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Single Crystals Wafer & Substrate

Wafer & Substrate A — C

Wafer & Substrate C — G

Wafer & Substrate G — L

Wafer & Substrate L — P

Wafer & Substrate P — T

Wafer & Substrate U —Z
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CaCo; ( Calcite) GaP LaF3 Nickel ( single xtl) TeO, Zero Diffra;::;n Plate for
Cu Graphite LiAlO2 NdGaO3 Ti (polycrystal) Zr
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Single Crystals Wafer & Substrate A — C

1. Ag ( Silver) Single crystal & Substrate

No. Item Description
Ag(Silver) Single Crystal Substrate
Ag(Silver) Single Crystal Purity: 99.999%
1 Substrate: <100>, Size: 10x10x0.3-0.45 mm
’ 10x10x0.35-0.4 mm, 1 Surface finish: One side optical polished
side polished Surface finish (RMS or Ra): One side polished < 30A
Orientation <100>
Ag(Silver) Single Crystal Substrate
Ag(Silver) Single Crystal Purity: 99.999%
Substrate: <110>, Size: 10x10x0.5 mm
10x10x0.5 mm, 1 side Surface finish: One side optical polished
polished Surface finish (RMS or Ra): One side polished < 30A
Orientation <110>
Ag(Silver) Single Crystal Substrate
Ag(Silver) Single Crystal Purity: 99.999%
3 Substrate: <111>, Size: 10x10x0.35 -0.4mm
’ 10x10x0.35-0.4 mm, 1 Surface finish: One side optical polished
side polished Surface finish (RMS or Ra): One side polished < 30A
Orientation <111>
Hafnium( Hf ) substrate ( Hafrnum( Hf ) substrate ( Polycrystalline)
Polycrystalline) Purity: 99.5%
4. yery o Size: 10x10x0.5 mm
10x10x0.5 mm, 1 side L . . .
olished Surface finish: One side optical polished
P Surface finish (RMS or Ra): N/A
Vanadium(V ) substrate Van.adlum( V) substrate ( Polycrystalline)
( Polycrystalline) Purity: 99.5%
5. gy ' Size: 10x10x0.5 mm
10x10x0.5 mm, 1 side . . . .
olished Surface finish: One side optical polished
P Surface finish (RMS or Ra): N/A
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2. Al - Aluminium Single Crystal

No. Item Description
Single crystal aluminum metallic substrate:
Aluminum Single Crystal Purity: > 99.99%
1. Substrate: <100>, 2" Dia. | Size: 2" Dia x1.0 mm
x1.0 mm, 1 side polished | Surface finish: One side optical polished < 100A
Application: substrates for metal, alloy film and biological materials
Orientation <100> +/-2 deg.
Single crystal aluminum metallic substrate:
Aluminum Single Crystal Purity: > 99.99%
Substrate: <100>, 8 mm . .
2. Dia. x3.0 mm. 1 side Size: 8mm Dia x3.0 mm
T ! Surface finish: One side optical polished < 100A
polished L ) . . .
Application: substrates for metal, alloy film and biological materials
Orientation <100> +/-2 deg.
Single crystal aluminum metallic substrate:
Aluminum Single Crystal Purity: > 99.99%
Substrate: <100>, .
3. . Size: 10x10x0.5 mm
10x10x0.5 mm, 1 side i . , .
olished Surface finish: One side optical polished < 100A
P Application: substrates for metal, alloy film and biological materials
Orientation <100> +/-2 deg.
Single crystal aluminum metallic substrate:
Aluminum Single Crystal Purity: > 99.99%
Substrate: <100>, .
4. . Size: 10x10x1.0 mm
10x10x1.0 mm, 1 side _ . . .
olished Surface finish: One side optical polished < 100A
P Application: substrates for metal, alloy film and biological materials
Orientation <100> +/-2 deg.
Single crystal aluminum metallic substrate:
Aluminum Single Crystal Purity: > 99.99%
Substrate: <100>, .
5. . Size: 20x20x1.0 mm
20%x20x1.0 mm, 1 side . . . .
. Surface finish: One side optical polished < 100A
polished . ) . . .
Application: substrates for metal, alloy film and biological materials
Orientation <100> +/-2deg.
Single crystal aluminum metallic substrate:
Aluminum Single Crystal
6 Substrate : <111>, Purity: > 99.99%
’ 10x10x1.0 mm, 1 side Size: 10x10x1.0 mm
polished Surface finish: One side optical polished < 100A
Application: substrates for metal, alloy film and biological materials
Orientation: <111> +/-2deg.
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Aluminum Single Crystal
Substrate: <110>,

Single crystal aluminum metallic substrate:

Purity: > 99.99%

7. . Size: 10x10x1.0 mm
12:(;:‘):3'0 mm, 1 side Surface finish: One side optical polished < 100A
P Application: substrates for metal, alloy film and biological materials
Orientation <110> +/-2deg.
Single crystal aluminum metallic substrate:
Aluminum Single Crystal Purity: > 99.99%
Substrate: <111>, .
8. . Size: 20x20x1.0 mm;
20x20x1.0 mm, 1 side . . . .
olished Surface finish: One side optical polished < 100A
P Application: substrates for metal, alloy film and biological materials
Orientation <111> +/-2 deg.
Single crystal aluminum metallic substrate:
Aluminum Single Crystal Purity: > 99.99%
Substrate: <110>, .
9. . Size: 20x20x1.0mm
20%x20x1.0mm, 1 side . . . .
. Surface finish: One side optical polished < 100A
polished . ) . . .
Application: substrates for metal, alloy film and biological materials
Orientation <110> +/-2 deg.
This aluminum foil ( 15 um ) is used as substrate for coating cathode
materials in Li-lon rechargeable battery research.
Aluminum Foil for SLYRcaNgs:
Material: Aluminum , Purity > 99.9%
Battery Cathode sellin roll onl
Substrate (300mm ¥
10. . Length: 300m
Length x 295mm width x A
. Width: 295mm
45um thickness) - EQ- .
beaf-15u Thickness: 15 um
Density: 2.70 g:cm-3
Net weight: 5.5 kg
Tube weight: 1 kg
Shipped in vacuum bag
This aluminum net foil ( 45 um ) is used as substrate for coating cathode
materials in Li-lon rechargeable battery research.
. . Specifications:
Aluminum Mesh Foil for Material: Aluminum, Purity > 99.9%
Battery Cathode sellin roll onl
11. | Substrate (240mm width ¥

x 45um thickness) - EQ-
bcanf-45u

Width: 240mm
Thickness: 45 um
Density: 2.70 g:cm-3
Net weight:

Tube weight: 1 kg
Shipped in vacuum bag




www.materials-a2z.com sales@materials-a2z.com

3. Al203 (Sapphire)
I. C-Plane (0001)

A.square Al203 substrate 5x5mm,10x10mm&0.25"x0.25"

