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Claim 1 : An electroluminescent device comprising -

o

- a semiconductor layer in the form of a thin dense polymer
film comprising at least one conjugated polymer;

- a first contact layer which is selected so that on application
of an electric field to said device charge carriers of a first
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type are injected into the semiconductor layer; and

- a second contact layer which is selected so that on ap—
plication of an electric field to said device charge carriers
of a second type are injected into the semiconductor
layers, wherein the polymer film of the semiconductor
layer has a sufficiently low concentration of extrinsic
charge carriers that on applying an electric field between
the first and second contact layers across the semicon—
ductor layer so as to render the second contact layer
positive relative to the first contact layer charge carriers
of said first and second types are injected into the semi—
conductor layer and combined to form in the conjugated
polymer charge carrier pairs which decay radiatively so
that radiation is emitted from the conjugated polymer.
An electroluminescent device as claimed in claim 1,
wherein the conjugated polymer is poly (p—phenylene
vinylene) [PPV] of formula wherein the phenylene ring may

) |
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optionally carry one or more substituents each indepen—

dently selected from alkyl(preferably methyl), alkoxy (pre—

ferably methoxy or ethoxy), halogen (preferably chlorine or
bromine), or nitro.
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Claim 1 : A semiconductive conjugated film forming co—
polymer comprising : at least two chemically different mono—
mer units each having different semiconductor bandgaps in their
individual homopolymer forms, wherein the proportion of said
at least two chemically different monomer units in the copoly—
mer forms the copolymer with a semiconductor bandgap that is
spatially modulated from the semiconductor bandgap of each
homopolymer form so that the optical properties of the co—
polymer are modulated, said copolymer being capable of form—
ing a film without substantially affecting the luminescent char—
acteristics of the copolymer, said copolymer being stable at
operational temperatures within the range of about O TC. to
150 C.

Claim 8 : A conjugated semiconductive copolymer as
claimed in claim 1 comprising an amount of poly (p—phenyl—
ene vinylene) in the range of about 90~95% and an amount
of poly (2,5—dimethyl—phenylene vinylene) in the range of
about 5~10%.

Claim 9 @ A conjugated semiconductive copolymer as
claimed in claim 1, of poly (p—phenylene vinylene) and poly
(p—phenylene 1—methoxy—1,2 ethanediyl) comprising at
least 20% poly (p—phenylene vinylene).
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Claim 1 : A poly (arylenevinylene) comprising at least 20%
of recurring units of the formula |, where the symbolsand

DEXEI J1s A 17 @ 4 5 2006 83€

indices have the following meanings : Aryl : is an aryl group
having 4 to 14 carbon atoms; R' :is a substituent which is
either in the labeled phenylene position 5 or 6 and is CN, F, Cl,
N(R<1I>R<2>) or a straight—chain, branched or cyclic alkyl,
alkoxy or thioalkoxy group having 1 to 20 carbon atoms, in
which, in addition, one or more H atoms may be replaced by
F; R" : are identical or different and are CN, F, Cl or a
straight—chain, branched or cyclic alkyl or alkoxy group
having 1 to 20 carbon atoms, where one or more non— ad—
jacent CHs groups may be replaced by —O—, —S—, —CO—,
—CO0—, —0—CO—, —NR<1>—, — (NR<2>R<3>) <+>—A<— >or
—CONR<4>—, and where one or more H atoms may be re—
placed by F, or an aryl group having 4 to 14 carbon atoms,
which may be substituted by one or more non—aromatic
radicals R'; R<1>, R<2>, R<3>, R<4 >are identical or different
and are H or an aliphatic or aromatic hydrocarbon radical
having 1 to 20 carbon atoms; A<—> : is a singly charged anion
or an equivalent thereof; andn :is 0, 1, 2, 3, 4 or 5.

Claim 7 : A poly (arylenevinylene) as claimed in claim 6,
which comprises one or more 2,5—dialkoxy—1,4—phenylene—
vinylene recurring units.

