Microsystem & transistor
fabrication on a silicon
substrate
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masques MEMS

Organisation MEMS actuelle en 16h

Etapes sous-traéies au CIME pour péparation de plaques:
(1) nettoyage
(1bis) esoxydation FAR des plaques SOI
(2) oxydation thermique humide
(3) photolithographie
(4) ouverture des zones actives

Etapes sous-traéies au LAAS:
(5) Nettoyage
(6) oxydation thermiqueéche
(7) dépbt Si poly

S1: photolithographie Si poly - RIE

S2: implantation

Gravure oxyde en face arrere du wafer SOl avec protection de la face
avant du wafer par de la ©sine

Retrait r ésine + nettoyage

Recuit d'implantation

Etape sous-traites: désoxydation et mise sous vide pougmbt alu

S3: dépobt alu — photolithograhie et gravure alu

S4: photolithographie résine épaisse FAR - DRIE

Fourniture par groupe de 4 étudiants:
*une plaque 4 pouces polies double face
*une plaque SOI
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Polis hed device silicon
wafer as supplied from
commercial souce
TTV < Susn typical

Flatness in the device wafer is

less important singe all SOl

thickness control is referernce

offthe Handle wafer
(backs ide reference|.
Mo reed to grind device
wafers

Device wafer may be
implarted —
depending onspec

Device wafer may
be oxidised —
depending onspec

SOl wafers

Device Handle
W afer Wafer
Raw silkon wafer as
supplied from
commercial soure
TTW < Sumiypical
Grind wafer flat, then polish

surface to remove alidamage
present. Precision grinders and
CHP equipiment used.
Typical TTV < 0.5um

I

Water is cleaned then measured
for low partiche aourt, thickness
arnd flatress. Data is stored on
PES by indhvidual wafer scribe
nusmber
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* For double side polished
products, the flow may vary
slight by deperding on
requirements, 1o ersure that
both polished sides of the wafer
rernain in best mondition

Hardlewafercan thenbe
oxidised — usirg eithera dry or
wet thenmal oxide. Following
oxidationy all wafers are
checked for zemo added particles
reachy for bond

Wafers are joined using state
of the art bording e quipment
inclass 1 clieanmom, then
annealed at high termperature
to form stable wafer bornd

Wafer pair is then Ground and
polished to requied SOl device
layer thickness ard tolerance
using the same equipment as
used in Handie manuBcture.

SO layer thickness tolerance +/-
0.5um measwred wsing FTIR

Wafers are deared, Final Inspected
and boxed ready for shipment.
Data onwafer lot is extracted from
MES and accompanies wafers.

AlSOl thickness measuemerts 9
from 9pts to agreed spec
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wafer SOI

wafer Si
HF 5%
H,0,/H,SO,
HF 5%
Thick oxide

growth (300 nm)

Photolithography s s
via opening

windows mask

and wet etching




wafer SOI

MEMS pressure sensor

MOStransistor @

Thin oxide
growth (450 A,
dry oxidation
at 1050 C)

Poly-silicon
CVD (250 nm)

Poly silicon
photo
lithography
(mask Poly) +
RIE on both
sides

wafer Si

MEMS pressure sensor MOStransistor
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wafer SOI

MEMS pressure sensor MOStransistor
____ _—
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MEMS pressure sensor MOS transistor

wafer Si

MEMS pressure sensor

lon implantatioNems s

3.1CF15 at/cm?
@ 70keV

MOStransistor

for SOl wafer :
Resist Spin
coating + back-
side Oxide
Etching

+ stripping

Annealing

(950° C, 20 min,
nitrogen
atmosphere)

Thin oxide
etching

MEMS pressure sensor

MOStransistor



wafer SOI

MEMS pressure sensor

MOStransistor

MEMS pressure sensor

MOStransistor

wafer Si

MEMS pressure sensor MOStransistor

Aluminum

Aluminum
photolithography

+ wet etch

photolithograph
DRIE on SOI
photoresist

stripping o