No. Item Description
Sapphire substrate is the popular substrates for Ill-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
. stable chemical and physical properties.
;\Er?:' Sapphire Wafer, C- | |\ fer size: 10 x 10 x 0.1 mm thick
1. Orientation : <0001> +/-0.50
<0001>,10x10x0.1 , . p ¢ . .
XEXE.2mm Polished surface: substrate surface is EPI polished via a special CMP
1SP .
procedure with RA<5 A
one side polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Sapphire substrate is the popular substrates for Ill-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
. stable chemical and physical properties.
;\I'sr?j' Sapphire Wafer, C- | \y/-ter size: 10 x 10 x 0.1 mm thick
2. Orientation : <0001> +/-0.50
<0001>,10x10x0.1 . . . . .
AOXEXE.Zmm, Polished surface: substrate surface is EPI polished via a special CMP
25P .
procedure with RA<5 A
two sides polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Sapphire substrate is the popular substrates for Ill-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.
. Wafer size: 1 . hick
Al203- Sapphire Wafer, C- a.‘ er S'?e 0mmx5mm x0.5mm thic . .
Orientation tolerance: +/-0.5 Deg. C plane orientation
3. plane <0001>, . . . . .
Polished surface: substrate surface is EPI polished via a special CMP
10mmx5mmx0.5mm, 1 sp .
procedure with Ra<5A
1 side polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Precaution: R plane sapphire wafer is easy to cleave compared with C
plane's. Please handle it with a care
AI203- Sapphire Wafer, C- Sapphire substrate is the popular substrates for Ill-V nitrides:
4. I <0001>, . - . .
plane superconductor and magnetic epi film due to less mis-matched lattice and
10mmx5mmx0.5mm, 2 sp . . .
stable chemical and physical properties.
Wafer size: 10 mm x 5 mm x 0.5 mm thick
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Orientation tolerance: +/-0.5 Deg. C plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with Ra<5A

2 side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Precaution: R plane sapphire wafer is easy to cleave compared with C
plane's. Please handle it with a care

Al203 Sapphire Wafer, C-
plane <0001>,
5mmx5mmx0.5mm, 2sp

Sapphire substrate is the popular substrates for IlI-V nitrides:

superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 5 mm x 5 mm x 0.5 mm thick

Orientation tolerance: +/-0.5 Deg. C plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with Ra<5A

2 sides polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Precaution: R plane sapphire wafer is easy to cleave compared with C
plane's. Please handle it with a care

Al203 Sapphire Wafer, C-
plane <0001>,
5x5x0.5mm, 1sp

Sapphire substrate is the popular substrates for IlI-V nitrides:

superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 5 mm x 5 mm x 0.5 mm thick

Orientation tolerance: +/-0.5 Deg. C plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with Ra<5A

1 side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Precaution: R plane sapphire wafer is easy to cleave compared with C
plane's. Please handle it with a care

Al203- Sapphire Wafer
10x10x0.43mm <0001> 1
SP

Sapphire substrate is the popular substrates for IlI-V nitrides:

superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 10 x 10 x 0.43 mm thick

Orientation : <0001> +/-0.50

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<5A

1 side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer
10x10x0.4mm <0001> 1
SP

Sapphire substrate is the popular substrates for IlI-V nitrides:

superconductor and magnetic epi film due to less mis-matched lattice and
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stable chemical and physical properties.

Wafer size: 10 x 10 x 0.4 mm thick

Orientation : <0001> +/-0.50

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<5 A

1 side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer

Sapphire substrate is the popular substrates for IlI-V nitrides:

superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.
Wafer size: 10 x 10 x 0.5 mm thick

9. Orientation : (0001) +/-0.50
10x10x0.5mm (0001) 1 SP Polished surface: Substrate surface is EPI polished via a special CMP
procedure with RA<5 A
1 side polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Sapphire substrate is the popular substrates for IlI-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.
Al203- Sapphire Wafer, C- | Wafer size: 10 x 10 x 1 mm thick
10. | plane (0001),10x10x1mm, | Orientation : <0001> +/-0.50
1SP Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<5 A
1 sides polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Sapphire substrate is the popular substrates for IlI-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
) stable chemical and physical properties.
ﬁ:jgj SRR Water, € Wafer size: 10 x 10 x 0.5 mm thick
11. Orientation : <0001> +/-0.50
VRUK; 10X300.5mm, 2 Polished surface: substrate surface is EPI polished via a special CMP
SP .
procedure with RA<5 A
2 sides polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Sapphire substrate is the popular substrates for IlI-V nitrides:
12 2:;?:’_ Sapphire Wafer, C- superconductor and magnetic epi film due to less mis-matched lattice and

<0001>,10x10x1mm, 2 SP

stable chemical and physical properties.

Wafer size: 10 x 10 x 1 mm thick

Orientation: <0001> +/-0.50

Polished surface: substrate surface is EPI polished via a special CMP
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procedure with RA<5 A

2 sides polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

13.

Al203- Sapphire Wafer, C-
plane (0001),
0.25"x0.25"x0.5mm, 1SP

Sapphire substrate is the popular substrates for IlI-V nitrides:

superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 0.25" x 0.25" x 0.5 mm thick

Orientation tolerance: +/-0.5 Deg. Please choose C, R, M, A plane
orientation from " product option "

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA< 8 A

Please choose 1 or 2 sides polished from " product option "

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Precaution: R plane sapphire wafer is easy to cleave compared with C
plane's. Please handle it with a care

B. square Al203 substrate 0.5"x0.5"&1"x1"

No. Item Description
Sapphire substrate is the popular substrates for Ill-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.
Wafer size: 0.5" x 0.5" x 0.5 mm thick
i i . +/-0. .
AI203- Sapphire Wafer, Or'lentat-lon toler"ance /-0 5' De"g Please choose C, R, M, A plane
1 C-plane (0001) orientation from " product option
’ p" " ’ Polished surface: substrate surface is EPI polished via a special CMP
0.5"x0.5"x0.5mm, 1SP .
procedure with RA<8 A
Please choose 1 or 2 sides polished from " product option "
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Precaution: R plane sapphire wafer is easy to cleave compared with C
plane's. Please handle it with a care
Sapphire substrate is the popular substrates for Ill-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.
Al203- Sapphire Wafer, \évr?(:f\::'liz:; ('z;)sle:(aglcse' )J(r;)(? ;nlgnethlék lane orientation
2. | C-plane (0001), S+ Des L

0.5"x0.5"x0.5mm, 2Sp

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<8 A

2 sides polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
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Al203- Sapphire Wafer,
C-plane (0001),
0.5"x0.5"x1.0mm, 1Sp

Sapphire substrate is the popular substrates for IlI-V nitrides:

superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 0.5" x 0.5" x 1.0 mm thick

Orientation tolerance: +/-0.5 Deg. C plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<8 A

one side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer,
C-plane (0001),
0.5"x0.5"x1.0mm, 2Sp

Sapphire substrate is the popular substrates for Ill-V nitrides:
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 0.5" x 0.5" x 1.0 mm thick

Orientation tolerance: +/-0.5 Deg. C plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<8 A

2 sides polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer,
C-plane (0001), 1"
X1"x0.5 mm 1SP

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for I1I-V nitrides and for many other epitaxial films.

