Different fornulati ons of copolynmers can be used to adjust or "tune" the

energy levels (HOMO and LUMD) and the col or of
el ectroni c devi ce.

The copol yner may pri

light emtted by an organic
nci pally include of electron-rich

and el ect NQINTUEHNATIONAL ARPEIONBION @ UBKISHED WRERETHEONPEST CO@ERATIONITRENEN (PAT)e

chose to optim ze the efficiency of the device.
of fluorophore nononeric units nmay al
wavel englh World@ntellefrodl PrapertC@izaliatios e
el ectroni ¢ devi ¢egnational Burecau

WO 03/103070 A2

e

0/

(43) International Publication Date
11 December 2003 (11.12.2003)

A S

T
ﬁﬁhﬁﬁﬁ

used to adjust the em ssion

2 PR R AR Rl AR iR

(10) International Publication Number

WO 03/103070 A2

(51) International Patent Classification’: HO1L 51/30

(21) International Application Number: PCT/US03/16853

(22) International Filing Date: 27 May 2003 (27.05.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
60/384,494 31 May 2002 (31.05.2002) US
(71) Applicant: E. I. DU PONT DE NEMOURS AND
COMPANY [US/US]; 1007 Market Street, Wilmington,
DE 19898 (US).
(72) Inventors: WANG, Hailiang; 290 Via Olivera, Camarillo,
CA 93012 (US). YU, Gang; 667 Camino Campana, Santa
Barbara, CA 93111 (US).
(74) Agent: CAPRIA, Mary, Ann; E. . DU PONT DE
NEMOURS AND COMPANY, LEGAL PATENT
RECORDS CENTER, 4417 Lancaster Pike, Wilmington,
DE 19805 (US).
(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG,BR,BY,BZ, CA, CH, CN, CO, CR, CU,
CZ,DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, I, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ,
VC, VN, YU, ZA, 7ZM, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant’s entitlement to apply for and be granted
a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, ES, Fl,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, 1S, JP, KE, KG,
KP. KR, K7, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK,
MN, MW, MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU,
SC, SD, SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG,
UZ, VC, VN, YU, ZA, ZM, ZW, ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR),
OAPI patent (BE, BJ, CE, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG)

as to the applicant’s entitlement to claim the priority of the
earlier application (Rule 4.17(iii)) for all designations

Published:
without international search report and to be republished
upon receipt of that report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: COPOLYMERS HAVING TUNABLE ENERGY LEVELS AND COLOR OF EMISSION

220
SONNNNN

N
V4

L
I
(272227

(57) Abstract: Different formulations of
copolymers can be used to adjust or "tune"
the energy levels (HOMO and LUMO) and

1 10 the color of light emitted by an organic
electronic device. The copolymer may
principally include of electron-rich and

1 20 electron-deficient monomeric units whose
composition and number are chose to
optimize the efficiency of the device. A

I 130 relatively smaller amount of fluorophore
monomeric units may also be used to adjust
the emission wavelength. The copolymer

— 140 can be used in displays and potentially
other electronic devices.
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