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— applications: pipette for mechanical DNA study

= cryogenic microcooler project overview
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arch Groups

~ Chemica Analysis(CA)
Inorganic Materials Science (IMS)
Materials Science and Technology of Polymers (MTP)
Supra Molecular Chemistry and Technology (SMCT)
Biosensors/ Lab-on-a-Chip (BIOS)
Semiconductor Components (SC)
Computer Architecture, Design & Test for Embedded Systems (CADTES)
Integrated Circuit Design (ICD)
Systems and Materiasfor Information Storage (SMI)*
Lightwave Devices (LDG)*
Transducers Science and Technology (TST)
Appl.Phys.: Biophysical Techniques (BFT)
Computational Materials Science (CMS)
Systems and Materias for Information Storage (SM1)*
Lightwave Devices (LDG)*
Low TemperaturePhysics(LT)
Optical Techniques (OT)
Solid State Physics (VSF)
Complex Photonic Systems (COPS)
Appl. Math.: Applied Analysis and Mathematical Physics (AAMP)
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educed price (batch fabrication, disposable)

Reduced consumption of chemicals (expensive or limited source)
~ Reduced energy consumption

' Reduced production of waste (toxic products)

= Reduced flow (accurate dosing)

= Increased heat exchange

= Fast mass transport

= Integration of sensors

= Parallellisation

= Automation
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Separation of 26, 44, 110, 180 nm
fluorescent polystyrene
particles and a marker
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ip for capillary electrophoresis
d-columnintegrated
conductivity detection

close-up of platinum electrodes
integrated at end of
electrophor esismicrochannel
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Buried microchannels
in silicon

SEE PRESENTATION PART 1

al measurements on DNA

- Capture bead

Capture DNA Stretch DNA

Place bead on pipette Capture bead
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Miniaturized
cryocooler
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@ structures on 4-inch silicon wafer

JF. Burger ea, Proc. MEMS 2001
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old stage fabrication
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1) 8i;N, deposition and etching 6) 8i;M, deposition and etching
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2) KOH etching of channels T) KOH etching of channels
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3) 8N, etching to free 2 mask 8) 8iM, etching
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4) KOH etching of flow restriction
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5) 8i,N, etching 9} Waferbonding and metallization
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silicon

Compressor
design

cross section

\\

‘splitter’ of gas supply tube
and thermocouple

gas supply tube

- - sintered filter

thermocouple/heater
support for thermocouple

inner cylinder (150 ?7m
wall thickness)

*- - activated carbon

gas-gap heat switch

--- suspension of inner cell

--- ZrNi thin-film hydrogen

actuator
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' measurements, gap = 0.3 mm

0.1 ' ' '
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pressure (Pa)

J.F. Burger e.a., Thermodynamic considerations on a
microminiature sorption cooler, Cryocoolers 10, Kluwer
Academic/ Plenum Press, New York, 1999, p. 553
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* low pressure < 0.5 Pa

* ON-OFF pressure ratio > 50*
* switching times < 30 sec

* actuation power < 0.2 W

« lifetime > 10° cycles

*limiting ON-OFF ratio ? 150 (mm) / gap width = 500 for gap of 300 ?m

J.F. Burger e.a., Thermodynamic considerations on a
microminiature sorption cooler, Cryocoolers 10, Kluwer

Academic/ Plenum Press, New Y ork, 1999, p. 553 ‘ 1
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Experimental datafor the???and ??? phase changes of ZrNi-H
W. Luo ea, J. LesssCommon Metals 162, 1990, p.251 y qu‘ 1|
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bulk ZrNi is very sensitive to oxygen)
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TEM pictures of ZrNi-Pd film before (1eft) and after (right)
several thousands of absorption cycles

Gardenierse.a., Proc. AKTUATOR 2000
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g perimental results (3)

Gardenierse.a., Proc. AKTUATOR 2000

Obtained pressure swing: 0.03 Pa- 125 Pa
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Obtained switching times: less than 60 secs.

Gardenierse.a., Proc. AKTUATOR 2000
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