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Conventional wafer SOI wafer

Transistor

Silicon wafer Silicon

The several hundred
micrometers of excessive

silicon undermines transistor
performance

The Insulating layer separates
the support substrate and only
the amount of silicon needed for
the device is formed above this
layer.

Insulator

Supporting
substrate
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Silicon Oxide
Isolation

Silicon Substrate Buried Silicon
Oxide(BOX)

Top Layer of Silicon
Oxide for Double
RESURF Effect

Thinned Conducting Channel
Confined by BOX Top Layer

Thin Top Layer
of Silicon

Source
Connection

Seed Wafer
The SOI and Insulating
layers are originally formed
on the seed wafer

Anodizing
Double layered silicon
having different
porosities is formed on
the seed wafer

Handle Wafer
This serves as the
substrate for the SOI
wafer

Splitting off the seed wafer using
the water-jet techniqu

Porous Si

Epitaxial Si

SiO2

Handle Si

Nozzle

100nm

Bonding interface

Rotation 
Holder

Rotation 
Holder

Bonded wafer

Water-jet

Wafer surface as etched

Seed Wafer

Porous Si layer

SOI layer

BOX layer

Handle wafer
Completed wafer after H2 annealing

Bonded PairReuse
The split-off seed wafer is
processed for reuser

Bonding
The seed wafer and
handle wafer are
bonded and thermally
treated, reinforcing
bonding

Splitting
A water-jet technique
is used to split off the
seed wafer within the
porous silicon layer of
the bonded wafe

Etching
A proprietary etching
method(100,00 times
selectivity) is used to
remove the remaining
porous silicon

H2 Annealing
The surface is planed
on an atomic level,
without reducing its
thicknes

Epitaxy &
Oxidation
A single-crystal silicon
layer is epitaxially
grown on top of the
anodized layer, then the
surface is treated using
thermal oxidation to
form an insulating layer

Gate
Drain Connection

Field Plate for Shaping 
the Electric Field
in the Conducting 
Channel Beneath

200nm

200nm
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tungsten
sensor-element

silicon nitride buried oxide

SIMOX-substrate

bottom electrode
cavity

top electrode

SIMOX-substrate

bottom electrode
cavity

top electrode

LPCVD-oxide 
reference-element

thermal-oxide 



112 EP&C  2.  2002

echnical Series
Technical SeriesT

500 m
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2000 2005 2008

Silicon
Market

$7.5B

$100M

10

8$1B

$8B

$12B
$16B10 to 15% per year

SOI
Market
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2000 ITRS Roadmap

Technology           1999         2000         2001         2002         2003         2004         2005

1999

Blue lasers 

White blue LEDs 

Very high frequency 

Very high power 

Innovative enabling substrates 

Slim chip

INNOVATION

PERFORMANCE

SOC, processors: Servers

Desktop

LaptopDSP, 

Processors: Mobile 3G

PDA

controllers:

ASIC's 

Memories

Automotive, Multimedia

Desktop 

Laptop 

PDA 

GSM 

Bluetooth 

WLAN 

MP3 

... 

SOI system "On Chip" : high performance

Low voltage : Improved autonomy

High integration : low cost

Mixed analogue and digital functions : total flexibility

Reduced soft error rate : high reliability

1999

S
O
I

Versatile portable system 

Internet multimedia portable Assistant
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