BT 1 HART 20%9] 37149 sRtES 2dehs (o
ERUCIEES

BT 7 3T A 63l QlolA, sholde] 2.5-Tt19EA]
—14-Hdanpdd @95 E3ehs Za (ol and).

SEEEE

At AR oR okex Adrgsh US5,410,821(B1) <]

A9 A 130 39 bR Qs PPVE 33 B
A S, 71e) S5t el Bsk B9l W) 5
Z8 2 el e vke} o], US5,410,8219) <)
AT Aol el e A 199 FRAS e 3T

Q1 o= gkt

T Al 132 PPVE] ©glel] ap7] s1ek2]e)
5 % PPVE 738k Aol2w,

B | o] FUS Al RE FEEAE 1w eE oy

A HEE, JoE AAEH] 2 o), PEude] Al wAsk

A & Flo7 sy

JE F E9200], 4719 FEFAUE Tl BE FY
(s

¢

o M r1r
32
B
§

— i‘ o
=)
r-{u

o, of

_% oy Jlm
il

ol oﬁ i;
1o o

mlo re o

T
o b
<
[\
(@]
R
il
gsl
e
ﬂF
o}
O{N

& 7KIT} ke A9els 7] e B0] 2098 WA Gom
FARow Rele] Ui WA 9k R0 B, FEE)
=]

dloll= g ¢ lorw, 7 ARgel e 7739 Alole} g3t

Jal

485



£ nlmshs P o) Aast

2.1.3.3 MX|AlEL

LELEELE e T I
gl i et T1000
lrrerier FRELCER WILLI [DEL EELKER HEWALH DEL BIEHDE HERMARK

(DE]; SPRENIER HUBERT [OEL YU M UG ° =
Fepmant SERCOMIUCTORS GRS 2] US6,638,646%
RIET P = S o

Ha -

- i L Kl s HEBETWT
e B D], PR A6, N e, LS S0E. HES AT

Rpplici i mamtban |-FEONONT G506 JOO00ECH

bty weebeeinh LN B0 JO000EC0, CE1SS1DEm 19571 105 Wy 1 SSEEFTETT

1968 22, L EEDNS 30 JOD00ET)

2134 HHAES| S| H|W

CDT®] US5,247,190%. 53]+ PPV 53]9] A5 2A A

THSE AR PPV H el “H A arele= 9 (A

A=, ), A FEAsHE,

154D, SkEal (FEAskA]

25 Ee By EE UERRHE

77} A Els] {5}1,} o]

B G ey w14

o} shdfele

638,646% 53]7} CDT &3]0

&) AN E EFels Ao ekl Qo P ® HlE Covion
5517} CDT 53]l nlgte] FAkEel BIth3
sfo] Mg s Aske] dle] H= TBBE Ads #
asfebal, w2 Gelgl Wga sl avtes 5SSk
b Abnte} o] EAH o B Covione USS,

L GHE)

