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Rectangular Microlens array for Multi Chip LED Packaing

C. H. Lim, W. K. Jeung, S. M. Choi, Y. S. Oh (Samsung Electro-Mechanics Co., LTD)

ABSTRACT

A new rectangular shape microlens array having high sag for solid-state lighting is presented. Proposed microlens, which

has high sag, over 375 um and large diameter, over 3 mm can enormously enhance output optical extraction efficiency.

Rectangular shape of microlens can maximize the fill factor of light-emitting-diode (LED) package and minimize the optical

loss at the same time. This wafer level microlens array is fabricated on LED package. It has many advantages in optical

properties, low cost, high aligning accuracy, and mass production.
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Fig. 1 Schematic view of optical loss of circular lens
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Table. 1 Extraction efficiency of LED package vs. lens sag

Lens Sag (um) Nex(%0)

Without lens 75.6
300 88
375 96
500 98

(b)

Fig. 2 Emission angle of LED package (a) without lens (b)
with microlens array of 375 pm sag
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Photoresist

(a) Photoresist multi coating & patterning

(b) Reflow process
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(f) Rectangular microlens array

Fig. 3 Schematic view of fabrication process of microlens

Fig. 4 Photograph images of wafer level rectangular

microlens array and magnified view
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Height (mm)

Diameter=3 mm

Sag =375 pm
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Fig. 5 Surface profiler image of rectangular microlens
array (a) 2D graph and (b) 3D graph
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