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lceMOS

Cooler than Cool

SOl Solutions

SOIfgRT Z=AT LUk

Applicationsrf : %Eﬂzllg
eAdvanced pressure sensorscifHIE 15 Rae o E%ﬁ%l
esAccelerometers R&N 23 i
*GyroscopesfeigiX *
eMicrofluidics/flow sensors#izik/ iz L ks mERSOI (4
eRF MEMSE AL R ST 2 RETEF IC
MOEMs/Optical MEMs3 il e 4t SOISEZL
«OptoelectronicsytEF% = J:T A E S

eSmart PowereiR
eAdvanced Analog IcsE RIS BER
eMicrophonesZ=/X
uxury watches=1kEF%k ENAK, FHOER
kets: ﬁhﬁG@%?%%
arkets: A R AR i S = AU E

TLﬁE& HKMNHWITZ,
E{/\Tﬁﬁ /)lLE’JFZouI%,
21 DA [RIERY B 2R i 8], (&

OgYRk IR BAREIS OIS VRN,

Oxide
Handle



SOI Specification£[ 1%

Parameter Specification Range

Wafer Diameter 100, 125,150 200 mm

Handle Layer Specificationsmm

Handle Thickness 200-1100 pm 450-1100 pm

Handle Thickness 5 pum

Tolerance

Stack Thickness 280-1150 pum

Dopant Type NorP

Doping N type: Phos, Red Phos, Sb & As
P type: Boron

Resistivity <0.001-=10000 q-cm

Growth Method CZ, MCZor FZ

Crystal Orientation <100>, <111> or <110>

Backside Finish Lapped/Etched or Polished

Buried Oxide Specifications

Thermally Oxidised 0.2 - 4.0 um grown on Handle, Device or

Buried Oxide Thickness both wafers

Device Layer Specifications

Device Layer Thickness >1.5 pm >5 um
Tolerance + 0.5 um +0.8 um
| Dopant Type NorP
Doping N type: Phos, Red Phos, Sb & As '
P type: Boron
Resistivity <0.001 -=>10000 Q-cm
Growth Method CZ, MCZ or FZ N
Crystal Orientation <100>, <111> or <110> |
Buried Layer Implant N type or P type

B kR IceMOS MITRmENR; A, BIhIEE FESEFPA1F, ERRITRHENFERA R,
WNSREABIC EHARAS, BERENNHERPR : sales@icemostech.com
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Cooler than Cool
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Dopant profile across bonded junction

Device

Handle Silicon- Silicon Bonding




Wafer Pricing (4" wafer)

‘C@MOS http://cn.icemostech.com

Cooler than Cool

Processed Wafer Pricing PT IGBT Market

$250.00

$200.00 —— EPI IGBT

—— Si-Si IGBT cost
$150.00 : \.  ~— Si-Si IGBT ASP

$100.00 T T T y
50 60 70 80 90 100

Intrinsic Thickness (um)

.

P ER IceMOS BTN A, HITBIEE FRSRFPA1E, HRRITRENER AR,
WNRIERIHE EH AN, BERIITEERBRA: sales@icemostech.com
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Cooler than Cool
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Oxidized Device

http://cn.icemostech.com
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IceMos Technology@DSOINF SN, Faml
N FAATFEHICHIMEMS N R, FHiIIESOIEMAEH
BESNRLW, FAIHNEIRMHEEE WIS, aTLIES
S FERENSHAS, DBEHITERDSOIRE
So

IceMOS Technology @DSOIRyMFTHt N, Fi18Y
DSOLET&EMMICFTIMEMSHIAN A, FE20ZFERSOI
&5, Tl Tt T B ASRBIAIESEHE, 'mhin el
FEERIT B —, eIHaiRIERI R 3k 1552 3£/
DSOIf#ERAZR,

BN REITTE, [ceMOSHER 872 MR & (TR 4/ Mt
) HEEE, FIZRFENMEMSTZTiIZNER
JtF, BRIE, EVMEMMEMSIUZEIA Y, IceMOSH
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DSOI Specification#g