Wafer size: 1" X1"X0.5 mm thickness

(0001) C plane orientation +/-0.5 Deg

Polished surface: One side epi polished by special CMP technology.
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer,
C-plane (0001), 1"
X1"x0.5 mm 2SP

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for 11I-V nitrides and for many other epitaxial films.

Wafer size: 1" X1"X0.5 mm thickness

(0001) C plane orientation +/-0.5 Deg

Polished surface: One side epi polished by special CMP technology.
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
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C. Round AlI203 (0001) Wafer

No. Item Description

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for llI-V nitrides and for many other epitaxial films.

Wafer size: 2" dia x 0.3 mm thickness

(0001) C plane orientation( +/-0.5 Deg) with Standard Flat

Polished surface: Wafer surface is EPI polished via a special CMP
procedure. Price listed here is for one side polished.

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer Typical Properties:

1. <0001> 2"dia x 0.3mm Crystal Structure: Hexagonal. a=4.758 Angstroms c=12.99 Angstroms,
1SP Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: >99.99%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10-6 (/ oC)

Thermal Conductivity: 46.06 @ 0 °C 25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K) )

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis
Loss Tangent at 10 GHz: < 2x10° at A axis, <5 x10” at C axis

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for -V nitrides and for many other epitaxial films.

Wafer size: 2" dia x 0.43 mm thickness

(0001) C plane orientation( +/-0.5 Deg) with Standard Flat

Polished surface: Wafer surface is EPI polished via a special CMP
procedure. Price listed here is for one side polished.

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer
2. <0001> 2"dia x 0.43mm
1Sp

Typical Properties:
Crystal Structure: Hexagonal. a=4.758 Angstroms c=12.99 Angstroms,

Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: >99.99%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10-6 (/ °C)

Thermal Conductivity: 46.06 @ 0°C 25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K) )

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis

Loss Tangent at 10 GHz: < 2x10° at A axis , <5 x10” at C axis

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for 1lI-V nitrides and for many other epitaxial films.

Wafer size: 2" in dia x 0.5 +/- 0.05 mm thickness

(0001) C plane orientation( +/-0.5 Deg) with Standard Flat

Polished surface: Wafer surface is EPI polished via a special CMP

Al203- Sapphire Wafer,
3. C-plane (0001), 2"dia x
0.5mm 2SP
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procedure. Two sides polished.
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Typical Properties:
Crystal Structure: Hexagonal. a=4.758 Angstroms c=12.99 Angstroms,

Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: >99.99%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10-6 / °C

Thermal Conductivity: 46.06 @ 0°C  25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K) )

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis

Loss Tangent at 10 GHz: < 2x10° at A axis , <5 x10” at C axis

Al203- Sapphire Wafer,
4, C-plane (0001), 3"Dia
x0.5 mm, 1SP

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for llI-V nitrides and for many other epitaxial films.

Orientation: C-axis[0001]( +-0.30) with Standard Flat

Diameter: 3" +/- 0.3mm

Thickness: 500um +/- 25 um

Major Flat: A-axis[11-20]+/-0.20

Surface Finish: Front sides: Epi- polished Ra<0.5nm(by AFM)

TTV: < 10um

Polished surface: Two side epi polished by special CMP technology.
Package: Each wafer is packed in 1000 class clean room .

Typical Properties:
Crystal Structure: Hexagonal. a=4.758 Angstroms; ¢=12.99 Angstroms,

Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: >99.99%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10-6 (/ °C)

Thermal Conductivity: 46.06 @ 0°C 25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K) )

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis

Loss Tangent at 10 GHz: < 2x10° at A axis , <5 x10” at C axis

Al203- Sapphire Wafer,
Sy C-plane (0001), 10mm
Dia x0.5 mm 2SP

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for llI-V nitrides and for many other epitaxial films.

Wafer size: 10mm dia x 0.5 mm thickness

(0001) C plane orientation ( +-0.50) with Standard Flat

Polished surface: two sides epi polished by special CMP technology.
Surface roughness: Ra <5 A ( by AFM)

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer,
6. C-plane (0001), 10mm
Dia x0.5 mm 2SP

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for llI-V nitrides and for many other epitaxial films.
Wafer size: 10mm dia x 0.5 mm thickness
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(0001) C plane orientation ( +-0.50) with Standard Flat

Polished surface: two sides epi polished by special CMP technology.
Surface roughness: Ra <5 A ( by AFM)

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Typical Properties:

Crystal Structure: Hexagonal. a=4.758 Angstroms c=12.99 Angstroms,
Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: >99.99%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10-6 (/ oC)

Thermal Conductivity: 46.06 @ 0°C  25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K))

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis
Loss Tangent at 10 GHz: < 2x10” at A axis, <5x10” at Caxis

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for -V nitrides and for many other epitaxial films.

Wafer size: 1" dia x 0.5 mm thickness

(0001) C plane orientation +/-0.5 Deg

Polished surface: One side epi polished by special CMP technology.

Surface roughness: Ra< 5 A ( by AFM)

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203- Sapphire Wafer, Typical Properties:

7. C-plane (0001), 1" Dia Crystal Structure: Hexagonal. a=4.758 Angstroms ¢=12.99 Angstroms,
x0.5 mm 1SP Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: >99.99%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10-6 (/ oC)

Thermal Conductivity: 46.06 @ 0°C 25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K) )

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis
Loss Tangent at 10 GHz: < 2x10° at A axis , <5 x10” at C axis

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for llI-V nitrides and for many other epitaxial films.

Orientation: C-axis[0001]( +/-0.3 Deg) with Standard Flat

Diameter: 3" +/- 0.3mm

Thickness: 500um +/- 25 um

Major Flat: A-axis[11-20]+/-0.20

Surface Finish: Front sides: Epi- polished Ra<0.5nm(by AFM)

Back side: Epi- polished , <0.5nm(by AFM)

TTV: < 10um

Al203- Sapphire Wafer,
8. C-plane (0001), 3"
Dia.x0.5mm , 2SP

Polished surface: Two side epi polished by special CMP technology.
Package: Each wafer is packed in 1000 class clean room .
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Typical Properties:

Crystal Structure: Hexagonal. a=4.758 Angstroms c=12.99 Angstroms,
Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: >99.99%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10-6 (/ °C)

Thermal Conductivity: 46.06 @ 0 °C 25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K))

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis
Loss Tangent at 10 GHz: < 2x10° at A axis , <5 x10” at C axis

99.996% High Purity, Monocrystalline Al203

Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
for llI-V nitrides and for many other epitaxial films.

