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Abstract : Vacuum deposited 4,4,4"—tris (N— (2—naphthyl) — NV—phenylamino) —triphenylamine (2—TNATA),
used as a hole injection (HIL) material in OLEDs, is placed as a thin interlayer between indium tin oxide
(ITO) electrode and a hole transporting layer (HTL) in the devices. C60—doped 2—TNATA:C60 (20 wt%)
film was formed via co—evaporation process and molecular ordering and topology of 2—TNATA:C60 films
were investigated using XRD and AFM. The J—V, L—V and current efficiency of multi—layered devices
were characterized as well. Vacuum—deposited C60 film was molecularly oriented, but neither was 2—
TNATA:C60 film due to the uniform dispersion of C60 molecules in the film. By using C60—doped 2—
TNATA:C60 film as a HIL, the current density and luminance of a multi—layered ITO/2—TNATA:C60/
NPD/Alqs/LiF/Al device were significantly increased and the current efficiency of the device was
increased from 4.7 to 6.7 cd/A in the present study.
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Figure 1. Chemical structure of 2—TNATA (4,4',4"—tris (N—
(2—naphthyl) — N—phenylamino) —triphenylamine.
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Figure 2. Configuration of multi—layered device.
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Figure 3. 3D AFM images of vacuum—deposited thin film; (a)
2—TNATA thin film as deposited and (b) 2—TNATA:C60 thin
film as deposited.
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Figure 4. XRD analyses of vacuum—deposited C60 film.
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Figure 5. XRD analyses of vacuum—deposited thin films; (a) 2—
TNATA thin film as deposited and (b) 2—TNATA:C60 thin film
as deposited.
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Figure 6. J—V characteristics of multi—layered devices; (a)
ITO/2—TNATA/NPD/Alqs/LiF/Al and (b) ITO/2—TNATA:C60/
NPD/Alqs/LiF/Al.
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Figure 7. L—V characteristics of multi—layered devices; (a)
ITO/2—TNATA/NPD/Alqs/LiF/Al and (b) ITO/2—TNATA:C60/
NPD/Alqs/LiF/Al
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Figure 8. Current efficiency characteristics of multi—layered
devices; (a) ITO/ 2—TNATA/ NPD/Alqs /LiF/Al and (b) 1TO/
2—TNATA:C60/NPD/Alqs/LiF/AL
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Figure 9. Photoluminescence intensity of ITO/2—TNATA:C60/
NPD/Alqs/LiF/Al device.
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Table 1. The Features of TO/2-TNATA:C60/NPD/Alqs/LiF/Al
Device

Features Materials/Remarks

Cathode AI[100 nm]

Buffer layer LiF[1 nm]
Structure Emitting layer Algz[70 nm]

Hole transport layer NPD[70 nm]

Hole injection layer C60:2—TNATA[30 nml]

Anode 1TO

Turn—on voltage ~9V

Current efficiency 6~7 cd/A
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