Parameter Specification Range

Wafer Diameter 100, 125,150 200 mm

Handle Layer Speciﬁcation:;nm

Handle Thickness 200-1100 pm 450-1100 pm

Handle Thickness 5 um

Tolerance

Stack Thickness 280-1150 pm

Dopant Type N or P

Doping N type: Phos, Red Phos, Sb & As
P type: Boron

Resistivity <0.001-=10000 Q-cm

Growth Method CZ, MCZ or FZ

Crystal Orientation <100>, <111> or <110>

Backside Finish Lapped/Etched or Polished

Buried Oxide Specifications

Thermally Oxidised 0.2 - 4.0 um grown on Handle, Device or

Buried Oxide Thickness both wafers

Device Layer Specifications (1st and 2"nd Layer)

Device Layer Thickness >1.5 um >5 um
Tolerance + 0.5umand £ =*0.8 umand = 1.6 um
1 1T um
Dopant Type NorP .
Doping N type: Phos, Red Phos, Sb & As
P type: Boron
Resistivity <0.001 - =10000 9-cm
Growth Method CZ, MCZ or FZ '
Crystal Orientation <100>, <111> or <110>
Buried Layer Implant N type or P type

0

H / BUER TceMOS BIfmENE: T, BIHIEE RS EF A1, RRISHENRASR,

WNRIERIHEEHAMNAS, BERIKITEERBRA: sales@icemostech.com
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Cooler than Cool

http://cn.icemostech.com
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IceMOS DSP & ESREN LA e LE AT |
TceMOSHIE WA LR, = 5 F T A4 Al 34 5
* RS REE, ‘

IceMOS FIF20ZFr &Y AT imRMIT R —
MEYEHIDS P (REHYE) R T 5

M2 MFEREAREZFHR I HHHEL L,
FILIFEBNE T & R R IEFRKHIDSPRER G 2,

IceMOS DSP&EI= M TXEmI X SAIRHI (A F1
£ Tl JF B ANRF 2 10 R AEHIRE
EEt, Bl B2 FFIFARENSEIN A o

FN R RN maE, EE TSR NI A
LUK REBIE 2 BY B IceMOS Technology
=ITIEEADSPE{EE.

Wafer can be oxidised if required




DSP Specificationi$%

Parameter

Wafer Diameter

Wafer Thickness

Wafer Thickness Tolerance

Total Thickness Variation
(TTV)

Bow

Warp
Roughness
Dopant Type
Doping

Resistivity
Growth Method
Crystal Orientation

Thermally Oxidised Field
Oxide Thickness

0

LU ER IceMOS BITRAENE A, HITIERE FRSEFA1E, HERITHFENRRRA R,
WNRIERIHE EHAMNAS, BERIITEERBRA: sales@icemostech.com

Specification Range

100, 125, 150mm 200mm
300-1150 um 450-1150 pm
+2 um +5 um

<1 um <2 pm

<40 um

<40 um

<2A

N or P

N type: Phos, Red Phos, Sb & As
P type: Boron

<0.001->=10000 Q-cm
CZ, MCZ or FZ

<100>, <111> or <110>
0.2-4.0 pm




lceMOS

Cooler than Cool

CSOI Solutions

Applicationsif 238

B
IceMOSH EFICSOIRAZRFATFIL 9
At -

m ZE %
eAdvanced pressure sensorsE7#] SEL NP,
IGRET S IR
elnertial MEMSIRHEMEMS SRR
eMicrofluidicsHiiik 3T == mmBEA A
eResonatorsiEiikes

eMicrophonesZ#HE /X
SR FAEFM
End Markets: BB I EeKEY

eTelecommunicationse{s
MedicalEsr U2 -
tomotivel5%E Z I/ EMR
nsumeriEEE '
ityZFh
fRARAE
=K/ iR IR

IceMOS embedded Cavity Feature

CAVITY SOI WAFERS |

Device

Cavity Handle

Cavity with Oxide Cavity CSOI

! wafer

C-SAM and AVI inspection available



CSOI Specification ##&

Parameter Specification Range

Wafer Diameter 100, 125, 150 mm

Handle Layer Specifications

Handle Thickness 200-1100 um

Handle Thickness =5 pm

Tolerance

Stack Thickness 280-1150 um

Dopant Type NorP

Doping N type: Phos, Red Phos, Sb & As
P type: Boron

Resistivity <0.001-=10000 9-cm

Growth Method CZ,MCZ or FZ

Crystal Orientation <100>, <111> or <110>

Backside Finish Lapped/Etched or Polished

Buried Oxide Specifications

Thermally Oxidised Buried 0.2 - 4.0 um grown on Handle, Device or
Oxide Thickness both wafers

