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Microlens Fabrication by Using Excimer Laser

Cheoul-Sae Kim', Jae-Do Kim™ and Kyung-Ku Yoon™

ABSTRACT

A new microlens fabrication technique, the excimer laser lithography is developed. This bases on the pulsed
laser irradiation and the transfer of a chromium-on-quartz reticle on to the polymer surface with a proper
projection optics system. An excimer laser lithography system with 1/4 and 1/20 demagnification ratios was
constructed first, and the photoablation characteristics of the PMMA and Polyimide were experimentally examined
using this system. For two different shapes of microlenses, a spherical lens and a cylindrical lens, fabrication
techniques were investigated. One for the spherical lens is a combination of the mask pattern projection and
fraction effect. The other for the cylindrical lens is a combination of the mask pattern projection and the relative
movement of a specimen. The result shows that various shapes of micro optical components can be easily

fabricated by the excimer laser lithography.
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w = radial width - 9F Fxe JEs] s idd delE 884

m = demagnification g3l 2] c1el v (lithography) S 0.8 Ui 4 Q)

di = chromium-covered reflective ring of radial on, ojul o9t & JEBL ol8dte] 2AF

- width A, fZAA, AEEA 9 A w2 )
ti = ratio of transparent area to total area AL aso] Aztelo] AF&E 1 Qo)

Q‘ = laser fluence in the sample at radius ri oA FFE7)ES ol gete Bt rEs AHE

@D, = laser fluence in the plane of the reticle 45 dolA tho]er=e} e 7 A (optoelectronics)
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Fig. 10 Scanning electron micrograph of a micro
cylindrical lens fabricated by the excimer
laser lithography
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