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The Characteristics of Organic Light-Emitting Diodes with Solution-Processed
Materials

Tsuyoshi TANAKA
Takahiro INOUE

We demonstrated the high performance of an organic light-emitting diode (OLED) using new soluble hole

injection material (HIP) and soluble hole transport material (HTP). HIP show characteristic high water solubility and

high transparency of visible light. HTP have high purity and high stability. The lifetime of the new soluble materials

were improved from that of common materials. We confirmed the possibility that the OLED device using soluble

materials achieves higher performance than one using vapor-deposited materials.
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Table 1 Physical properties of hole injection materials
PEDOT : PSS HIP
Appearance dispersion solution
HOMO (eV) 5.3 5.3
Viscosity (mPas) 9.7 3.2
Conductivity (S/ cm) 6X107* 8X10™*

Table2 Concentration of impurities in hole injection materials [ppm]

Hole injection material Al Ca Cu Fe

K Mg Mn Na Cr Li Ni

HIP <0.01 0.0z <0.01 0.01

<0.01 <0.01 <0.01 0.01 <001 <0.01 <0.01
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Fig.5 J-V Characteristics of OLED device
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Table 3 Physical properties of hole transport materials

a -NPD HTP
Appearance pale yellow solid white solid
HOMO (eV) 5.5 5.5
""" LUMO (V) 24 24
T (eV) 2.3 2.3
Ty (°C) 9 219
Molecular weight 589 Mw42,000, Mn27,000

Table4 Concentration of impurities in hole transport material [ppm]

Al Ca Cu Fe K

Mg Mn Na Si Pd P
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Fig.10 J-V Characteristics of OLED device
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