Device Layer Specifications

Device Layer Thickness >1.5 um

Tolerance + 0.5 um
Dopant Type NorP
Doping N type: Phos, Red Phos, Sb & As
P type: Boron
Resistivity <0.001-=10000 9-cm
Growth Method CZ,MCZ or FZ
Crystal Orientation <100>, <111> or <110>
Buried Layer Implant N type or P type
| Membrane Thickness/SOI >2 um
Thickness
Membrane Tolerance +/-0.5 um '
Cavity Span: Membrane <50:1 um (dependent on design)
Thickness
Minimum Bonding Size 20 pm
Features
Alignment Accuracy of +/-3 um g
Cavity to Alignment Marks
Cavity Depth 1-30 um @ +/-10%
31-300 um @ +/-20%
Cavity Location Handle, Device or Buried Oxide

WNRIEREIHEHAMNAS, BERIKITEERPRA: sales@icemostech.com

H ) / BLEE TceMOS BIFRENIE T, Bl TthiEs FE 527 A1, HERIHSENIERAE,
1
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Cooler than Cool

Thin-SOI Solutions

Applications

FHINFAIHES Thin-SOI BRAE
ST LT s

oRF FiltersgtiiEiKkes
eOptoelectronicsyteE ol
eImage Sensing RIEIERX
eWireless Connectivity L& iEE
eFlexible-Hybrid Electronics&

prr=)=zheatr s A

oeRF MEMSHT SR EE 2R 5t Rz,
B /R

End Markets: i, {F

eTelecommunications&fz y SOI &

eMedicallEsr

eConsumerigiza

ePowersjR

1. Implantation

+
0.244pm

2. Bonding

e el s e vl

SEI 50kV  X20000 WD 7.4mm 1pm

Wafer A 3. Cleaving

SEM image of IceMOS 245nm
Thin-SOI Wafer

WaferB

4. Heat
Wafer B Treatment




Thin-SOI Specification 4%

Parameter
Wafer Diameter

Specification Range
150 - 200 mm

Handle Layer Specifications

Dopant Type NorP

Doping N type: Phos, Sb & As
P type: Boron
Resistivity <0.001 -=10000 Q-cm

Growth Method
Buried Oxide Specifications

Thermally Oxidised Buried 0.1um - 2um grown on Device or both
Oxide Thickness wafers

+ 5%

CZ, MCZ or FZ

Buried Oxide Uniformity
Device Layer Specifications
Device Layer Thickness
Device Layer Uniformity
Dopant Type

0.Tum - Tum
+ 20nm
NorP

Doping N type: Phos, Sb & As
P type: Boron
Resistivity <0.001 -=10000 Q-cm

Growth Method

CZ, MCZ or FZ
. Crystal Orientation

<100>, <111> or <110>

D

LU ER IceMOS BITRAENE A, HIMIERE FRSEFA1E, HERITHFENRFERA R,
INRERITICEH MG, BERIEITEEHBRA: sales@icemostech.com
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Cooler than Cool

Trench SOI

Applicationsii OIF;
AhEiE

IR FESOLE AT LA T antsk:

eRF Filters& e R2s =2RR, .
eOptoelectronicsytEBEF= =2EAE
eImage SensingfAZIERL 1E¥F01%
Wireless Connectivity & = 1100-150
oFlexible-Hybrid Electronics4 Imo,
BREFFE

eRF MEMSESI#EB 2R 2T S, LT
End Markets: '

