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INTRODUCTION

Ɇ2ÉÃÈÁÒÄ &ÅÙÎÍÁÎȡ Ȱ4ÈÅÒÅȭÓ 0ÌÅÎÔÙ ÏÆ 2ÏÏÍ ÁÔ ÔÈÅ "ÏÔÔÏÍȱ ΣΫΧΫ
Ç Two challenges:

ɆMicro-motor ɀ1960

ɆScaling down 1/25000 ɀ1985

ɆMiniaturization

ɆDiversity of application

ɆNiche markets

ɆCompetition

http://memscyclopedia.org/Document/IntroMEMS.pdf

http://memscyclopedia.org/Document/IntroMEMS.pdf
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STATEMENT OF THE PROBLEM

ɆMany fields looking into miniaturization using MEMS

Ç Automotive

Ç Communication 

Ç Point-of-care devices/Lab-on-a chip, etc.

ɆMany competitors

Ç Development of new MEMS-based sensors

Ç Working on the same application

Ç Shorten the time to market

Ç Importance to be the first
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PROPOSED SOLUTION

ɆCompanies in a competitive market

ɆIs there any way to collaborate?

ɆProposal comes from the experience:

Ç MEMS could be complex

Ç Creation of each device comprises 
numerous steps

Ç Individual steps do not constitute the 
whole device and cannot be reverse-
engineered 

ɆOne of collaboration models is the 
development of individual steps
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EXAMPLE 1: H2 anneal development

ɆNecessity of high aspect ratio features in MEMS

Ç Created by DRIE ɀscalloping

ɆSi roughness smoothing technique in MEMS

Ç Smaller scalloping and other variations of RIE

Ç Thermal oxidation

Ç H2 anneal 

ɆH2 anneal smoothing uses Si migration phenomena

Ç High temperature

Ç Hydrogen ambient

Ç Low pressure

ɆSingle wafer equipment
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EXAMPLE 1: H2 anneal development

ɆDevelopment of the H2 anneal in a vertical oxidation furnace

Ç Andy Bavin (SPT)

Ç Mouawad Daher (SPT)

Ç Khaled-Amir Belarbi (Teledyne Dalsa)

ɆSub-atmospheric, batch side-wall smoothing

ɆDemonstration of technology to numerous clients
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EXAMPLE 2: Optimization of the wafer drying cycle

ɆMarangoni-type drying

Ç Ȱ-ÁÓÓ ÔÒÁÎÓÆÅÒ ÁÌÏÎÇ ÁÎ ÉÎÔÅÒÆÁÃÅ ÂÅÔ×ÅÅÎ Ô×Ï ÆÌÕÉÄÓ ÄÕÅ ÔÏ Á ÇÒÁÄÉÅÎÔ 
ÏÆ ÔÈÅ ÓÕÒÆÁÃÅ ÔÅÎÓÉÏÎȱ

Ç Two fluids with different surface tension

ɆDI water 

ɆIPA

ɆAkrion Gama Wet Processor

Ç Fully automated

Ç Dry in/Dry out

Ç LuCIDDryer, i.e. Low Consumption IPA Dryer
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EXAMPLE 2: Optimization of the wafer drying cycle

ɆUse of existing LuCIDDryer system on Akrion Gama wet bench to 
develop the optimized drying and stiction prevention

Ç Master of Science student, Pooya Laamerad

Ç Akrion process engineer 

ɆDeveloped two sets of processes dedicated to:

Ç Optimal drying

Ç Stiction prevention

Released 
beams 
stiction

No stiction on 
released beams
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EXAMPLE 3: MEMS and the Assembly

ɆDevelopment of the sensor SFS2070 for Indoor Air Quality

ɆThe company created by a successful collaboration of three 
universities

Ç Cambridge University

Ç Universidad Politecnicade Madrid

Ç Warwick University

ɆDevice fabrication in MEMS Fab

ɆIntroduction to the advance packaging in the same facility

ɆClose collaboration between the two departments 

Ç Device fabrication

Ç Dies singulation

Ç Dies placement and wire bond

Ç Ceramic substrates singulation
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EXAMPLE 3: MEMS and the Assembly

ɆSFS2070 for Indoor Air Quality

Image curtesy of SorexSensors
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EXAMPLE 4: Optical Switch

ɆOptical switch development ɀbase product

ɆHave a right idea

ɆFind the right people to execute this idea

ɆWillingness to share and the ability to let go of some of the control

Ç Know how to put the necessary protection in place, e.g. patent

Ç Support applied research

Ç Allow the possibility to publish 

Ç Keep projects reasonable in size ɀwith the clear end 

ɆKnowledge of the MEMS world 

Ç Find more than a single foundry 
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EXAMPLE 4: Optical Switch

ɆCreation of different components to be integrated on the same 
platform

Image curtesy of Aeponyx