Orientation: C-axis[0001] ( +-0.50) with Standard Flat

Orientation: C-axis[0001] +-0.50

Diameter: 100mm +/- 0.2mm

Thickness: 500um +/- 25 um

Major Flat: A-axis[11-20]+/-0.50

Major Flat Length: 32.5mm +/- 1.5mm

Surface Finish: Front sides: Epi- polished Ra<0.2nm(by AFM)

TTV: <= 25um
Al203 single crystal Polished surface: One side epi polished by special CMP technology.
substrate , <0001> Package: Each wafer is packed in 1000 class clean room .
9. :
100mm Dia. x 0.5mm
1sp
Typical Properties:
Crystal Structure: Hexagonal. a=4.758 Angstroms ¢=12.99 Angstroms,
Melting Point: 2040 degree C
Density: 3.97 gram/cm2
Growth Technique: CZ
crystal purity: 99.996%
Hardness: 9 ( mohs)
Thermal Expansion: 7.5x10-6 (/ °C)
Thermal Conductivity: 46.06 @ 0°C 25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K) )
Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis
Loss Tangent at 10 GHz: < 2x10° at A axis , <5 x10” at C axis
99.996% High Purity, Monocrystalline Al203
Sapphire ( single crystal of Al203 ) is being used extensively as a substrate
. for -V nitrides and for many other epitaxial films.
?Ji?t?;:tlzgli(;:(%itjl Orientation: C-axis[0001] ( +-0.30) with Standard Flat
10. ! Orientation: C-axis[0001] +-0.30

100mm Dia. x 0.5mm

Diameter: 100mm +/- 0.3mm
2sp

Thickness: 500um +/- 25 um

Major Flat: A-axis[11-20]+/-0.20

Major Flat Length: 32.5mm +/- 1.5mm

Surface Finish: Front sides: Epi- polished Ra<0.5nm(by AFM)
Back side: Epi- polished , <0.5nm(by AFM)
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TTV:<10um
Polished surface: Two side epi polished by special CMP technology.
Package: Each wafer is packed in 1000 class clean room .

Typical Properties:
Crystal Structure: Hexagonal. a=4.758 Angstroms c=12.99 Angstroms,

Melting Point: 2040 degree C

Density: 3.97 gram/cm2

Growth Technique: CZ

crystal purity: 99.996%

Hardness: 9 ( mohs)

Thermal Expansion: 7.5x10° (/ °C)

Thermal Conductivity: 46.06 @ 0 °C 25.12 @ 100 °C, 12.56 @ 400 °C (
W/(m.K) )

Dielectric Constant: ~ 9.4 @300K at A axis ~ 11.58@ 300K at C axis

Loss Tangent at 10 GHz: < 2x10° at A axis , <5 x10” at C axis

II. M-Plane (1-100)

No.

Item

Description

Al203 - Sapphire Wafer
5x5x0.5 mm , M plane, 1
SP

Sapphire substrate is the popular substrates for |[lI-V nitrides,
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 5mm x5 mm x 0.5 mm thick

Orientation tolerance: +/-0.5 Deg. M plane orientation

Polished surface:  substrate surface is EPI polished via a special CMP
procedure with Ra<5A

1 side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

AI203 - Sapphire Wafer
5x5x0.5 mm , M plane, 2
SP

Sapphire substrate is the popular substrates for |[lI-V nitrides,
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 5 mm x5 mm x 0.5 mm thick

Orientation tolerance: +/-0.5 Deg. M plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with Ra<5A

2 sides polished from " product option "

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203 - Sapphire Wafer,
M plane, 10x10x0.5 mm
1SP

Specifications:

Orientation: M <10-10> +/-0.5 o

Wafer size: 10 mm x 10 mm x 0.5 mm thick

Polished surface: One sideEPI polished via a special CMP procedure. Ra
<5A

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer containernitrides, superconductor and magnetic
epi film due to less mis-matched lattice and stable chemical and physical
properties
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AI203 - Sapphire Wafer,
M plane, 10x10x0.5 mm
2 SP

Specifications:

Orientation: M <10-10> +/-0.5 o

Wafer size: 10 mm x 10 mm x 0.5 mm thick

Polished surface: Two sidesEPI polished via a special CMP procedure. Ra
<5A

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer containernitrides, superconductor and magnetic
epi film due to less mis-matched lattice and stable chemical and physical
properties

Al203 - Sapphire Wafer,
M plane, 10x10x1.0mm
1SP

Specifications:

Orientation: M <10-10> +/-0.5 o

Wafer size: 10 mm x 10 mm x 1.0 mm thick

Polished surface: One sideEPI polished via a special CMP procedure. Ra
<5A

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer containernitrides, superconductor and magnetic
epi film due to less mis-matched lattice and stable chemical and physical
properties

Al203 - Sapphire Wafer,
M plane, 10x10x1.0mm
2sp

Specifications:

Orientation: M <10-10> +/-0.5 o

Wafer size: 10 mm x 10 mm x 1.0 mm thick

Polished surface: two sides EPI polished via a special CMP procedure. Ra
<5A

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer containernitrides, superconductor and magnetic
epi film due to less mis-matched lattice and stable chemical and physical
properties

Al203 - Sapphire Wafer,
0.5"x0.5"x0.5mm M
plane 1 SP

Fearures:

Sapphire substrate is the popular substrates for |[lI-V nitrides,
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 0.5" x 0.5" x 0.5 mm thick

Orientation tolerance: +/-0.5 Deg. M plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA< 8 A

1 side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203 - Sapphire Wafer,
0.5"x0.5"x0.5mm M
plane 2 SP

Fearures:

Sapphire substrate is the popular substrates for [lI-V nitrides,
superconductor and magnetic epi film due to less mis-matched lattice and
stable chemical and physical properties.

Wafer size: 0.5" x 0.5" x 0.5 mm thick

Orientation tolerance: +/-0.5 Deg. M plane orientation

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA< 8 A
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2 sides polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Al203-Sapphire Wafer,

Fearures:

M plane -- <1-100> orientation sapphire wafer is being used as a
superconductor substrate due to less mis-matched lattice and stable
chemical and physical properties.

Wafer size: 2" dia x 0.4 - 0.5 mm thickness

9. M-plane- 1"Dia x 0.5 mm | (1-100) M plane orientation +/-0.5 Deg
1SP Polished surface: Wafer surface is EPI polished via a special CMP
procedure.
One side polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Specifications:
Orientation: M <10-10> +/-0.5 o
Al203-Sapphire Wafer, Wafer size: 2" dia x 0.4 - 0.5 mm thickness
10. | M-plane- 1"Diax 0.5 mm | Polished surface: Two sidesEPI polished via a special CMP procedure. Ra
2SP <5A
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Specifications:
Orientation: M <10-10> +/-0.5 o
Al203- Sapphire Wafer, Wafer size: 2" dia x 0.43 mm thickness
11. | M Plane 2"Dia x0.43 mm | Polished surface: One sideEPI polished via a special CMP procedure. Ra
wafer, 1SP <5A
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Fearures:
M <10-10> orn. sapphire wafer is being used extensively as a substrate for
I1I-V nitrides and magnetic epitaxial films due to its better lattice mismatch
Al203- Sapphire Wafer, Wafer size: 2" dia x 0.4 - 0.5 mm thickness
12. | M Plane 2"Dia x0.5 mm Orientaion: M plane <10-10>orn +/-0.5 Deg;
wafer, 2SP Polished surface:  Wafer surface is EPI polished via a special CMP
procedure. Price listed here is for one side polished.
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Orientation: M Plane, <10-10> +/-0.5'0
Al203- Sapphire M Plane %{i‘}jgjép?p;i;&'s mm thickness
13. | 3"Dia x 0.5 mm wafer,

2SP

Polished surface:
procedure.
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Wafer surface is EPI polished via a special CMP
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14.

