EEL&935 Advanced MEMS (Spring 2005)
Instructor: Dr. Huikai Xie

Lecture 23
Optical MEMS (5)

m Agenda:

A Microlenses
— Diffractive

A Microgratings

A Example Devices

Reference: 5. Sinzinger and J. Jahns, Chapter & in Microopfics, Wiley-\CH, 2003
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COlNNNeRN Limitation of Refractive Optical Elements

» Refraciive opiical elementis require considerable thickness.

« For example, microlenses need 10~100um-thick
microstructures.

- Even more challenging if aspherical lenses or complex phase
profiles are needed.
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P DIVIVERSITY OF fo Reduced Phase Thickness

W FLORIDA §

- But we know that a light wave repeats itself after any multiple
wavelengths or a phase lag of multiple 2 «.

L'rl::;t::, ¢) = ch, (I}E!f = [,TD {I} Ef':'iﬁ—i Nx)

Thus, only a maximum phase lagof 2 «n

IS necessary.
The phase difference between path 1 Path1  Pathl
and path 2 is given by l ‘
2 in|3t
Ag=(nt— I]Z l
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e [ = 1} For example, for .,=633nm and n=1.5,

the thickness needed is only 1.27um.
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BRRTRE Blazing

Therefore, the thickness of a prism or lens can be
significantly reduced.

-

. Substrate .~
(refractive index: n)

o)

High lateral resolution is required, which is in fact
photolithography can provide.
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F i3 Phase Quantization
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Step 1
Continuous phase = mapping of the phase into [0,2m7] periodically

Step 2

Continuous phase in each interval [0.2n] = an integer number of
discrete values

A1

(1)

EELS835 Advanced MEMS  ®2005 H. Xie

v TINTVERSITY

INTERST OF 3 Phase Quantization
ORIDA
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The rect function can be expanded into a Fourier series
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Substituting (2) into (1) yields
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