
SEH has the broad est prod uct port fo lio to sup ply

the needs of any MEMS or MOEMS cus tomer. 

We man u fac ture ev ery thing from 100mm to

300mm wa fers and can sup ply CZ or FZ ma te rial,

an nealed or fully ox y gen pre cip i tated wa fers, and

a full range of Epi prod ucts.  Our SOI tech nol ogy

en com passes thick ac tive layer wa fers man u fac -

tured us ing our bond ing and pol ish ing pro cess,

and thin ac tive layer wa fers man u fac tured us ing

the Smart Cut® pro cess.  For cus tom ers re quir ing

thick ac tive lay ers with ex cel lent thick ness uni for -

mity, our Epi pro cess can be used to pro duce a

hy brid Epi-on-Smart Cut® wa fer that of fers the

best char ac ter is tics of both pro cesses.

SEH has the world's larg est ca pac ity for pro duc -

tion of thick bonded SOI wa fers, and we cur rently

sup ply more than 50% of the SOI wa fers used for

semi con duc tor, MEMS, and MOEMS ap pli ca tions.

SEH has a lon g his tory of SOI pro duc tion.  Our

SOI fa cil ity in Nagano was es tab lished in 1988,

and a new fa cil ity was built in 1997 to pro vide ad e -

quate ca pac ity to sup port the de vel op ing mi -

cro-tech nol ogy in dus try through at least 2010.

SEH can pro vide un equaled cus tomer sup port

with a team of ex pe ri enced sil i con ap pli ca tion en -

gi neers lo cated through out the world.

SEH has wa fer-man u fac tur ing fa cil i ties in the

United States, Ja pan, Ma lay sia, Tai wan, and the

United King dom.  To gether, these plants sup ply

28% of global sales, the larg est share of the

world wide mar ket for sil i con wa fers. SEH is owned 

and sup ported by Shin-Etsu Chem i cal, the fifth

larg est chem i cal man u fac turer world wide.
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SEH Silicon Wafers 
for MEMS and MOEMS Applications

SEH leads the silicon industry as a supplier of bulk and SOI
wafers for the MEMS and MOEMS market.  The capability and
capacity that was developed for the worlds largest manufacturers
of inertial and pressure sensors and ink-jet print heads is now
available to emerging MEMS and MOEMS companies.
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PW Wafer Specifications for MEMS Applications

Crystal Specifications

Growth Method Czochralski (Float Zone available for special orders)

Dopant Type P Type (Boron) N Type (Phosphorous) N Type (Antimony)

Resistivity
(ohm.cm)

0.005 – 1 1 – 20 20 – 50 5 – 20 0.013 – 0.02 0.02 – 1

Oxygen (ppma)1 20.8 –  28.8 22.4 – 32.0 24.0 – 32.0 24.0 – 32.0 22.4 – 25.6 25.6 – 37.2

Carbon (ppma)2 n/a £ 0.50 £ 0.50 n/a

1. ASTM ’79
2. ASTM ’75

Specifications by Diameter

Diameter
(mm)

100 125 150 200

Orientation <100>, <111> <100>, <111> <100>,  <111> ,<110> <100>,  <111> ,<110>

Orientation
Tolerance

± 0.2º ± 0.2º ± 0.2º ± 0.2º

Thickness
(µm)

200 – 650 300 – 700 300 – 750 400 – 725

Backside
Condition

Polish 
/ Etch

Poly
SiO2

/CVD
Polish
/ Etch

Poly
SiO2

/CVD
Polish
/ Etch

Poly CVD
Polish 
/ Etch

Poly
SiO2

/CVD

Bow (µm) ± 35 n/a n/a ± 35 n/a n/a ± 30 ± 50 ± 30 ± 10 n/a ± 15

Warp (µm) £ 50 n/a n/a £ 50 n/a n/a £ 30 £ 60 £ 35 £ 35 n/a £ 50

TTV/GBIR
(µm)

£ 4.0 £ 4.0 £ 4.0 £ 6.0

FPD/GFLD
(µm)

£ 0.9 £ 0.9 £ 2.2 n/a

TIR/GFLR
(µm)

£ 1.1 £ 1.1 £ 2.6 £ 4.0

Edge Finish 22°/Ground 22°/Ground 22°/Ground 22°/Polished

• SEH can pro vide both stan dard and cus tom

de signed sil i con wa fers for any cus tomer's

needs. Low De fect Crys tal (T3) or Nearly

Per fect Crys tal (NPC), an nealed wa fers, Epi

wa fers, and high-re sis tiv ity wa fers are all

avail able on re quest.