T Hm=

7Fs7dol 3l& o 3lon,

929 &5 A= CDT 5519 7]%Abge] ofclA17te] of

o g3le

Qlome AR AEst Aasht,
Z# CDT 5319 ) £471310] Friaow 270 et 3l

S5 3 H US5,247,190 US5,401,827 US6,638,646
= CDT CDT Covion
=494 1989.4.20. 1990.8.24 2003.5.8
A7 1| ol she vl FEAZ AR | 22k ERZ e (homopolymer) FEiZ &4 | vs B [ 9] wkE GO9S 209% oY 3
Sk Ut SA 2E Fele] 2| g ME vk A WM A (band gap) = 7| she EE (b n)d ).
F. 7] 0] @Sl WAlE | At Holw 2%9] sstH o T W W :
o], 247] 2l AL Kt % | 2 74,
Alell, 2 1e1Q]9] s} Aelelrt whd | 353 52 7] Holx 259 setAew o
Fo FPHES AuE A 1455 | & 9 99l nlEe e iEA s
3}, A7) Wgge) o2 Sldel vilA] | i (band gap) & Aok @AY Fe 54
B Al 28522 ek AL | & Ajehes Ae Hn), ) FERAE 1w
Aol oA, 7] Al 2855 A7) | 3 EAl Ao 9 F= A Lol
2ol 1S QUK B, A 2 | Ao rA Axd £ QS @4 =i, 0uX [SIEHAI 1]
Elg]e] s} Aglor) A7) g0 | 150 € 89 ol 25 250l eHdElE He o
2 FEEE Aesr] ) wYEe | 508 FEWAR TAE By 3o ag | A2 ZEM ool was 4 %) 149
Z=sl m2o] 3] ol ES ola) HE old I50]3, R A1 Fld=e] 5 B= 69
j;;ﬂ} 2;;;]@;}}3 ‘; ];;_z—:oﬂ“; 2ol 2R X FA 24, CN, F, Cl, N(R'RD,
- ° s T 'R 1 Ui 209 A4, S4) L Al
T A 3 FAE T - e ” =
S = o) 9, DFA] B E R TF (074,
A7) REEA) B FRARS, Al 1A SRt ool H ks F& ojAld 4 lehola
ol tiell Al 23552 FHH o= o Rt FUsAY Aolskd, CN, F Ei= Clo]A
A FES 135 42 Al 1 L A U, g 1A 209 Az, S8 Ee A2
2855 Alolel] WIS QI B 2 ok we A IF A, st ole)
Alell, A7 A 19 A 261812] 515} 7 A ek CHy 152 —0-, —S—, ~CO-,
Zo} wgoR FRJEow, A7) 000, ~0-C0~, “NR'—, ~(NRR) ~A
T FRATIE PP PR i CONR — o 2 s, oht 278
Whe el Zshalel AR ) H A= F= Wxﬂ;.‘% ‘l‘bgl‘j]'), P S ‘4
o en oe WA 149 ok T (ol skt ool wplg
She Ael Alelo) BS Ruep=s = = 2hojzt Rl 2J3) 2189 5= Qchola, R’
et I daplizlols] AdEE  R? R’ 2 R'= ZA8AY Ao|ak, Hol AL
5 7R R BHoR SR A Eade 1 U] 209 A i e gele
24}, 2 g)Zo)a, ATE 17} gol& Ei= o]o] i
20|11, & 0,1, 2,3, 4 &= 50|tk
EsHE | Al 13l SlolA, 7] 3 SEAPT P
ohe 2212) E2 (p- ARl
[PPV] o2 45, 7] Ad#
— - =
r— - L] "%'. ]
_I :_' -"'::- e : e LY a
I n
T AR, ), & /
A A, oEAD, =21 o o
G, 22w By, _ - >
E= UEzere 77} ey shi Lo ;
olgel g% HeH 0w 2 4 s 2
& EHor s WA 24 CH =
486 Polymer Science and Technology Vol. 17, No. 4, August 2006




3, PPV 2Ape] i AJ5ko = g fejzds) offte] Adiglo] &
=421 53185 ko] Hasiy, ol dr]e FxAs Zh
£ PPV fAlel B3 £35] nl=E3] ¥R #15,589,320%
(Sumitomo, 1993—-07—-21 &9) E3]e} o] oy 3A=

el Be)9s Aekg 2 AdA old@ Wk el
& ot
AT,

DT 5

(oo 4o}

558

A B
-{@—u—m.—umhvm -0 _G_ m:m} -
r

2.14US 5,708,130(55

“2,7—aryl—9—substituted fluorenes and 9—substituted
fluorene oligomers and polymers” &< : 1995. 7. 28.