Al203- Sapphire Wafer,
M Plane (10-10) 3"Dia x
0.5 mm wafer, 1SP

Orientation: M Plane, <10-10> +/-0.5'0
Wafer size: 3" dia x 0.5 mm thickness
One side Epi polished
Polished surface:
procedure. Ra <5A
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Wafer surface is EPI polished via a special CMP

4. AIN Template

A.AIN Template on Sapphire

No.

Item

Description

AIN Epitaxial Template on
Sapphire (Epi-Film on
Sapphire, undoped )
10mmx10mmx1000nm

AIN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. Epi AIN template is a cost effective way to
replace AIN single crystal substrate.

Specifications:

Sizes: 10mmx10mm

Substrate Sapphire Orientation: c axis (0001) +/- 1.0 deg.
Type and Doping: Undoped, Semi-insulating

Macro Defect Density: <5 cm-2

Front Surface Finish (Al Face): As-grown, Epi-ready

Back Surface Finish Sapphire: as-received finish

Useable Surface Area: >90%

Edge Exclusion Area: 1mm

Package: Single Wafer Container

AIN layer thickness: 1000 nm

AIN Epitaxial Template on
Sapphire (Epi-Film on
Sapphire, undoped )
2"x1000nm t- two sides
polished

AIN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. Epi AIN template is a cost effective way to
replace AIN single crystal substrate.

Specifications:

Sizes: 2" round

Substrate Sapphire Orientation: ¢ axis (0001) +/- 0.5 deg.
Type and Doping: Undoped,

Macro Defect Density: <5 cm-2

Front Surface Finish (Al Face): As-grown, Epi-ready
Back Surface Finish Sapphire: as-received finish
Useable Surface Area: >90%

Edge Exclusion Area: 1mm

Package: Single Wafer Container

AIN layer thickness: 1000 nm

Polish: Both sides polished

AIN Epitaxial Template on
Sapphire (Epi-Film on
Sapphire, undoped )

AIN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. Epi AIN template is a cost effective way to
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2"x1000nm t,one side
polished

replace AIN single crystal substrate.

Specifications:

Sizes: 2" round

AIN thin film orientation: (0001)

Substrate Sapphire Orientation: c axis (0001) +/- 1.0 deg.
Type and Doping: Undoped,

Macro Defect Density: <5 cm-2

Front Surface Finish (Al Face): As-grown, Epi-ready
Back Surface Finish Sapphire: as-received finish
Useable Surface Area: >90%

Edge Exclusion Area: 1mm

Package: Single Wafer Container

AIN layer thickness: 1000 nm

Polish: One side polished

AIN Epitaxial Template on
Sapphire ( Epi-Thim on
Sapphire, undoped ) 2"x
5000 nm

AlIN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. Epi AIN template is a cost effective way to
replace AIN single crystal substrate.

Sizes: 2” Round

Dimensions: 50mm +/- 2mm

Substrate Sapphire Orientation: c-axis (0001) +/- 1.0deg.
Type and Doping: Undoped, Semi-insulating
Macro Defect Density: <5 cm-2

Front Surface Finish (Al Face): As-grown, Epi-ready
Back Surface Finish Sapphire: as-received finish
Useable Surface Area: >90%

Edge Exclusion Area: Imm

Package: Single Wafer Container

AIN layer thickness: 5000 nm, (iA 10%)

AIN Epitaxial Template on
Sapphire ( Epi-film on
Sapphire, undoped ) 4"x
5000 nm

AlIN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. Epi AIN template is a cost effective way to
replace AIN single crystal substrate.

Specifications:

Sizes: 4” Round

Dimensions: 100 mm +/-2mm

Substrate Sapphire Orientation: c-axis (00.1) +/- 0.3deg.
Type and Doping: Undoped, Semi-insulating
Macro Defect Density: <5 cm-2

Front Surface Finish (Al Face): As-grown, Epi-ready
Back Surface Finish Sapphire: as-received finish
Useable Surface Area: >90%

Edge Exclusion Area: 1mm

Package: Single Wafer Container

AIN layer thickness: 5000 nm, (iA 10%)

AIN Epitaxial Template on
Sapphire ( Epi-film on
Sapphire, undoped ) 4"x
1000 nm

AlIN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. Epi AIN template is a cost effective way to
replace AIN single crystal substrate.
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Sizes: 4” Round

Dimensions: 100 mm +/- 2mm

Substrate Sapphire Orientation: c-axis (00.1) +/- 0.3deg.
Type and Doping: Undoped, Semi-insulating
Macro Defect Density: <5 cm-2

Front Surface Finish (Al Face): As-grown, Epi-ready
Back Surface Finish Sapphire: as-received finish
Useable Surface Area: >90%

Edge Exclusion Area: 1mm

Package: Single Wafer Container

AIN layer thickness: 1000 nm, (iA 10%)

AIN Epitaxial Template on
Silicon ( Epi-film on <111>
Si, undoped N type )
10mmx10mm x 200 nm

AlIN Epitxial Template on Silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. Epi AIN template on Silicon is a cost effective way
to replace AIN single crystal substrate.

Specifications:

Nominal AIN thickness: 200nm +10%, one side coated

Front Surface: <1nm RMS, as-grown

Back surface: silicon as received

AIN orientation: (00.2)

Macro Defect Density: <1/cm”2

Wafer base: Silicon [111] 10x10 x0.5 mm, one side polished

AIN Epitaxial Template on
2" Silicon ( Epi-film on
<111> Si, undoped N type
) 2"x 200 nm

AlIN Epitxial Template on Silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. Epi AIN template on Silicon is a cost effective way
to replace AIN single crystal substrate.

Specifications:

Nominal AIN thickness: 200nm +10%, one side coated

Front Surface: <1nm RMS, as-grown

Back surface: silicon as received

AIN orientation: (00.2)

Macro Defect Density: <1/cm”2

Wafer base: Silicon [111] N type, 2" dia x0.5 mm, res: 1~10 ohm-cm, one
side polished

AIN Epitaxial Template on
4" Silicon ( Epi-film on
<111> Si, undoped N type
) 4"x 200 nm

AlIN Epitxial Template on Silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. Epi AIN template on Silicon is a cost effective way
to replace AIN single crystal substrate.