• SEH also main tains a large in ven tory of

lower priced stock prod ucts for me chan i cal

(ma chine setup or wa fer han dling tests), or

low COP par ti cle mon i tor ap pli ca tions.
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Edge
Treatment

Surface
Coarse
Grinding

Surface
Fine
Grinding

SOI
Polishing

Final
Cleaning

Inspection & Shipping

Bond Wafer Base Wafer

Single 
Side
Polish

Single 
Side
Polish

Oxidation

Edge
Polish

Cleaning

Bonding

Annealing

SOI Process Flow
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SOI Specifications for MEMS Applications

Crystal Specifications

Growth Method Czochralski or Float Zone

Crystal Orientation <100> or <110> ± 1°

Dopant Type P Type (Boron) N Type (Phosphorous) N Type (Antimony)

Resistivity (ohm.cm) 0.005 – 1 1 – 20 20 – 50 5 – 20 0.013 – 0.02 0.02 – 1

Oxygen Concentration
(ppma)1 20.8 – 28.8 22.4 – 32.0 24.0 – 32.0 24.0 – 32.0 22.4 – 25.6 25.6 – 27.2

Carbon Concentration
(ppma)2 n/a £ 0.50 £ 0.50 n/a

Active Layer Thickness

Active Layer Thickness
(µm)

1.5 – 7 7 – 15 15 – 200

Active Layer Thickness
Uniformity (µm)

± 0.5 ± 1.0 ± 10% (± 3.0 max)

1.  ASTM '79
2.  ASTM '75

Specifications by Diameter

Diameter (mm) 100 125 150 200

Handle Layer Thickness (µm) 380 – 425 400 – 625 450 – 675 725

Handle Layer Thickness Uniformity (µm) ± 25

Handle Layer Backside Finish Etched or Polished

Handle Layer Backside Oxide Removed by Etching or allowed to remain

Buried Oxide Layer Thickness

Buried Oxide Thickness (µm) 0.1 – 0.3 0.5 – 4.0

Buried Oxide Thickness Uniformity (µm) ± 15% ± 5%

• SOI crys tal qual ity is equiv a lent to that of a

bulk sil i con wa fer. Low de fect, an nealed, or

high-re sis tiv ity crys tal is avail able.

• This spec i fi ca tion rep re sents our stan dard

prod ucts. SEH has the ca pa bil ity to

man u fac ture wa fers with the tight est

pos si ble tol er ances for cus tom ers who need

ex cep tional layer thick ness uni for mity.

• The lead time for cus tom de signed SOI

wa fers is very com pet i tive. 

• A large in ven tory of fin ished SOI prod ucts is

al ways avail able for cus tom ers who have an

im me di ate need for re search and

de vel op ment ma te rial.



Optional Double Active Layer SOI Wafers

Dou ble Ac tive Layer SOI wa fers are

avail able for those who re quire more

com plex SOI struc tures.

Copyright © 2003 by SEH America, Inc. 5

Base or
Handle Layer

BOX

SOI Layer

Photo-resist

3.0 mm

Base or
Handle Layer

BOX

SOI Layer

Photo-resist

0.8 mm

Industry Standard
Edge Terrace

SEH Improved
0.8mm Edge Terrace

0.8mm Edge Terrace Width 
(Available for 150mm SOI Wafers)

• Increases the chip yield on a wafer by up to 5% for a 5mm × 5mm device.

• Improves the photo-resist step coverage at the edge of the SOI layer because of the
more gentle “roll off” profile.

Advantages of SOI Wafers from SEH

Optional Ion Implanted Buried Layers

An an ti mony bur ied layer can be im planted in the ac tive layer at the bond ing in ter face.

Doses of 1 × 1012 at oms/cm2 to 3 × 1015 at oms/cm2 are pos si ble at en er gies of 60 keV to

120 keV

SOI Layers

Base or Handle Layer



Contact Information
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West Coast:

Rich ard Patterson

M.S. 51-2-860

P.O. Box 8965

Van cou ver, WA  98668-8965

(360) 883-7617 or (360) 904-9402

email: Rich ard_Patterson@sehamerica.com

East Coast:

Mark Lima

715 Route 10 East, Suite 208

Randolph, NJ  07869

(973) 361-7251  or  (973) 801-6030

email: Mark_Lima@sehamerica.com

SEH America, Inc.

Location

4111 N.E. 112th Avenue
Vancouver, Washington  98682-6776

Mailing Address

P.O. Box 8965
Vancouver, Washington 98668-8965

All in for ma tion and data is valid as of the pub li ca tion date 

and is sub ject to change with out no tice.

All rights re served un der the copy right laws.