2141 WU E5|SAEHE(31)

AAF o= 31719 A3 55)7F Aol 29 2 T5H o] ol
7SSl

FLOTHITHE COMTRAPG POLYMERS SHD PUECTHG | LHERES OF R BEOrs
THENREF A

et wis e bes Ll WAl G A - L dlad
“ Pl Bk kb Ran i died § ik ied A e sl i disl
prlEmeis

Fatdn wmem ‘wbe THETHIZITT A L e

n Tharisas & srovlbd bgj o2 bprmes divl slarvEmstie-cam desdoan dislisie
Setimaten wdn CHITEIRAFT T - 305009 18

axr 1 el s lrgermey mad palpniey @l Fempiarsd
Brenisea
vkd mas et f B FPAEIE & - PEll-i0-=

AR s AR TTTUTEES FLAATHERT & A6l & S10% TN TS Hsoainl
Db oL EE AR TG THERS
Bt em b DR FRORLIAD OB - SOOE-CE-TT

L RE N S TITITES FLSALRES AND B 1TAES 1L srEn
AHLIGIHITHS AWE B0 YREHE

b o b, A R BT T - A 26

FLUOHEHE COMTRH B P OLVRLIS AHD EUECYHD LUAHES CEHE B0l S
PHERELATE

g e e b BN WEIREIIN OF - UEG-DG-IN

n H'Egﬁﬂh:‘mr‘m POLYMERS BT 0TI R N s
i
b s cu e [ SRR T W - el
£ B S SUEETITUTER | LSCADRE S ARG & SUSE1TTUITEE FLaREeE
OLIGOMERS &S0 FOUYRERE
Pkl yen wle FPOTATREN KL - 10RE-0N-J0
FEOEAITEN B - DO OR- G
FLURHIHE. COM TR G PO MRS AHD FUECTHDLITMRES OEHY BEVCEs
FHERET R
el wmas whe jossmiioc AL - EzadE
FFORERITT W1 - D0 Dee-0e
7RI s Sala MITUTES i seoses & Sl 9 sHDRTITOTED FLUORTRE
oA HiG AR, daisli il TRIERS
e LT EIEE =13 o LR T

m FL IR HE DT R POLVREES AN 1 TE00 (R ERT NS
THEkE FRLA
HZRESIORARIT T - D000 22
‘|T i if s i e
n ikl h e pinbgns i
Pl chman b THRIIBATDHE K SO0 1

L aigl B aimiemnsd Sievie ies il 2 [B e

palpnEie .
Fahborsins i GRETOETM & - GAEST] ]

I T o ) gudsimbed Hagireaes el | smaimpsi Qsnies o4 poaialn wid
pelgeists

Pl it b EESRPEIE & - SARE- OO

n eI T <] pabarmn @t P
Hampad

Wil iy i H IN1GD WK - STET-BL-33

Iy v el s
n pebpmmm

P e e DR TREAFF W) - JTEZ-ET-RD
n Floyaypmin sadsis g pabersis sl compregnsly assb] ju dys gisg o mien

[ e

i ik

wmwky! In die grepamisn

R e e R ER SN HE - auez-dfemn

u FlyEane carmeipi ey peberiams and alaceslimimescep devires fheveeam
b e b B ICTAN WL - JERT-30°30
Fhpaigeia romaipl e ok @ compsaers asebl ls e piepaiaien

theuimed
il i e, DA THET 1AW NI - JTEI-00-I4

DEXEI J1s A 17 @ 4 5 2006 83€

2142 S| He ¥ HelolA
> 5537
Claim 1 : A composition comprising compounds corre—

sponding to Formulal, wherein E is independently in each

[SIHAl 1]