Specifications:

Nominal AIN thickness: 200nm +10%, one side coated

Front Surface: <1nm RMS, as-grown

Back surface: silicon as received

AIN orientation: (00.2)

Macro Defect Density: <1/cm”2

Wafer base: Silicon [111] N type, 4" dia x0.5 mm, res: 1~10 ohm-cm, one
side polished




www.materials-a2z.com

sales@materials-a2z.com

B. AIN Template on Silicon

No.

Item

Description

AIN Epitaxial Template
on Silicon ( Epi-film on
<111> Si, undoped N
type ) 10mmx10mm x
200 nm

AlIN Epitxial Template on Silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. Epi AIN template on Silicon is a cost effective way
to replace AIN single crystal substrate.

Nominal AIN thickness: 200nm +10%, one side coated

Front Surface: <1Inm RMS, as-grown

Back surface: silicon as received

AIN orientation: (00.2)

Macro Defect Density: <1/cm”2

Wafer base: Silicon [111] 10x10 x0.5 mm, one side polished

AIN Epitaxial Template
on 2" Silicon ( Epi-film on
<111> Si, undoped N
type ) 2"x 200 nm

AlIN Epitxial Template on Silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. Epi AIN template on Silicon is a cost effective way
to replace AIN single crystal substrate.

Specifications:

Nominal AIN thickness: 200nm +10%, one side coated

Front Surface: <1Inm RMS, as-grown

Back surface: silicon as received

AIN orientation: (00.2)

Macro Defect Density: <1/cm”2

Wafer base: Silicon [111] N type, 2" dia x0.5 mm, res: 1~10 ohm-cm, one
side polished

AIN Epitaxial Template
on 4" Silicon ( Epi-film on
<111> Si, undoped N
type ) 4"x 200 nm

AlIN Epitxial Template on Silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. Epi AIN template on Silicon is a cost effective way
to replace AIN single crystal substrate.

Nominal AIN thickness: 200nm +10%, one side coated

Front Surface: <1nm RMS, as-grown

Back surface: silicon as received

AIN orientation: (00.2)

Macro Defect Density: <1/cm”2

Wafer base: Silicon [111] N type, 4" dia x0.5 mm, res: 1~10 ohm-cm, one
side polished
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5. Au ( Gold ) Single Crystal & Substrate

No. Item Description
Au(Gold) Single Crystal Substrate:
Au(Gold) Single Crystal Purity: 99.999%
1 Substrate: <100>, Size: 10x10x0.5 mm
' 10x10x0.5 mm, 1 side Surface finish: One side optical polished
polished Surface finish (RMS or Ra): One side polished < 30A
Orientation <100>
Au(Gold) Single Crystal Substrate:
Au(Gold) Single Crystal Purity: 99.999%
) Substrate: <110>, Size: 10x10x0.5 mm
) 10x10x0.5 mm, 1 side Surface finish: One side optical polished
polished Surface finish (RMS or Ra): One side polished < 30A
Orientation <110>
Au(Gold) Single Crystal Substrate:
Au(Gold) Single Crystal Purity: 99.999%
3 Substrate: <111>, Size: 10x10x0.5 mm

10x10x0.5 mm, 1 side
polished

Surface finish: One side optical polished
Surface finish (RMS or Ra): One side polished < 30A
Orientation <111>

6. Au/Cr coated SiO2/Si substrate

No. Item Description
Film: Au/Cr coated SiO2/Si substrate ,6"x0.675 mm,1sp P-type B-doped,
Au (highly oriented Au(111)=150 nm
polycrystalline) /Cr Cr=20nm
1 coated SiO2/Si substrate, | Si02=200 nm
’ 6"x0.675 mm,1sp P-type | Si(100) P type B doped ~675 um Prime Grade
B-doped, Au(111)=150 Resistivity: <0.005 ohm.cm
nm, Cr=20nm Substrate Size: 6" diameter +/- 0.5 mm x 0.675 mm
Polish: one side polished
Surface roughness: < 5A
Specifications:
Au( highly oriented Film: Au/Cr coated SiO2/Si substrate ,4"x0.525 mm,1sp P-type B-doped,
. Au(111)=150 nm
polycrystalline)/Cr coated
Si02/Si substrate C_r=20nm
2. Si02=300 nm

,4"x0.525 mm,1sp P-type
B-doped, Au(111)=150
nm, Cr=20nm

Si(100) P type B doped ~525 um Prime Grade
Resistivity: <0.005 ohm.cm

Substrate Size: 4" diameter +/- 0.5 mm x 0.5 mm
Polish: one side polished

Surface roughness: < 5A
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Au(Gold) Coated
Microscope Slides,Gold

High quality glass, standard microscope slides coated with 50nm of gold
with a 5nm chromium adhesion layer between the glass slide surface and
the gold coating. Can be used for a wide range of nanotechnology,
biotechnology and AFM applications and is also suitable of an opaque
microscopy support. Both Cr and Au are evaporated on the glass slide
using a vacuum evaporation system. The gold surface is not atomically flat,

3. layer thickness: 50nm but has bumps in the nm range. The gold slides are individually packed in a
(+/- 5nm),Glass slide: 75 x | slide mailer. The gold slides are autoclavable.
25mm
Specifications:
Glass slide: 75 x 25mm , 1mm thickness, soda lime glass
Chromium adhesion layer thickness: 5nm
Gold layer thickness: 50nm (+/- 5nm)
4" gold coated silicon wafers, useful for a variety of applications such as
SEM or AFM supports, nanotechnology and biotechnology. Both Cr and Au
are evaporated on the silicon wafers using a vacuum evaporation system
with chromium between the glass and the gold to serve as an adhesion
layer. The gold surface is not atomically flat, but has bumps in the nm
range. The wafers are packed and shipped in a wafer carrier. Au coating
Au(Gold) coated on should be stable to about 175° C; above that temperature delamination
Si(111) substrate( P-type | could occur.
4, B-doped,) ) ,4"x0.5

mm,1sp Au= 50nm (x
5nm)

Specifications:
Film: Au coated on Si substrate ,4"x0.5 mm,1sp P-type B-doped,

Au=50nm (+ 5nm)

Si(100) P type B doped ~500 um Prime Grade
Resistivity: N/A

Substrate Size: 4" diameter +/- 0.5 mm x 0.5 mm
Polish: one side polished

Surface roughness: < 5A

7. BaF2

No. Item

Description

BaF2, (100), 10x10x 0.5
mm, 2 sides polished

Crystal: BaF2 Crystal

Orientation: <100>

Size: 10x10x0.5 mm

Polished: 2 sides polished

Surface finish (RMS or Ra): < 20A
Package: 1000 class clean plastic bag

BaF2, (100), 10x10x 1.0
mm, 2 sides polished

Crystal: BaF2 Crystal

Orientation: <100> +/-1.5 °

Size: 10x10x1.0 mm

Polished: 2 sides polished

Surface finish (RMS or Ra): < 20A
Package: 1000 class clean plastic bag
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BaF2, (111), 1" Dia x 1.0
mm 1 Side polished

