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Abstract— We have synthesized polymethacrylamide derivative with a triphenylamine moiety in the side chain, and then
examined the feasibility of its application as a polymer hole transport material. Thermal and optoelectrical characteristics of
the polymer were investigated by TGA, DSC, cyclic voltammetry, and photoluminescence measurements. Organic electrolu-
minescent devices consisting of ITO/ hole transport material, polymethacrylamide derivative/ luminescent material, Alg/
MgAg were constructed using multilayer organic thin films. The redox potential of the polymer has a low value of 0.94V,
which represented the high durability and low drive voltage of the device owing to the small energy barrier for hole injec-
tion. Green emission with a luminance of 150 cd/cm’ was achieved at a dc drive voltage of 15V.

Key words : Polymethacrylamide Derivative, Polymer Hole Transport Material, Optoelectrical Characteristics, Redox Potential,
Green Emission
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Scheme 1. Synthetic route to DPMA monomer.
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Table 1. Polymerization results of PDPMA by AIBN initiator

AIBN/Monomer(mol%)  Monomer/DMF(wt%) Temperature("C) Time(hr) Yield(%) M, M./M,
5 40 60 20 88.2 23%x10° 27
5 30 60 20 775 2.1x10° 2.8
5 20 60 20 73.0 1.7x 10* 2.8
5 10 60 20 - -
5 40 60 5 355 1.8x 10° 2.0
0.5 40 60 20 51.3 3.8%x10° 2.8
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Fig. 1. FT-IR spectra of (a) DPMA monomer and (b) PDPMA.
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Fig. 2. 'H-NMR spectra of (a) DPMA monomer and (b) PDPMA.
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Fig. 3. DSC thermogram of PDPMA at a rate of 10 °C/min.
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Fig. 5. AFM images of (a) PDPMA and (b) triphenylamine.
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Fig. 4. TGA curves of PDPMA (B) and triphenylamine (@®).
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Fig. 6. Cyclic voltammograms of (a) PDPMA, (b) PVK and (¢) tri-
phenylamine.
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Fig. 7. Photoluminescence spectra of PDPMA(solution or film) and
PVK(solution or film).
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Fig. 8. I-V characteristics of the device consisting of ITO/PDPMA,
triphenylamine or PVK/Alg/MgAg.
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Fig. 9. Electroluminescence spectrum of the device consisting of ITO
/PDPMA/Alg/MgAg.
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