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ORIDA £ Instructor: Dr. Huikai Xie

Lecture 22
Optical MEMS (4)

m Agenda:

A Refractive Optical Elements
— Microlenses

— GRIN Lenses
— Microprisms

Reference: 5. Sinzinger and J. Jahns, Chapter & in Microopfics, Wiley-VCH, 2003
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SElIPSHIMNAN Optical Functions and Their Implementation
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ORIDA i Classification of Refractive Optical Elements

refractive optical
elements (ROEs)

gradient index surface profile
//Eiemems (GRIN) elements
GHIN-rod planear distinclon hrough
lanses GHIN fabrication process
alemants e.g. reflow lenses
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B ORDA 1 Refractive Micro-Optics

= Surface Profile Microlenses
/1 Melted photoresist lenses — reflow lenses
A Mass transport
A Volume change
A1 Lithographically initiated volume growth
A Dispensed or droplet microlenses
A1 Direct writing
A Grey-scale lithography

» Gradient-index (GRIN) Optics
A1 GRIN rod lenses
A Planar GRIN lenses

= Microprisms
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ClaNaNsy 1. Surface Profile Microlenses

1.1 Melted Photoresist Lenses — Reflow Lenses

1) ithographic fabncation of photorasist cylinders

hotoresist
2) reflow: photoresis! melting F" e
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CPpCOg el 1.1 Photoresist Reflow Microlenses

Focal length

r.. radius of curvature of the spherical lens
n: refractive index of the lens material. n~1.4-1.6 for most polymers.

Photoresist volumes before and after photoresist reflow:

Vo =ah (r, —h/3)

sph
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