Crystal: BaF2 Crystal

Orientation: <111> +/-1.5°

Size: 25.4 diameter x 1.0 mm
Polished: one side polished

Surface finish (RMS or Ra): < 20A
Package: 1000 class clean plastic bag

BaF2, (111), 10x10x 1.0
mm 1 Side polished

Crystal: BaF2 Crystal

Orientation: <111> +/-1.5°

Size: 10x10x0.5 mm

Polished: one side polished optional
Surface finish (RMS or Ra): < 20A
Package: 1000 class clean plastic bag

BaF2, <100>, 10x10x1.0
mm, 1 side polished

Crystal: BaF2 Crystal

Orientation: <100> +/-1.5 °

Size: 10x10x1.0 mm

Polished: one side polished

Surface finish (RMS or Ra): < 20A
Package: 1000 class clean plastic bag

BaF2, <111>, 10x10x 1.0
mm 2 Side polished

Crystal: BaF2 Crystal

Orientation: <111> +/-1.5°

Size: 10x10x1.0 mm

Polished: two side polished

Surface finish (RMS or Ra): < 20A
Package: 1000 class clean plastic bag

8. BaTiO3

A.BaTiO3 Random orientation

No. Item

Description

BaTiO3 random
1. Orientation 5x5 x5 mm,
2SP, Substrate grade

Crystal Grade: Single Crystal with substrate grade:

Size: 5 x5 x 5 mm +/- 0.05 mm

Polished: 2 sides epi polished by CMP

Roughness: Ra < 0.5 nm
Orientation: random Orientation

Packing: 1000 class clean room in vacuum bag
Shipping: in a thermal box with battery pack to keep substrate > 13°C
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B. BaTiO3 Substrate (100)

No.

Item

Description

BaTiO3 (100) 5x5 x0.5
mm, 2SP, Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 5 x5 x0.5 mm +/- 0.05 mm

Polished: 2 sides epi polished by CMP

Roughness: Ra < 0.5 nm

Orientation: <100> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

BaTiO3 (100) 5x5 x1.0
mm, 1SP Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 5 x5 x1.0 mm +/- 0.05 mm

Polished: One side epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <100> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

BaTiO3 (100) 5x5 x1.0
mm, 2SP, Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 5 x5 x1.0 mm +/- 0.05 mm

Polished: 2 sides epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <100> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

BaTiO3 (100) 10 x10 x
0.5 mm, 1SP, Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 10 x 10 x0.5 mm +/- 0.05 mm

Polished: 1 sides epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <100> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

BaTiO3 (100) 10 x10 x
0.5 mm, 2SP, Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 10 x 10 x0.5 mm +/- 0.05 mm

Polished: 2 sides epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <100> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

BaTiO3 (100) 10 x10 x
1.0 mm, 1SP, Substrate
grade

Crystal Grade: Single Crystal with substrate grade
Size: 10 x 10 x1.0 mm +/- 0.05 mm

Polished: 2 sides epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <100> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag
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Shipping: in a thermal box with battery pack to keep substrate > 13°C

Crystal Grade: Single Crystal with substrate grade

Size: 10 x 10 x1.0 mm +/- 0.05 mm

BaTiO3 (100) 10 x10 x Polished: 2 sides epi polished by CMP

7. 1.0 mm, 2SP, Substrate Roughness: Ra< 0.5 nm

grade Orientation: <100> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

C. BaTiO3 Substrates (110)

No. Item Description

Crystal Grade: Single Crystal with substrate grade
Size: 5 x5 x 1.0 mm +/- 0.05 mm

BaTiO3 (110) 5x5x1.0 Polished: One sides epi polished by CMP
1. mm, 1SP, Substrate Roughness: Ra< 0.5 nm
grade Orientation: <110> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag
Shipping: in a thermal box with battery pack to keep substrate > 13°C

Crystal Grade: Single Crystal with substrate grade
Size: 5 x5 x 1.0 mm +/- 0.05 mm

BaTiO3 (110) 5x5x1.0 Polished: Two sides epi polished by CMP
2. mm, 2SP, Substrate Roughness: Ra< 0.5 nm
grade Orientation: <110> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag
Shipping: in a thermal box with battery pack to keep substrate > 13°C

Crystal Grade: Single Crystal with substrate grade
Size: 10 x 10 x1.0 mm+/- 0.05 mm

BaTiO3 (110) 10 x 10 Polished: Two sides epi polished by CMP
3. x1.0 mm, 2SP, Substrate | Roughness: Ra< 0.5 nm
grade Orientation: <110> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag
Shipping: in a thermal box with battery pack to keep substrate > 13°C

D.BaTiO3 Substrates (111)

No. Item Description

Crystal Grade: Single Crystal with substrate grade

Size: 5 x5 x 1.0 mm +/- 0.05 mm

Polished: 2 sides epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <111> +/-0.5°

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 10°C

BaTiO3 (111) 5x5 x1.0
1. mm, 2SP , Substrate
grade
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BaTiO3 (111) 5x5 x1.0
mm, 1SP, Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 5 x5 x 1.0 mm +/- 0.05 mm

Polished: One side epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <111> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 10°C

BaTiO3 (111) 10x10x1.0
mm, 1SP, Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 10 x10 x 1.0 mm +/- 0.05 mm

Polished: One side epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <111>

Orientation tolerance: +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 10°C

BaTiO3 (111) 10x10x1.0
mm, 2SP , Substrate
grade

Crystal Grade: Single Crystal with substrate grade

Size: 10 x10 x 1.0 mm +/- 0.05 mm

Polished: Two sides epi polished by CMP

Roughness: Ra< 0.5 nm

Orientation: <111>

Orientation tolerance: +/-0.5°

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 10°C

E. BaTiO3 Substrates (001)

No. Item Description
Crystal Grade: Single Crystal with substrate grade
Size: 5 x5 x 1.0 mm +/- 0.05 mm
BaTiO3 (001) 5x5x1.0 Polished: One side epi polished by CMP
1. mm, 1SP, Substrate Roughness: Ra< 0.5 nm
grade Orientation: <001> +/- 0.5 °
Packing: 1000 class clean room in vacuum bag
Shipping: in a thermal box with battery pack to keep substrate > 13°C
Crystal Grade: Single Crystal with substrate grade
Size: 5 x5 x 1.0 mm +/- 0.05 mm
BaTiO3 (001) 5x5x1.0 Polished: 2 sides epi polished by CMP
2. mm, 2SP, Substrate Roughness: Ra< 0.5 nm
grade Orientation: <001> +/- 0.5 °
Packing: 1000 class clean room in vacuum bag
Shipping: in a thermal box with battery pack to keep substrate > 13°C
BaTiO3 (001) 10x10x0.5 | Crystal Grade: Single Crystal with substrate grade
3. mm, 1SP, Substrate Size: 10 x10 x 0.5 mm +/- 0.05 mm

grade

Polished: One side epi polished by CMP
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Roughness: Ra < 0.5 nm