occurrence hydrogen, halogen, aryl, benzocyclobutene, or aryl

substituted with a cyano, hydroxy, glycidyl ether, acrylate
ester, methacrylate ester, ethenyl, ethynyl, maleimide, nadimide,
trialkylsiloxy, or a trifluorovinyl ether moiety; R is independ—
ently in each occurrence Ci-2 hydrocarbyl or Ci-g0 hydro—
carbyl containing one or more heteroatoms of S, N, O, P, or Si
or both R1 may form, with the 9—carbon of the fluorene ring, a
Cs-20 ring structure or a Cy—g ring structure containing one or
more heteroatoms of S, N, or O; R? is independently in each
occurrence Ci-go hydrocarbyl, Ci-20 hydrocarbyloxy, Ci-20
thioether, Ci-90 hydrocarbyloxycarbonyl, Ci—20 hydrocarbyl—
carbonyloxy, or cyano; R? is independently in each occurrence
C1-20 hydrocarbyl or Ci-g hydrocarby! substituted with di (C1-20
alkyl)amino, Ci-90 hydrocarbyloxy, tri(C;- 10 alkyl) siloxy or
Ci-20 hydrocarbyl; a is independently in each occurrence a
number from about O to about 1; m is a number of about 1 or
greater; n is a number of about O or greater; d is a number of
from about 3 to about 100; and wherein substantially all of the
monomer units are connected to end moieties or other mo—

nomer units through 2— and 7'—carbon atoms.
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Claim 1 : A copolymer comprising 10~90 percent by
weight of groups of Formulal : and from 10—90 percent
by weight of groups selected from Formulas 11, Il1, and
IV . and mixtures thereof, wherein R1

[S81A 1] [812H 1]

OO0}

o Hi_+
Q Q | Q
[SIEHAL 111]

is independently in each occurrence H, C;—Cgo hydro—
carbyl or C;—Cyp hydrocarbyl containing one or more S, N,
O, P or Si atoms, C4—Cy6 hydrocarbyl carbonyloxy, Cs4—
Ci aryl(trialkylsiloxy) or both R1 may form with the 9—
carbon on the fluorene ring a Cs—Cy cycloaliphatic structure
or a C4—Cyo cycloaliphatic structure containing one or more
heteroatoms of S, N, or O; R2 is independently in each
occurrence C;—Cgo hydrocarbyl, C;—Cqo hydrocarbyloxy,
C1—Cy thioether, C;—Cgp hydrocarbylcarbonyloxy or cyano;
R3 is independently in each occurrence carboxyl, C;—Co
alkyl, Ci—Cq alkoxy or a group of the formula —COs; R4
wherein R4 is a C;—Cgy alkyl; and a and b are independ—
ently in each occurrence O or an integer from O to 3.
73 1 S 10] 10~90 5% S 11 1T, 2 1VellA
AEEE I5E0] 10~90 $E%s 38k ssdAs] &gt
A1 1] 155 10 WA 9053 % 2 3L 11 A IV Bl o]e] &

Polymer Science and Technology Vol. 17, No. 4, August 2006



FEsolA AgE 25 10 WA 90 T E¥ete e 8A
SR 1L L IVellA], R1S Z42F E83 07 H, C—Cy 310]
E27p) w s olgel S, N, O, P i Si A4kE ghehs
C1—Cyo 3Po|=27M, Cy4—Cyp S| T2IM MR E A, T
Cy—Cip oF2 (EUYAAZA) o] AL, Rlo] 8 ZF0d 34
O] A9—&tAaet EA C5—Cyo A3 72 = S, N = 09
sht o)de] FEZ RS Eehe Ci—Cop A3 725 34
& RE 247t 59How cl—czo sol=271, C1—Cyo
slo]ERFPISA], C1—Cy El2EZ, Ci— Cyp sto]=EZ7PA7}
HYSA] B Alop-o]u]; RPS Z}zf %%IEP_E 7R3, C1—Cqo
7] C1—Coo EFA] B 382 _CO2R4—O/] AT R4‘:‘
C1—Cyp ¢ZolH; a 9 b= 47 5HH o= 0 X 39 4

9

Aok A L] Al
O ®A, HE ZFo 7 gk A5 7} Ad7]elA ofn] A
2 A0 slvetells, =/ SlojA, g et g
o] A} 1— T8 F=g]| o XA xfo)Ao] QI E = o) Af
—%$ 23 2A P53 US5,708,1302] dzH el
= A ge = glom, 249 Al 3% Al
18] %%?Jﬂlﬂ ?ﬁ E—Zé At e, § E9Qlo] 71Tl
A e AR 2SOV 5

