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Evaporation Process Modeling for Large OLED Mass-fabrication System

Eung Ki Lee’

*Kongju National University, Division of Mechanical & Automotive Engineering

ABSTRACT

In order to design an OLED(Organic Luminescent Emitting Device) evaporation system, geometric simulation of film
thickness distribution profile is required. For the OLED evaporation process, thin film thickness uniformity is of great
practical importance. In this paper, a geometric modeling algorithm is introduced for process simulation of the OLED
evaporating process. The physical fact of the evaporating process is modeled mathematically. Based on the developed
method, the thickness of the thin-film layer can be successfully controlled.
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Fig. 1. Evaporation process with a point cell-source.
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Fig. 2. Effusion modeling of ideal point cell-source.
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Table 1. Prediction errors of thickness profile model

No. Simulated Experimented | Difference
Thickness (A) Thickness (A) (%)
1 2132.7 2061 -3.48%
2 3214.4 3299 2.56%
3 4601.8 4827 4.66%
4 6085.3 6120 0.57%
5 7228.8 7108 -1.70%
6 7573.0 7573 0.00%
7 7228.8 7230 0.02%
8 6085.3 6284 3.16%
9 4601.8 4817 4.47%
10 3214.4 3217 0.08%
11 2132.7 2068 -3.13%
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Fig. 6. Film thickness distribution profile as function of
various cosine exponents n.
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Fig. 9. Searching the optimum cell-source position.

AAZ YA 718 Aol 133k (Fig. 9). 43
B 930 LS AXst] 37 3 APL 5

2 2% 249 T 2E 9 g}
(Table 2 Lheht Ak YA F71EL S35 34
AP S%E FES WIS 33 3 45 2o

i 2R (sumo) FA+e] Zat
18-S Tt SHd

Table 2. Thickness and uniformity of straight-shape cell

# of Cell Cell #1 Cell #2 Cell #3
1 4721 2888 3842

2 4863 3020 4036

3 4952 3080 4133

4 4985 3091 4135

5 5060 3122 4170

6 4988 3099 4131

7 4958 3054 4088

8 4853 2999 3888

9 4755 2929 3852
Average (A) 4968 3078 4115
Uniformity (=%) | 3.466 3.894 4.094

A Ao

Fig 10. Sumo-shape Crucible.

Table 3. Thickness and uniformity of SUMO-cell

# of Cell Cell #1 Cell #2 Cell #3

1 9392 9340 9471

2 9895 9871 9953

3 9622 9412 9378
Average (A) 9636 9541 9601
Uniformity (%) | 2.61 2.76 2.48
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