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Transistor

Silicon wafer

Silicon

Cross-section |

The several hundred
micrometers of excessive
silicon undermines transistor
performance

Excessive silicon

Conventional wafer m

Silicon

Insulator

Supporting
substrate

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

i Silicon
Impurities create capacitance

Silicon-on-insulator

- =

Partially-depleted Fully-depleted Thin-body
thin SOI wafer ultrathin SOI wafer nano SOI wafer
Lgate = 130~70nm Lgate = 100~50nm Lgate = 70~20nm
Silicon ts:= 200~50nm ts = 50~10nm ts = 10~5nm
Oxide layer reduces capacitance
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Low Power
Consumption

Mobile Communication
PDA-NOTE PC SMART Card

Environment Hardened
(High-Voltage, High-Temperature,

MEMS Optical Switch :;?g;)ca?:@s

Sensorete Automotive ICs(ITS)
Use of Glass High-Voltage ICs
Substrate

(Specific Feature of Bonded SOI)
Display etc.

Unique Construction
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Mixed Signal RF Devices
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g 10 h BICMOS
g CMOS Bipolar
2 MPU, SRAM, DRAM,
E Low Power Devices
= RF Devices
; 0.1
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0.01 0.1 1.0 10 100
SOl Layer Thikmess(n)
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e Handle Wafer
the seed wafer oy
.

E| nax &
A smg\e crystal silicon —‘%-
—#‘r

layer is epitaxially
grown on top of the

This serves as the

substrate for the SOI
wafer

anodized layer, then the
surface is treated using
thermal oxidation to

form an insulating layer

Bonding

The seed wafer and
handle wafer are
bonded and thermally

treated, reinforcing
bonding

T AR T TAE VIFo R sl 8EE
= e, 1gm ©]%d thick-SOI, 1gm
~0.1#m 99e mid-SOI, 0.1#m~10nm 94
thin-SOI, 22]1 10nm ©]3h= nano-SOIZ 42
2}, ol thick-SOIE A 22} MEMSEL
AF$¥) 31, mid-SOI% thin-SOLE 717 PDSOL 47}

Reu
The spht t-off seed wafer is
processed for reuser

Splitting

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

Roid e S} FDSOI 2748 7o she A%d] ALgsn,

selectiviy)is used to
remove the remaining
porous siicon
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Porous Si layer Waer surface as etched

5O layer H2 Annealing
The surface is planed
on an atomic level,

BOX layer without reducing its
thicknes

- ‘Completed wafer after H, annealing
Handle wafer
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Field Plate for Shaping

Silicon Oxide Source Gate 'the Electric Fie]d
Isolation Connection in the Conducting Drain Connection

i Channel Beneath

Silicon Substrate  Buried Silicon  Thin Top Layer Top Layer of Silicon ~ Thinned Conducting Channel
Oxide(BOX) of Silicon Oxide for Double Confined by BOX Top Layer
RESURF Effect
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Sensing material

Membrane

~— FET heater
Anisotropic etch
membrane area

Supporting structure

heater area
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LPCVD-oxide
sensor-element

reference-element

tungsten

g I thermal OXIde
top electrode top electrode
2 : cavity
bottom electrode 0 om electrode
SIMOX-substrate SIMOX-substrate
silicon nitride buried oxide
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1 Start with SOl Wafer 2 Fabricate CMOS Integrated Circuits

N————— N\

3 Liftoff Circuits from Silicon Substrate... 4 Transfer Substrate to Glass

=

N—————~

5 Add 2nd Glass & Break into
Individual Displays

6 Fill with LC, Bond, Package & Test
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10 to 15% per year $lGB
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Silicon — |
$7.58
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o ¢ o /
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SOl wafer demand, 1998~2005
200 2005
175 |
3 Thick film Very thin/ Thick film
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g 1 ) Very thin/
= 100 | IIvll thin film
(2]
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2000 ITRS Roadmap Desktop
Technology 1999 2000 2001 2002 2003 2004 2005 Laptop
PDA
1999 0.18¢m e 0.13¢m P 0.1#m GSM
1999 0.18¢m 0.13¢m 0.09#m Blictoot]
WLAN
MP3 Versatile portable system
IBM Tl IBM/SONY
POWER 4 : 0.18 3P G il /001 Internet multimedia portable Assistant
:0.18¢m ©0.13#m ell © 0.1#m
SAMSUNG MOTOLORA SOl system "On Chip" : high performance
Alpha : 0.184m e ¢ 0.15pnr-> G5(2GHz+) : 0.13¢m Low voltage : Improved autonomy
Migration to SOI On SOI High integration : low cost
Mixed analogue and digital functions : total flexibility
Reduced soft error rate : high reliability

INNOVATION - Blue lasers

SOC, uprocessors; Servers
Desktop
Laptop

- White blue LEDs

- Very high frequency

- Very high power

- Innovative enabling substrates

- Slim chip
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o] A 9 dA el digk i+, 28 JF & SOI fllo]# el A A& 59 T e M &3
o] &9 g3} 5o FAFEC] sidE ook gtk dAl & 2 159 A vepidiEd, 1 S50t o,
WA EE ) e AREA, 2 AR Fo] F 7 e 22 AgE o2 RE $A, 7k ¥
P frEiv A 713, SiC Fel 349 A 7] ol o]27|7H4] FjE e wet 3435 24 thin-SOI
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