Telecommunicationse{s
dicalEsr
mergE
=z

.
el

HV bipolar transistor
fabricated in
Junction isolated IC

@ S0 ICEMOS DI #4153
' EE‘JX]Ltt'rH/R RBEMAATET

Same HV bipolar
transistor fabricated
in ICEMOS DI
technology

Trench Isolated
SOl Wafer

Trench Etched
SOl Wafe

SOl Wafer



Trench SOI SpecificationF &

Parameter Specification Range

Wafer Diameter 100, 125, 150 mm

Handle Layer Specifications

Handle Thickness 350-800 um

Handle Thickness =5 pm

Tolerance

Stack Thickness 350-1150 um

Dopant Type NorP

Doping N type: Phos, Red Phos, Sb & As
P type: Boron

Resistivity <0.001 - =10000 9-cm

Growth Method CZ, MCZ or FZ

Crystal Orientation <100>, <111> or <110>

Backside Finish Lapped/Etched or Polished

Buried Oxide Specifications
Thermally Oxidised Buried 0.2 - 4.0 um grown on Handle, Device or
Oxide Thickness both wafers

Device Layer Specifications
Device Layer Thickness 1.5 -100 um

Tolerance + 0.5 um
Dopant Type NorP
Doping N type: Phos, Red Phos, Sb & As
P type: Boron
Resistivity <0.001 - =10000 9-cm
Growth Method CZ,MCZ or FZ
Crystal Orientation <100>, <111> or <110>
| Buried Layer Implant N type or P type
Trench Mask Tone Positive Resist .
Trench Mask Type E-beam master for projection aligner
Trench Line Width > 2um
Trench Aspect Ratio 15:1
Trench Sidewall Doping Phosphorus ()
Type
Trench Refill - Oxide 0.1-1.0 um

(each sidewall)
Trench Refill - Polysilicon To Fill (Doped or undoped Polysilicon)

Planarisation CMP
Final Field Oxide Thermal oxide + TEOS up to Tum

£

LI ER IceMOS BItmENS A, HABIFR RS EF AF, HRRIHMSENBRTR,

WNRIEREIHE EH AN, BERIKITEERBRA: sales@icemostech.com
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Cooler than Cool

TSV Solutions

IceMOSE I INTSVERRAZERTLL :
T Fo

Applicationsi/fH

=pe
T
oMEMS/MSTH fRRAZ y ;}\%
eMicrofluidics/flow sensors&%] e
e ASEIETN
«RF MEMSE 4 04 -
«OptoelectronicsyteEF5 /IKH'JZ'EH\H
eSmart PowersaseEE | ;’ﬁﬂ'ﬂliufF
«Advanced Analog IcsE#RELt IC SEERE

End Markets: H{EREL 2% 5H

SRS, FES
: ications&( .
QR cationsiE £1200ECoyREL

otivel[E :
- e 5 e B ERN s E
onfXE{= PR ERES, TSVAIAEI]
T IR i

TSV Wafer TSV Wafer with
with Polysilicon
Liner Oxide Interconne

- o =
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Cooler than Cool

Sub M\ charcteristics of \ia Pair

y= 005+ TEDB
HI =0 2000

KA RiE B CRA B E R RN ERERRY
BfL, THRMANEIEN /T 8 BMEEIEHE
BYERIZKIE , thEE Bt e FRIBRYRF IS,

B ER IceMOS BTN A, HITBIEE FRSRFPA1E, HRRITRENRRR AR,
WNRIERIHEEHAMNAS, BERIKITEERBRA: sales@icemostech.com




Foundry Services

Key Features: IceMOS TechnologyrI L fEEBER&E _ENAT

SREEESVEBBEITTTEZ, NEFIREr ZHIMIN
eHigh Qualityafm= RAIBRR S5, IRFS iR A mANE D HERSAM (B
eLOW COStRUAE A TE) Bg, CAD &N HENZIT) hEE

eLow defect densityiRfaZE/K EEN T ZREMDRIEM®Z,
«Multiple layers% =

eProcess sequences specific to IceMos Technology HAEEEHCHSREL
customer requirements can be HITEREEITLZNRFIRM 2K NAIER
offered AIRIEEFEKIRHFSENT 5,
ZF5 Icemos AREEHBSOIFICSOI S EiRtm o ks
SAM(13EE EME) Big, el LUAE RS E
BENRS. SAMGERM TS T EEIERA
A% 5%, SHEABIIERIAEN IR 7575 (B0
MR E, A9 EMEFIXE4E S e )EEE
= EMESZRMERM, FITHh A EARE
PR REY R AERR 10 M S S VB RS R. AR o

