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Enhanced Performance of the OLED with Plasma Treated ITO and Plasma
Polymerized Methyl Methacrylate Buffer Layer

Mo ET-moa
(Jae-Sung Lim  Paik-Kyun Shin)

Abstract — Transparent indium tin oxide (ITO) anode surface was modified using O3 plasma and organic ultrathin
buffer layers were deposited on the ITO surface using 1356 MHz RF plasma polymerization technique. The EL
efficiency, operating voltage and lifetime of the organic light-emitting device (OLED) were investigated in order to study
the effect of the plasma surface treatment and role of plasma polymerized organic ultrathin buffer layer. Poly
methylmethacrylate (PMMA) layers were plasma polymerized on the ITO anode as buffer layer between anode and hole
transport layer (HTL). The plasma polymerization of the organic ultrathin layer were carried out at a homemade
capacitive-coupled RF plasma equipment. N,N '-diphenyl-N,N '(3~methylphenyl)-1,1'-diphenyl-4,4'-diamine (TPD) as HTL,
Tris(8-hydroxyquinolinato) Aluminum (Alqs) as both emitting layer (EML)/electron transport layer (ETL), and aluminum
layer as cathode were deposited using thermal evaporation technique. Effects of the plasma surface treatment of ITO and
plasma polymerized buffer lavers on the OLED performance were discussed. .
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1. Matching network
2. Power meter

3. Plasma generator
4. Vacuum gauge

5. Rotary pump

6. Valve

7. Mass flow controller
8. Electrode

9. Substrate

10. Cold trap

11. Ozonizer
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Fig. 1 Schematic diagram of the plasma polymerization apparatus
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Fig. 2 The structures of OLED devices
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Table 1 Sheet resistance and chemical composition of ITO
anode surface: (a) bare ITO anode surface (b) O3
plasma treated ITO anode surface for 3 min

Sheet Chemical composition
ITO anode surface resistance in at. %
[Q/0] [O)/In] _ [CV/[In}
No treated ITO 12.11 1.55 1.02
O3 plasma treated ITO 11.55 1.76 0.27
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Fig. 4 Surface energy of ITO and ppMMA: (a) bare ITO
anode surface (b) Os plasma treated ITO anode
surface for 3 min (¢) O; plasma treated and ppMMA
buffer layer deposited ITO anode surface
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Fig. 5 AFM 3D-images of ITO anode surface: (a) bare ITO
anode surface (b) Oz plasma treated ITO anode
surface for 3 min (c) Oz plasma treated and ppMMA
buffer layer deposited ITO anode surface
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Fig. 6 L-V characteristics of OLEDs: (a) bare ITO anode
surface (b) Oz plasma treated ITO anode surface for
3 min (c) O3 plasma treated and ppMMA buffer layer
deposited ITO anode surface
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Fig. 7 L-J characteristics of OLEDs: (a) bare ITO anode
surface (b) Oz plasma treated ITO anode surface for
3 min (c) Oz plasma treated and ppMMA buifer layer
deposited ITO anode surface
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Fig. 8 Aging characteristics of OLEDs: (a) bare {TO anode
surface (b) Os plasma treated ITO anode surface for
3 min (¢) Os plasma treated and ppMMA buffer layer
deposited ITO anode surface
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