ARk 5 T == %f& AR IgHo] Fafel a2

VoS
)
L)
2
%

[ ot

5‘.:

Flo?:.\‘*ln:

N Flf <

H

=
& Qler), FxHoR golst AR e E0 HE
AL FEFAZ et Tt Ao, = TrFEH dojzl
o] Relwne] aule) Moleks MY selie FelEs
9 delojag WA 3E 5 9

2153 MX| Argt
Bt mmben  SEXER]
bl tias deted 011001
Tt BRAREFARAK MITHAEL JLES], W WEEHI [ BERKIE MARKT (UGL-
Kk BV CHERRCE OO [y
RLEELEET R

Sbwngbenadi . COEGCHT, HEEETIN D

e COF 30T IRV b, OORGE RS, MINLS1 0, HILE S0R

By e mpnlioe | [ | OERR0E 3515 100000
e e ST - s ARRL S e WA Lo AF e Rl =d)

2.1.6 US2004-170839(271)10-2004-2951(Z7H1)
AgE EFeAFIA, ol AP W G
A9 olz9 §&7 Hiﬂ F49 1 2001. 5. 11.
2161 U 56{2] SAS(13)

SUNSTITINERTE FLUTRENE POLTMERE, BRI ESSTEL LU URD
WIRWENDING
[ T R T L]

FINSTITUTED FLIMIHEME POl YRERS, THEW FREFARETICH SIS N
TITICKL DEVICES
Fobilizalmn wis DEAATFOREID B) - Z004-FF18

SIS TTUTED FLISDALCHE POLYRERS. THEWR FREFAEETIGH AHD RIS IR
OFTHEL DEVICES
Pkt abomn i P BENFLR AL - JE0S2-08

n SURSTETUTED FLEOREHE POLYRERS, THEWM PREFARR TN RHD U5Ss

Vbt ey wrns, B WISBLT. &1 - 2 H0s-02-04
EF L BSRER- B - 5550551

E B Feqlish wile geailabls
Pkl sbmm wim GOELD ES490. DR - DFIz-07-F

n B Lam) b Wil awaqlalils
Pl wbes whe ila BESIRD DB - laaz-0i

“ e Eseglich Wil avallalie
P o b i [ PCIIRE-EN QD W - TR D030 0

DEXEI J1s A 17 @ 4 5 2006 83€

SUBETITATEES FLIKERERE POl YMERS. THER PREFREATION HHD B5E W
OPTHCAL DFWCES
=k sbmn b IFPEISTIRZAT. T - 354 [0

n Sebraineted Pevedinn oo lymets ekl prajoataten aud ases
el s sty IMROHIE A SO T AL - 30040813

m “Subyetivrvd Praveeqien pobm e, S prepmaiion and me i aptical distoes
e b b JSEOR N PRAE A DO

SUBSTITUTER FLUKHERE FOL YRIENS, THER PREFARATILN AMD 95E
UPTIEL TEVICES
Bk wims wria WEKIDITITIS AL ."'W. E2-21

H SUHBRTITVEED Fi GREHE POl YMERS. THER PREFAEATHIH SHD 25ES
Pkl s wm e WRIFRRETIG R - NEE-RE

m POLYNERS TR FRIPAIATMH NG USES
St i b WD) RS SR A - TONNECOT

2162 Ss{FFHL X AN

> 557

Claim 1 : A polymer for use in an optical device com—
prising : a hole transporting regionan electron transporting
regionan emissive regionsaid polymer comprising an op—
tionally substituted repeat unit of formulal
Ar is the same or different and comprises an optionally

> wherein each

substituted aryl group :

N

L A

[=FeA 1]

Claim 2 : A polymer according to claim 1 wherein each
Ar is independently selected from the group comprising
an optionally substituted residue of formula Il : wherein

n=1, 2 or 3 and R is a solubilising group or hydrogen

O
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