm&?sm':éﬂﬂhf%wss BXROSEd 4R a)Qms’ 'PﬁﬁdsW\PéPp for 1
mRlLR thé® bakedaIBBP € fr: 30Vh§n9fé§'dn)’a htaptate wrgné% mnhﬂch film. We

Tenperat ure Curing, |nk-Jet abI e Pol
deteratineddhetthis RS WaS 0‘38?%'9\‘ urrq?oémse dijens g5 gs evidenced by

FIRPSY! mm% 8Anth Afedt e&boédﬁ@ t&d’&ﬁl@fcﬁb@hz@ﬂi bef% mlnutes followed by
sol ution concentrati ons

RI.e
aivagovih Ry wetes@pd groaks abf @7 @ .f%nii r@qus Firk84 Was Sposed to
broad band UV lamp for 1 minute then baked at 180°C for 7.5 min. on a hot plate to give

a 334 nm thick film. We determined that this polymer was crosslinked under these
conditions as evidenced by Film 6e measuring 334nm after 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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Uk as
tisal / pol \i(334yd ene €t3zar)) r atji-a3=04

pdeppé®d by di sspB0vi ng
815 CyCl oh@g@[y)ne sglggg@. e ¢g.48

Be! y(es yl ene ethego (c

Qr32fdg 11 8. 93 14 ans
crtrat—potytarytene—ethery—sofutTom was fiitered
through a 0.2 pm PTFE filter. This filtered sol ution
was deposited on a silicon wafer by spin coating at

[éor&g " HinbAgh dertdif! Hgﬁecﬁé’ofq'h%g\vrehﬂidﬁ 58 iiRRFafeliahd described herein
deposi tion” procedure was - ) )

with reference to given embodiments, it is not intended that the appended claims be
limited to the details shown. Rather, it is expected that various modifications may be
made in these details by those skilled 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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repeated five tines to produce filns 6b, 6c, 6d, 6e,

and 6f. Film 6a was baked at 250C for 6 mnutes on a

hot plate to give a 341 nmthick film Film 6a was

determ ned to be crosslinked under the heating

condi ti ons above by neasuring the filmthickness

before (341 nm and after 684@ exposure to

di chl orobenzene for 15 mnutes, with a water 5 wash

and a 250C bake for 6 mnutes carried out after the

5.0l vanpolgtapdene etherffipotyntdy fonsse dlmkga!teaiiel&@ﬁCOf q»assﬁ@ttion layer in a

}T@Q rglstf\ag)rs]lska% r\(y)lt}% n|tg?/ Qp&;%lgvig ﬁa%%gfg?qmptg?%l% at a curmg ?emperature

Gél?v%siUO% & tHand ?fodﬁﬁﬁé Sofpndi &drﬁ@scuﬁﬁg M GARHoRE pRviding functional
6b neasuring 175nm (50% 1 oSs in thickness) after

groppsafier cunngti thhpfaiymhemmaseﬁ polyn®r repeatundts of diefoliwing structure:

by a wash with DI water and a bake at 185 C for 6

mnutes. Film6c 10 mas exposed to broad band UV for

20 seconds then baked 1856 for 6 snin €s on a hot

plate to give a 33% 4 &ﬁ? ned t hat

this polynmer was cr\gss ?n eé é%r|fhese| ndi ti ons

as evi denced by F|In16G3neasur|ng 388 nm@fter its

exposure to dichlorobenzene for 15 mnutes. Film 6d

was exposed to a broad band UV lanp for 1 mnute then

baked at 180C for 30 minutes on a hot plate to give a

334nmthick film W 15 determned that this polyne

whsrechAns Ak, dice dind e ara idestécat ondifferant aryd gadicalglandel tw n is 1-m,

