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G737} 71t PPVAHEAQ! poly[(2,5-dimethoxy-1,4-phenylenevinylene)-alt-(1,4-phenylenevinylene)] (Cross-PPV)E Heck
coupling WH8-& ©]-g3te] FAd3FATh Cross-PPV 812 200 CellA 38} Al71H AnbaQl f7]4wel 857 s &
8-99) a2} wirto] ek A7 3} A $-9] Cross-PPVE 75+ FTIRE BRI 0r £0] 2ol 14 kTt 7é§}%
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PPVY 8 49 FF oux] £9+= 47 511 eVe) 256 evoi lTOE FEle] 53 (hole injection barrier)©]
Zol(oF 0.1 eV) FEFUT T AHH O T AME & 5= itk a8 B 1 ofuX] #2907} 242} 2544 eV, -3.48 eVl poly
(1,4-phenylenevinylene-(4-dicyanomethylene-4H-pyran)-2,6-vinylene-1 4 phenylene vinylene-2,5-bis(dodecyloxy)-1,4-phenyle-
nevinylene) (PM-PPV)S 350 = ARMESl] F£5-0] F-Z(bilayer structure)E ZH= X}(ITO/crosslinked Cross-PPV/PM-
PPV/ANE AZ, 5AS Bt 27 Hdl 882 0.024 cd/A, Hdl LAV = 45 cdm’oE W= Z}(ITO/PM—
PPV/AI)(H o &8 = 0003 cd/A, At LFA7] =3 odim’)ell Hl3to] vl DEo FeS vebdS E.LodoPoj‘F} TS TS

o FEE 7HE ted a4 EHAAER S O 2o Bg A EYI wdsit) o] d AMIEE Kol ITO
ul Aloﬂﬁ FYUE AR 25 24359 PM-PPVSof|A] Xﬂéﬂ(recombmatlon)l?loi o17] ZKexciton)7} A E= Z o2 A}
sHh

A thermally cross-linkable polymer, poly[(2,5-dimethoxy-1,4-phenylenevinylene)-alt-(1,4-phenylenevinylene)] (Cross-PPV),
was synthesized by the Heck coupling reaction. In order for the polymer to be cross-linkable, 20 mol% excess divinylbenzene
was added. The chemical structure of Cross-PPV and thermally crosslinked Cross-PPV were confirmed by FT-IR spec-
troscopy. From the FT-IR, UV-Vis, and PL spectral data, thermally crosslinked Cross-PPV was insoluble in common organic
solvents. The HOMO and LUMO energy level of thermally cross-linked Cross-PPV were estimated -5.11 and -2.56 eV, re-
spectively, which were determined by the cyclic voltammetry and UV-Vis spectroscopy. From the energy level data, one can
easily notice that thermally crosslinked Cross-PPV can be used for hole injection layer effectively. Bilayer structured device
(ITO/crosslinked Cross-PPV/PM-PPV/AI) was fabricated using poly(1,4-phenylenevinylene-(4-dicyanomethylene-4H-pyran)-
2,6-vinylene-1,4-phenylenevinylene-2,5-bis(dodecyloxy)-1,4-phenylenevinylene (PM-PPV) as the emitting layer, which have
HOMO and LUMO energy levels of -5.44 eV and -3.48 eV, respectively. The bilayered device had much enhanced the max-
imum efficiency (0.024 cd/A) and luminescence (45 cd/m’) than those of a single layer device (ITO/PM-PPV/AL, 0.003 cd/A,
3 cd/mz). The enhanced performance originated from that fact that cross-linked Cross-PPV facilitatse the hole injection to
the emissive layer and the injected hole and electron from ITO and Al are recombined in emitting layer (PM-PPV) effectively.
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Scheme 1. Synthesis of monomer and polymer.
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Figure 1. FT-IR spectrum of (a) Cross-PPV and (b) thermally cross-
linked Cross-PPV.
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Figure 2. (a) UV-Visible spectrum of thermally crosslinked Cross-PPV
before wash (line) and after wash (dash) with chloroform, (b) PL spec-
trum of thermally crosslinked Cross-PPV before wash (line) and after
wash (dash) with chloroform.
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Figure 3. Cyclic voltammogram of thermally crosslinked Cross-PPV
onto ITO electrode.
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Figure 4. (a) Cunrent density - voltage curves of ITO/PM-PPV/Al (filled
triangle) and ITO/crosslinked Cross-PPV/PM-PPV/ALI filled rectangular)
(b) luminance - voltage curves of ITO/PM-PPV/Al (filled triangle) and
ITO/crosslinked Cross-PPV/PM-PPV/AL filled rectangular).
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Figure 5. EL Spectrum of (a) ITO/crosslinked Cross-PPV/PM-PPV/Al
(b) ITO/PM-PPV/AI and (c¢) ITO/crosslinked Cross-PPV/ALl
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