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Abstract: We have proposed an optical thin film and micro lens to improve the luminance of organic
light emitting device. The first method, optical thin film was calculated refractive index of dielectric layer
material that was modulated refractive index of organic material, ITO (indium tin oxide)and glass. The
second method, microlens was applied with lenses on the organic device. Optical thin films were designed
with Macleod Simulator and Micro Lenses were calculated by FDTD (finite-difference time-domain)
solution. The structure of thin film was designed in organic material/ITO/dielectric layer/glass. The lenses
size, height and distance were 5 um, 1 um, 1 pm, respectively. The material of micro lenses used silicon
dioxide. Result, The highest luminance of OLED which applied with microlens was 11,185 cd/m? when
approval voltage was 14.5 V, applied thin film was 5,857 cd/m® The device efficiency applying microlens

increased 3 times than the device which does not apply microlens.
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Fig. 1. Index result of TiO; material.
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Fig. 2. Red organic device applied anti-refractive layer.
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Fig. 3. Structure of micro lens.
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Fig. 4. Simulation result of organic material/ITO/

TiOs/glass structure.
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Fig. 5. Current-voltage characteristics of red organic

emitting device with anti-refractive layer.
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Fig. 6. Voltage-luminance characteristics of red organic

emitting device with anti-refractive layer.
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Fig. 7. FDTD simulation result of micro lens. (a) no

lens, (b) 5 um lens, (¢c) 10 um lens.

(a) cross section

Fig. 8. SEM image of micro lens.

image micro lens, (b) surface section image micro lens.
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Fig. 9. Voltage-luminance characteristics of red organic

emitting device with Sum micro lens.
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