Fi| m6d nmeasuring 334nm after exposure to

8*¢hl or obenzene for 15 nminutes foll owed by a wash

whtR B, B! &, and @, bekeGatand80; Gré dderitical outdifferehi land are H or
6e was exposed to a broad band U lanp for 1 minute

indepenslgitdyi sedectadfianithe followring aryl-eantainigEroHPst e to gi ve
a 334 nmthick film W determ ned that this pol yner
was crosslinked under these 20 conditions as evi denced
by Film 6e neasuring 334nm after exposure to

di chl orobenzene for 15 mnutes foll owed by a wash
with DI water and a bake at 180 C for 3 mnutes. Film
6f was exposed to a broad band W lanp for 1 mnute

t hen baked at 150C for 7.5
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10

mn. on a hot plate to give a 341 nmthick film W
determ ned that this polyner was crosslinked under
these conditions as evidenced by Film 6f neasuring
339nm after 25 exposure to dichl orobenzene for 15

m nutes followed by a wash with DI water and a bake
at 150 C for 3 mnutes. -23 Film UV Exposure Bake Bake
Ti me Thi ckness Thi ckness % (seconds) Tenp (m nutes)
before after Thickness (C) chem cal chem cal Change
exposure exposure (nm) (nnm) 6a 0 250 6 340.8 342.9 +

0.63 6b 0 185 60 352.7 174.7 - 50.50 6¢ 20 185 60
338.0 337. 48 ¥4 6d 60 180 30 334.0 334.0 + 0.01 6e
60 180 5 4.1 - 0.04 o6f 60 150 7.5 340.9
339.2 8] Al t hough certain aspects of the

i nventi trated and descri bed herein wth

reference to gi ven enbodi nents, it is not intended
gied clains be 5 limted to the details
jag ] S expected that various

made in these details by those
Mgl ch nodifications may still be

2. A poly(arylene ether) polymer of Claim 1 capable of being cured at about 180 °C.

3. A poly(arylene ether) polymer of Claim 1 capable of being cured by a method

comprising exposing the layer to a source of radiation and heating to at temperatures of

less than about 180 °C.

4, A poly(arylene ether) polymer of claim 3 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,
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-24 CLAIM5S 1. A poly(arylene ether) polyner for use

as a gate dielectric or passivation layer in a thin
filmtransistor wherein the polyner is adapted to
crosslink at a curing tenperature 5 bel ow NOT wi t hout
produci ng volatiles during curing and w t hout

provi di ng functional groups after curing; the polyner
conpri ses polyner repeat units of the follow ng

structure: Il 121516 G-Ar, _ 0-A20-A3 G-A14

/I Mn G & G/ B 10 where Art, Are, Ara, and Ar4

are identical or different aryl radicals, mis 0 to 1,
5.1 s A-poly(apiehenitery fBlymeéE2of Chim G, whbreinGshe €¥pasing cymprising

are identical or different and.are Hor independently
SEPRtnE ehysgﬁot Vf%?tloé\)(/}s%ea%'l -cont ai ning groups: 15
-25 2. A poly(arylene ether) polynmer of Caiml

capabl e of being cured at apout 180

! C.53 . .
dol y (Arppivéeryleat sthes) priYPerep! elping awhqrimcsgﬁ%mﬁgmgf has a dielectric
heh&ntGW&dndYatdut®b.Nod  conprising exposing the |ayer

to a source of radiation and heating to at
tenperatures of |ess than about 180 C

7. A poly(arylene cther) polymer of claim | wherein said polymer has a dielectric
constant higher than about 2.7.

8. A poly(arylene ether) polymer of Claim 1 within a multilayer electronic device
comprising:

at least one source electrode;

at least one drain electrode;

at least one semiconductor layer;

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

9. A poly(arylene ether) polymer of Claim 1 within a thin film transistor comprising:
at least one gate electrode;
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 2.7.

10. A poly(arylene cther) polymer according to claim 9, wherein said polymer is grafted.

11. A poly(arylene ether) polymer according to claim 9, wherein said polymer is grafted

to at least one unsaturated group.

