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« Co st to MEMS?

Vyuzitie mikrosystémovej techniky pri « Ako ich vyrobit?
vyrobe MEMS a mikrosenzorov
* Ako ich merat?

* MEMS tlakovy senzor

MEMS Vyuzitie

» Mikro-Elektro-Mechanické-Systémy « “normalne” podmienky

L « atramentové tlaciarne — nanasanie atramentu

« akcelerometre — moderné auta (airbag), hracie zariadenia
(ovladace), digitalne kamery, mobily, zobrazovace

« gyroskopy

« tlakové senzory — nosniky, mostiky

« optické spinace

« medicina — biosenzory, chemosenzory (Lab-On-Chip)
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« letectvo
* ndamornictvo
« kozmonautika
« energetika
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Nanasanie rezistu Fotolitografia
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Bosch process
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Tlakové MEMS senzory
na EIU SAV
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Princip Cinnosti Princip Cinnosti
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Procesna technolégia
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Praskanie membran

4.5.2016

Praskanie membran
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MALHAIRE, C. Comparison of two experimental methods for
the mechanical characterization of thin or thick films from the
study of micromachined circular diaphragms.
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Dalsie priklady C-HEMT senzor
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Gate

Source Drain
2DEG,
Pez
aeaN ] |
[ean~ oy GaN oddelovacia vrstva (2 um)

AN AIN nukleagna vrstva (40 nm)
Substrat 330 um

Substrat

NIO or I£0, ring gate contact layer

Drin Drin
Top contact// Sottce \ Top contact

* Spontanna a piezoelektricka polarizacia v napnutych vrstvach AlGaN a GaN

© Elektrony zachytené vo forme 2DEG na rozhrani AIGaN/GaN

® Zmena polarizacie v dosledku posobenia externych sil

* Vyuzitie pre konstrukciu tlakovych senzorov

C-HEMT

Drain  Gate Source Gate  Drain
_— . o e

Si Leptanie Si

Circular membranes defined by a deep Circular membrane defined by a deep
back-side etching of Si substrate back-side etching of Si substrate

AlGaN/GaN membrane Backside view focused on ring

thickness membrane with small gate area
r G
Circular ring membrane defined by a deep Asequential circular ring membrane defined " — — -
back-side etching of Si substrate by a deep back-side etching of Si substrate Details of patterned sequentially ring membrane Backside view focused on ring

membrane with large gate area
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Drain Gate Source Gate Drain
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Navrh senzora
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Priklady

Mikroziari¢ pre vodivostny typ plynového senzora

* Tepelna izolacia dosiahnutd pomocou AlGaN/GaN membranovej Struktary
(vyuzitie niz8ej tepelnej vodivosti okolia)
« navrhnuta topoldgia s AlIGaN/GaN HEMT ako Ziari¢om a Schottkyho diédou
vo funkcii teplotného senzora
91

Priklady

Chemicky senzor s vyuzitim povrchovych akustickych vin
Absorbéna vrstva

Vstupné IDTs i B
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GaAs(GaN) 2 um

S| GaAs (Sapphire)

Fotky z rastrovacieho mikroskopu SonsorGaN_1_3

A
"
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Puzdrenie

Vystupné IDTs

Prenosova charakteristika

a1 am)

Electrical contact point
Insulator tightening eleme

Device under test

Piezoelectric actuator
or pressure piston
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Priklady

Mikroziari¢ a senzor

Pohlad zhora

Pohlad zo
zadnej strany

Priklady
MEMS senzory RF vykonu

Po prvy krat predstaveny MEMS senzor vysokofrekvenéného vykonu na baze
GaAs nosnikov, vyuzivajuci princip elektro-tepelnej konverzie (meranie vykonu

TV a radio vysielacov)

Schottky diode
/ ;. Heaters-MESFETs

>

MEMS senzor RF vykonu na baze GaAs nosnikov  Leptanie GaAs substratu s hribkou ~ 300 um
s hriibkou 8 pm (pohfad z aktivnej strany) z0 zadnej strany
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