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INTRODUCTION
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¢ Two challenges:
 Micro-motor z 1960

Z Scaling down 1/25009 1985 Eﬂﬁiﬁiii‘ﬁ;ﬁi.iﬂf}
E Miniaturization Bolometer (Uis)
3D optical swilch (Lucent)
E Diversity of application
E Niche markets

Thermal inkjet printer

(HP, canon) RF switch (Teravicta)

|Silicon oscillator (Discera)

E Competition
Piezoresistive pressure sensor Airbag accelerometer Scanner for projector (Microvision)
(NS, Honeywell, Kistler) {Sensonar) Tunable lens (Varioptic)
Inhaler nozzle (Microparts)
Optical switch Sema.rcaé
Mechanical sensors Lab-on-chip (Agilent/Caliper)
Microfluidics Micro-spectromeler (Micropars)
Optical MEMS Gyroscope (Bosch)
RF MEMS Video projector (Tl)

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

STATEMENT OF THE PROBLEM

E Many fields looking into miniaturization using MEMS
¢ Automotive
¢ Communication
¢ Point-of-care devices/Lakn-a chip, etc.

E Many competitors
¢ Development of new MEM$ased sensors
¢ Working on the same application
¢ Shorten the time to market
¢ Importance to be the first
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PROPOSED SOLUTION

E Companies in a competitive market
E Is there any way to collaborate?

E Proposal comes from the experience
¢ MEMS could be complex

¢ Creation of each device comprises
numerous steps

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

E One of collaboration models Is the
development of individual steps
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EXAMPLE 1: H2 anneal development

E Necessity of high aspect ratio features in MEMS
¢ Created by DRIE scalloping
ESi roughness smoothing technique in MEMS
¢ Smaller scalloping and other variations of RIE
¢ Thermal oxidation
¢ H2 anneal
E H2 anneal smoothing uses Si migration phenomena
¢ High temperature
¢ Hydrogen ambient
¢ Low pressure

E Single wafer equipment
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EXAMPLE 1: H2 anneal development <2M

Z Development of the H2 anneal in a vertical oxidation furnace N TELEDVNE
DALSA

¢ Andy Bavin (SPT)
¢ Mouawad Daher (SPT)
¢ KhaledAmir Belarbi (Teledynéalsg

E Subatmospheric, batch sidewvall smoothing
E Demonstration of technology to numerous clients

Grand. = 20,00 KX 200 nm
Brilance = 502 %

Contrast = 400 % D= 54 mm geatT= 00° User Name = C2MI =87 Platine: 1= 0.0° M lis: = |
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EXAMPLE 2: Optimization of the wafer drying cycle
E MarangonHype drying
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¢ Two fluids with different surface tension
E DI water
EZ IPA

E Akrion Gama Wet Processor
¢ Fully automated
¢ Dry in/Dry out
¢ LuCIDDryer, i.e. Low Consumption IPA Dryer
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EXAMPLE 2: Optimization of the wafer drying cycle <2Mi
E Use of existingLuCIDDryer system onAkrion Gama wet bench to

- S _UNIVERSITE
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develop the optimized drying and stiction prevention U Concordia
¢ Master of Science student, Pooya Laamerad ".\Egtggm
¢ Akrion process engineer o
_ ZKrion
E Developed two sets of processes dedicated to: systems

¢ Optimal drying
¢ Stiction prevention
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EXAMPLE 3: MEMS and the Assembly <2M

E Development of the sensor SFS2070 for Indoor Air Quality
% SOREXSENSORS

E The company created by a successful collaboration of three
universities

¢ Cambridge University
¢ UniversidadPolitecnicade Madrid
¢ Warwick University
E Device fabrication in MEMS Fab
E Introduction to the advance packaging in the same facility

E Close collaboration between the two departments
¢ Device fabrication
¢ Dies singulation
¢ Dies placement and wire bond
¢ Ceramic substrates singulation
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EXAMPLE 3: MEMS and the Assembly <2Mi
E SFS2070 for Indoor Air Quality

SOREXSENSORS

Image curtesy ofSorexSensors
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EXAMPLE 4: Optical Switch C2Mi
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Hwinu-wd-t

E Optical switch developmentz base product
E Have a right idea
E Find the right people to execute this idea

EWiIIingness to share and the abillity to let go of some of the control
¢ Know how to put the necessary protection in place, e.g. patent
¢ Support applied research
¢ Allow the possibility to publish ¥ McGill
¢ Keep projects reasonable in sizgwith the clear end AT
E Knowledge of the MEMS world
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¢ Find more than a single foundry 4~ TELEDYNE
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EXAMPLE 4: Optical Switch < 2Mi
E Creation of different components to be integrated on the same AEMW

Moving th Cnudnu Spasd of

platform

Le génie pour l'industrie
UQAM
Université du Québec a Montréal

UNIVERSITE

% McGill

4 UNIVERSITE
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Image curtesy ofAeponyx
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