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Abstract: Performance of organic light-emitting diodes incorporating microlens array was simulated using a

Light Tools software. Use of microlens array can help the light to escape out of the device. We simulated

a reference device that is consisted of reflection layer, emissive laver, and flat transparent substrate. And in

this reference device, outcoupled efficiency of 22% was obtained. Several shapes of microlens were applied

such as hemisphere, trapezoid, cone, and rectangular parallelepiped. The results showed the improvement of
outcoupled efficiency of the device with microlens compared to that of the reference one. And from the

analyses of the simulated data, the obtained appropriate shape of microlens is hemisphere, and the

improvement of the device with hemispherical lens is 57% higher than that of the reference one.
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Fig. 1. Schematic representation of the paths of light
rays in (a) flat substrate and (b) microlens on top of the
flat substrate.
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Fig. 2. Structure of the reference device for simulation.
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Fig. 3. (a) Microlens shape of trapezoid and (b)
cross-sectional view of trapezoid and its geometrical
parameters.
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Table 1. Radii and heights depending on the angle 63
for trapezoidal and conical shapes.
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Fig. 4. (a) Fill factor is proportional to the number of
microlens over the substrate, (b) diagram for calculating
the fill factor, and (¢) simulated view of microlens using
light tools.
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Fig. 5. Simulated results of angular-dependent escaped
light distribution out of the reference device represented
in polar coordinate. About 22% of the generated lights is
received at the receiver of the integrating sphere.
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Fig. 6. Outcoupled efficiency of the light depending on
the fill factor for several base angles of trapezoidal shape
of microlens.

Table 2. Outcoupled efficiency of the light and relations
among the geometrical parameters depending on the base
angle of trapezoidal shape of microlens for the fill factor
of 0.30.
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(a)

Fig. 9. (a) Schematic representation showing the light
paths for the two fill factors of 030 and 0.50 and (b)
simulated result showing the trap of lights between the
adjacent lens when the fill factor is 0.50.
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Fig. 11. Overall simulated results of efficient outcoupled
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several shapes of microlens.
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