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Preparation of Al electrode with Ar-Kr gas mixture for OLED application

Sang Mo Kim*, Won Jae Lee**, Kyung Wook Jang* and Kyung Hwan Kim'*

**Department of Electrical Engineering, Kyungwon University
**Department of Electronics Engineering, Kyungwon University

ABSTRACT

As preparing electrode for the OLED with the sputtering process, in order to be lower damage of the bottom organic
layer and increase the life-time of the OLED, we prepared Al electrode for that by using Facing Targets Sputtering (FTS)
system. Al electrode directly deposited on the cell (LiF/EML/HTL/Bottom electrode). Deposition condition was the
working gas (Ar, Kr and Ar+Kr) and working gas pressure (1 and 6 mTorr). The film thickness and I-V curve of Al
cell were evaluated by a a-step profiler and a semiconductor parameter (HP4156A) measurement. The thin film surface
image was observed by a Atomic Force Microscope (AFM). In result, in comparison with about 11 [V] of the turn-on
voltage of Al/cell with using the pure Ar gas, when Al thin film was deposited using the Ar-Kr mixture gas, the surface
morphology was improved in some region and the turn-on voltage of Al/cell could be decreased to about 7 [V].

Key Words : OLED, FTS, Kr, I-V curve
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Fig. 1. Structure of Bottom Emitting OLED application.

Fig. 2. Diagram of Facing Target Sputtering (FTS) apparatus.

Table 1. Sputtering Conditions.

Targets Al (99.99%)
Substrate (LiF/Sl;iISIeL/gII;IS'iXﬂode)
Back Pressure 2x10° [Torr]
Working Pressure 1~6 [mTorr]
Working Gas Ar, Kr
Input Current 0.2 ~0.6 [A]
Substrate Temperature R.T.
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Fig. 3. Al thin film deposition rates with input current and
working pressure on the substrate.
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Fig. 4. Resistivity of Al thin film with Kr/(Ar+Kr) gas
flow ratio.
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Fig. 5. Surface morphology of Al thin film with Ki/
(Ar+Kr) gas flow ratio.

Table 2. Rrms and Rpv value.

Kr/(Ar+Kr) | Rrms [om] | Rpv [nm]
(a) 0 % 2.976 29.510
(b) 25 % 1.354 17.370
© 50 % 3.178 28.910
(d) 75 % 1.359 14.663
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Fig. 6. Turn-on Voltage of prepared OLED device with the
various conditions (Table 2).

Table 3. Deposition condition of Al cathode.

Working Working Input Discharge
Pressure Gas Current Voltage
[mTorr] [A] [V]
A 1 Ar 0.6 492
B 6 Ar 0.6 409
25%
C 6 Ke/(Ar+Kr) 0.4 389
25%
D 6 Ki/(Ar+Kr) 0.2 346

*Thickness of Al electrode: 100 [nm]
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