12. A poly(arylene ether) polymer according to claim 9, wherein said polymer is grafted

to more than one unsaturated group.
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4. A poly(arylene ether) polyner of claim3 wherein

t he exposing conprises exposing 10 the layer to a

source of radiation conprising at | east one nenbers

el ected fromthe group consisting of electron beam

photon, ultraviolet light, visible [ight, X-ray

thermal, and conbinations thereof. -26 5. A

poly(aryl ene ether) polyner of claim4, wherein the
exposi ng conprising exposing the layer to ultraviolet

or visible light. 5 6. A poly(arylene ether) polyner

of claim1l wherein said polyner has a dielectric

constant | ower than about 3.0. 7. A poly(aryl ene

d8herd) palplayyiete etifer)palymeriacodiding itonclaim 8, wiwrsimsaid pakymar is grafted
di.el ectric . constapnt higher than about 2.7. 10 8. A
%ﬁWMTCQH@"’é?%F *polymer of laim!| wthin a

mul til ayer electronic device conprising: at |east one
source el ectrode; _at |east one drajpn el ectrode; 15 at .
18astA Bpl(EBRRC BheR) OLMEE 25e0rding i Flsih S MbefsIR gid polymer is not
duskisitdi c | ayer has a dielectric constant greater

than about 2.7. 9. A poly(arylene ether) polyner of
Caiml within a thin filmtransistor conprising: at

lelﬁaStA gglg(agﬁgarfe %ﬁg@lgﬂgﬁ %frggrdﬁ'fg th ¥8Hh P WheRfHEaiEpolymer contains

ectr ain-electrode;
an average number of unsaturated groups per polymer repeat unit of 0.1 to 4.

16. A poly(arylene ether) polymer according to claim 9, wherein said polymer contains
an average number of unsaturated groups per polymer repeat unit of 1 to 2.

17. A poly(arylene ether) polymer according to claim 9, wherein said polymer
comprises at least one unsaturated group comprising at least one member selected from the
group consisting of an alkylene radical, an alkyldiene radical, an a-hydroxyalkylene
radical and an a-hydroxyalkyldiene radical.

18. A poly(arylene ether) polymer according to claim 8, wherein said polymer

comprises at least one unsaturated group comprising at least one member selected from the

group consisting of:
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at | east one sem conductor |ayer; wherein the gate
dielectric layer has a dielectric constant of greater
than about 2.7. 25 10. A poly(aryl ene ether) pol yner
according to claim9, wherein said polyner is grafted.
11. A poly(arylene ether) polyner according to claim
9, wherein said polyner is grafted to at |east one
unsaturated group. 30 12. A poly(aryl ene ether)

pol ymer according to claim9, wherein said polynmer is
grafted to nore than one unsaturated group. -22 13, A
pol y(arylLgnhe et her),\QQ/l'yrrer aesQeANpg t 0 8-l ,
V\,herein/s§d’pol yWer Ts gra?'ted wi th%an N '
aryl-containing graft. 5 14. A poly(aryl ene ether)

pol ymer aCelgrding to claim9, whergln said p mer is

not flugt%ated. 1 pol v, t’herq& %
accordiﬁgt clai ) 9, Twherei ik said mer xcontains '

an average nunber of GHsaturated groups per pol yner
repeat unit of 0.1 to 4. 10 16. A poly(aryl ene ether)

pol ynmer accordi ng claim wher ei nj ai -\o ymer
contains $&h aver %nber O/Jnsat ur at roups
pol ymer uQi ! . HA pol (& yl ene ,
et her) hol ymer' ag’c&*&i ng ?\o claim9, 'wherein said OH

pol ynmer 15 conprises at | east one unsaturated group”™™
conprising at | east one nenber selected fromthe

gr OUPH CONSi s;m%f) anMe raw al kyl di ene
radigal o, a xyal r adi n,
a-\ﬂ%ﬁyaﬁ(ybﬁg ne 't aWi cal . TH3 A (ar yl?ene et her)
pol yn®Hgaccor di n§so cl ai m8, wherein sai ROl yer
H H
H3C =

, and

HsC ' T 1

md Y HET CHs HiC” ~CHs

19. A poly(arylene ether) polymer according to claim 9, wherein said polymer
comprises at least one unsaturated group comprising at least one member selected from the

5 group consisting of:

0 TR AR - Y
3 H
\/(Q, \/\I/ . \/\i‘cﬂa. \/KN ,
CHg

H I
S Jr e O,
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20 conprises at |east one unsaturated group conprising
at | east one nenber selected fromthe group
consisting of: -28 CH3 V. CH3 H3 CH3 CH3 H Tor "~CH
\CH3 3HHH3IH CH3 CH3 CH3 CH3 HH H3 H3C H3C and
H 3C OH H3C CH3 H3 CH3 VWW 19. A poly(arylene ether)
pol ynmer according to claim9, wherein said polyner
conprises at | east one unsaturated group conprising at
| east one nmenber selected fromthe 5 group consisting
of. 33 H