SUBSTRATES
FOR MEMS

Icemos SAM#NIRER R MKB AT ENEERTA10um, B ER
IcemosAELIEER100mmZE200mmME H iR E o iR NGE R =
220 um, ALUESHHERAERENS X, 2
IceMOS Technology# | HBITREZ WHNREHF XL Z#ZFCAD (54

D A—EfFEiRsEEmit s B, :
IceMOS &t T ZHERSHnEREMEMEEFT AL I, Ice

AQHIEHIERZITINAR, @I i 2SI (SPC) AR IEHIf
_z’ég\ﬁég NITIRE TERRNERAR, A XLESE




DRIE $ZIfRS
FEZHERE IceMOS BIZILNEAR . EEEIZII 20 ZFE/MEZL, IceMOS Technology BIEL
REFRIVFAER~TA 2um B DRIE #ia%3Em, £ SOI EMZIEERA 300um, /afE4\EEEL
A 20:1, £ SOI MfE&F LI KEmRER, BEREIREIA 65%, TAREM SOI _EidmzlI)NES
LERlEk 12:1, ZImREEE 500um, MNREFE, BITMNEREATNEEARABTRIER, L8
NEENITE T 12T ENERE. UTEHENMEHSIN— R TE, BRAKINNIE |
HBA, HEHZERE . MEEAE., KELL AZEMZERUAEE ST EETHIET, |

Neighbouring High and Low aspect ratio trenches in Conformal Oxide & Poly refill in trenches etche

SOl without undercut.

Thin Film Depositions & Diffusion
BENITZEHI—2ESERE/H LPCVD TEOS =tk LPCVD Zaah
IceMOS gEW NARLE AL EFNIETT MXLIIFIE ST ISR A S LSt =L Z
LA Z 4 LPCVD % &iEERA iRt s8R,
Max

Min - Toleranc
Thickness Ihlcknes e (+/-) Notes

Process Diameter

100mm, 125mm,

Dry
4 . 150mm & 24nm 200nm 15%
Oxidation 200mm

100mm, 125mm,

|
Wet

. . 150mm & 100nm 6000nm 5%
Oxidation 200mm

Undoped
LPCVD Lofs’%"r:;r:%mm 200nm  4500nm 10% Per deposition
Polysilicon
Heavily
doped
LPCVD Lofs”(‘)"r:;r:%mm 200nm  4500nm 10% Per deposition
Polysilicon
(n++)

100mm, 125mm Densification at
LPCVD TEOS & 150mm 200nm 1000nm 5% 1050C optional

WNSREABIC EHARAS, BERENNHERPR : sales@icemostech.com

‘ H / / LIEE IceMOS BIREMAR ; T, Bl HhIEE REE5 R A, HRS HEEMRRAAR,
111 {
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lceMOS

Cooler than Cool

IceMOS Technology AT AEMMN L. ElEEER
& MOSFET. MEMS f2 A4, St TIEEMNR. SOI
N SEERN— RN,

IceMOS B +ZFNT WHIR, T5CLLAHIEEE
MR ALE, BREAES MEVNEER~mRM )
HHE RIS IR SS o

IceMOS BT RZH AR OIFHmF & R IHE WARSS,
FHRM—RIIFIASFHF HANNBEIA A IR E S EHIHY
FRARTIEAIREFHIARSS, RAF ST R QT 5.
IceMOS REZRSEFAF, FAIR—FT =ML W m.
IERRA90L, IceMOS M mARIMAT S L.

SOI & SiSi FEfF

IceMOS #E& 100mm, 125mm, 150mm #1
200mm =-fE#0 SOl & EEF,

BRI ENN 4B EERIINEFEFTE,
2R = BRIEFRE &R,

FEfFFmBRZ A NIRENT 258 2 = 4 B, iInRE
FRA—DMTXERR, HIFHRATEREHNEKR,

INFFRNEAT I, BEBI BIESK

Name: Fumika Hidaka
Phone: +81-90-8614-7889

Email: fumikakuramae@icemostech.com

lceMOS America Sales
Name: Hugh Griffin
Phone: +44 28 90 574700

Email: hughgriffin@icemostech.com



