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What are Optical MEMS....




—and why-are we modeling them
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—sNeedforCAD Tools

= Reduce Costly Prototyping

— Simulate Systems for Functionality while Analyzing

Architecture vs. Technology Trade-offs

— Other Work:

—MEM-System-CAD Tools-Microcosm, Tanner,IntelliSense—

= University MEM CAD Research - CMU, MIT....

ptica System - Breault Research. ..




-~ Previous Work: Chatoyant [DAC97]
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Chatoyant
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» Analytical, empirical, and “lumped parameter” models
— — Lines, or *wires”, are the signal paths
 Passes “Message” class
«-Supports:
— Electrical Signals
— Optical Signals
— Concept-of Time
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Piece-wise LLinear Modeling
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—+ Do this by:
: — Models for Diffractive Optics
— New Models for Components

« Micro-optical: Micro-Mirrors, Micro-Lenses, Phase Masks

: «_Mechanical:-Scratch Drive Actuators, Scanning-Mirror
—— New-Analysis-Method
? « Monte Carlo Tolerancing Package




Diffractive Propagation Model
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Monte Carlo-Analysis
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—+ Analyze “best” and “worst” case results
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—Scheduling for OMEM Mixed Domain

— o Multi- S: Mixed-Si i;omaenemﬂeec
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'Mechanical Sighal (kHz)

—+ Developed a Adaptive Algorithm within the DDF domain

— which adds sampling points when the accuracy

—points-during- s{eady -state”




— System 1: 3D OESP / FFT Design

Electrical Drivers / Amplifiers

Digital Logic VCSEL / Detector A%ray D|g|tal Logic

Sapphire Substr
~ Lenslet Array

\

& Irvine Sensors




VCSEL 1 um-Mechanical-Tolerancing
- Scalar Analysis

1 Lenslet of 8x8 Array

250 um Lens




Monte Carlo Simulation

ations

— 2 cases with-largest deviation in-parameters, but detect full——

optical power

—2-cases where the parameters-deviate the least;-but result——

~_inthe beam entirely missing the desired detector
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— System 2: 1x2 Optical MEM Switch
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: Beam Steering-with-Scanning Mirror

Mirror

Processor Stack

Prcessor Stack

Micro-bench
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conclusions

~ * CAD Is needed for o

ntica

-MEMS

lenging to create - Mixed tec

nnology/domains

— Optical, Electrical, and-Mechanical

—« Chatoyant can be extended to model, simulate, and

——alnal

yze optical MEM systems

— Chatoyant advantages:

— performsﬁradeﬂffs
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