OH H OH CHj

E)\C(H Y CHac M

| é\
3—\—5‘} Hscajc:g HiC” “CHy

20. A poly(arylene ether) polymer according to claim 9, wherein said polymer contains
5 the aryl radicals that are independently selected from the group consisting of:

| > NI —/ I\\ > | I :_ ’
X N\ 7/ N\« rat di N0
=\ [ N 2,
N 7/ N\ 7/ . | |, & =\
x = \\ / \ A
Z ] | N
NG NP '
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CH HHH ,~/ CH3 CH3, OH -29 ONH OH CH3 \ CH3 cH3
, VI CH3 cH3 H3 HH3 H3 H3C and H3C OH H3C CH3 H3C
CH3 20. A poly(arylene ether) polyner according to
claim9, wherein said polynmer contains 5 the aryl
radicals that are independently selected fromthe
group consisting of: 6~ 01~ \/ O -30 VFCF3 21. A
pol y(aryl ene ether) polymer according to claim9,
wherei n said pol yner

IND £
’ \/\_"\ "// '
N\ ¥

- X
'—- N P
# , and .

Fi¢ CF3

21. A poly(arylenc ether) polymer according to claim 9, wherein said 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-diphenylhexafluoropropene and 2,2-diphenylpropene.

22. A poly(arylene ether) polymer according to claim 9, wherein said polymer contains

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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conprises at | east one of the aryl radical that is

sel ected fromthe group consisting of 9,9-

bi s(4- hydr oxyphenyl ) -fl uorene,

2, 2- di phenyl hexaf | uor opr opene and 2, 2-di phenyl propene.
5 22. A poly(arylene ether) polyner according to claim
9, wherein said polyner contains the average nunber

of unsaturated groups per polymer unit is nore than
0.1 and not nore than 1, and the poly(aryl ene ether)
pol ymer conprises one of the follow ng polynmer repeat
units: a) OH 10 -31 b) ol: Wcry VON tcWottcR : b9
ctfg ~+ -32 .d ~-b rey 23. A poly(arylene ether)
pol'ymer of claim9, wherein said polyner contains at
| east one of the aryl radicals: 24. A poly( SN
et her) polynmer of claim9, qwhereifr the gate

| ayers O Q - _- @
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- 33 capacitance of greater than about 5 nF/cnR2. 25. A
pol y(aryl ene ether) polyner of claim9, wherein said
polymer is present in cured form said cured form of
t he pol yner having a curing tenperature from about 130
to about 5 180C, a dielectric constant bel ow about
3.0, and a maxi mum noi sture absorption of |less than
about 0.2 wt% 26. A poly(arylene ether) polyner of
Caiml within a thin filmtransistor conprising: 10
a substrate; at |east one gate el ectrode; at |east.
ong) source el ectrode; at |east one drain el ectrode;
at | east one sem conductor |ayer in contact with the
source and drain el ectrodes, 15 K ei n the gate

than about 2.7 and a capacitance d
about 5 nF/cnR. -34

23. A poly(arylene ether) polymer of claim 9, wherein said polymer contains at least one

of the aryl radicals:

24. A poly(arylene ether) polymer of claim 9, wherein the gate dielectric layer has a
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capacitance of greater than about 5 nF/em?,

25. A poly(arylene ether) polymer of claim 9, wherein said polymer is present in cured
form, said cured form of the polymer having a curing temperature from about 130 to about

5 180°C, a dielectric constant below about 3.0, and a maximum moisture absorption of less
than about 0.2 wt%.

26. A poly(arylene ether) polymer of Claim 1 within a thin film transistor comprising:

10 a substrate;
at least one gate electrode;
at least one source electrode;
at least one drain electrode;
at least one semiconductor layer in contact with the source and drain electrodes,
15 wherein the gate dielectric layer has a dielectric constant of greater than about 2.7 and a
capacitance of greater than about 5 nF/em?.