Orientation: <001> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

Crystal Grade: Single Crystal with substrate grade

Size: 10 x10 x 0.5 mm +/- 0.05 mm

BaTiO3 (001) 10x10x0.5 Polished: 2 sides epi polished by CMP

4. mm, 2SP, Substrate Roughness: Ra < 0.5 nm

grade Orientation: <001> +/- 0.5 °

Packing: 1000 class clean room in vacuum bag

Shipping: in a thermal box with battery pack to keep substrate > 13°C

9. Bi12Ge020 (BGO20 )

No. Item Description

Features:

Crystal Bi12GeO20 ( BGO20) -- New generation acousto-optic crystal
Wafer size: 10 x 5 x 0.5 mm thick

Wafer size: 5 x 5 x 0.5 mm thick

Orientation: (001) +/-0.5°

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<5A

1 side polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Bi12Ge020 - BGO20
1. (001) 5x5x1 mm 1 side
polished

Features:

Crystal Bi12GeO20 ( BGO20) -- New generation acousto-optic crystal
Wafer size: 10 x 5 x1.0 mm thick

Bi12Ge020 - BGO20 Orientation: (001) +/-0.5°

2. (001) 10x5x1.0 mm 1 Polished surface: substrate surface is EPI polished via a special CMP
side polished procedure with RA<5 A

1 sides polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Features:

BGO is a good scintillation material and has found a wide range of
applications in high energy physics, nuclear physics, space physics, nuclear
medicine, geological prospecting and other industries.

Bi12Ge020 - BGO20 Wafer size: 10 x 10 x 1 mm thick

3. (001) 10x10x1mm 1 side | Orientation: (001) +/-0.5°

polished Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<5A

1 sides polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
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Features:

Crystal Bi12Ge020 ( BGO20) -- New generation acousto-optic crystal
Wafer size: 2" Diameter x 1 mm thick

Orientation: (001) +/-0.5°

Polished surface: One side EPI polished via a special CMP procedure
Surface roughness: Ra<5A

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

Bi12Ge020 ( BGO20)
4, (001) 2" Dia xImm 1 side
polished

10. Bi2Te3

No. Item Description

Bismuth telluride crystal substrate is highly oriented crystal ( not single
crystal ), which is a narrow gap layered semiconductor with a hexagonal
structure. The valence and conduction band structure can be described as
a many-ellipsoidal model with 6 constant-energy ellipsoids that are
centered on the reflection planes. General thermoelectric materials,
thermoelectric factor is currently the largest pure-phase block; mechanical
dissociation can get high-quality topological insulator material.

Bi2Te3 Highly Oriented
1. Crystal Substrate (001)
5x5x0.1 mm as Cleaved

Specifications:

Structure: Hexagonal, group 166, R-3M

Lattice constant: a=4.38A ¢=30.5A

Substrate orientation: highly oriented layer structure along <0001>
Surface: as Cleavaged

Purity: 99.999%, atomic ratio,

Resistivity: 2 m-ohm

Mobility: 3000 cm2 / V.s

General Size: 5 mm x5 mm x 0.1mm,

Packing: packed in plastic bag with vacuum

Bismuth telluride crystal substrate is highly oriented crystal ( not single
crystal ), which is a narrow gap layered semiconductor with a hexagonal
structure. The valence and conduction band structure can be described as
a many-ellipsoidal model with 6 constant-energy ellipsoids that are
centered on the reflection planes. General thermoelectric materials,
thermoelectric factor is currently the largest pure-phase block; mechanical
dissociation can get high-quality topological insulator material.

Bi2Te3 Highly Oriented
Crystal Substrate (001) Specifications:

10x10x0.1 mm as Structure: Hexagonal, group 166, R-3M

Cleaved Lattice constant: a=4.38A c=30.5A

Substrate orientation: highly oriented layer structure along <0001>
Surface: as Cleavaged

Purity: 99.999%, atomic ratio,

Resistivity: 2 m-ohm

Mobility: 3000 cm2 / V.s

General Size: 10 mm x 10 mm x 0.1mm,

Packing: packed in plastic bag with vacuum
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11.

Bi3Ge4012 (BGO12)

No. Item Description
Features:
Bi4Ge3012 ( BGO12) is a good scintillation material and has found a wide
range of applications in high energy physics, nuclear physics, space physics,
nuclear medicine, geological prospecting and other industries.
Bi4Ge3012 - BGO12 Wafer size: 10 x 10 x 0.5 mm thick
1. (001) 10x10x0.5 mm 1 Orientation: (001) +/-0.5°
side polished Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<5A
1 sides polished
Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.
Features:
Bi4Ge3012 (BGO12) is a good scintillation material and has found a wide
range of applications in high energy physics, nuclear physics, space physics,
nuclear medicine, geological prospecting and other industries.
Bi4Ge3012 - BGO12 Wafer size: 10 x 10 x 0.5 mm thick
2. (001) 10x10x0.5 mm 2 Orientation: (001) +/-0.5°

sides polished

Polished surface: substrate surface is EPI polished via a special CMP
procedure with RA<5A

2 sides polished

Package: Each wafer is packed in 1000 class clean room with 100 grade
plastic bag with wafer container.

12.

CaCO3 (Calcite)

No. Item Description
CaCO3 (Calcite) single crystal
Orientation: (100)
Size: 10mmx10mmx0.5mm
Polish: one side EPI polished.
single crystal CaCO3,
1 (100) orientation, Typical Properties:
§ 10x10x0.5mm, one side Crystal structure: Rhomb. a= 4.989 Angstroms c= 17.062 Angstroms
EPI polished. Melting point: 1339 degree C
Density: 2.71 g/cm”3
Transparency Range: 350nm - 2300nm
Hardness: 3 (Mohs)
Ra: <5A
single crystal CaCO3, CaCO3 (Calcite) single crystal
5 (100) orientation, Orientation: (100)

10x10x1.0mm, one side
EPI polished.

Size: 10mmx10mmx1.0mm
Polish: one side EPI polished.




www.materials-a2z.com sales@materials-a2z.com

Typical Properties:

Crystal structure: Rhomb. a= 4.989 Angstroms c= 17.062 Angstroms
Melting point: 1339 degree C

Density: 2.71 g/cm”3

Transparency Range: 350nm - 2300nm

Hardness: 3 (Mohs)

Ra: <5A

CaCO03 (Calcite) single crystal
Orientation: (100)

Size: 10mmx10mmx0.5mm
Polish: both side EPI polished.
single crystal CaCO3,
(100) orientation, Typical Properties:

10x10x0.5mm, both sides | Crystal structure: Rhomb. a= 4.989 Angstroms c= 17.062 Angstroms
EPI polished. Melting point: 1339 degree C

Density: 2.71 g/cm”3

Transparency Range: 350nm - 2300nm

Hardness: 3 (Mohs)

Ra: <5A

CaCO3 (Calcite) single crystal
Orientation: (100)

Size: 12.7mmx12.7mmx0.5mm
Polish: one side EPI polished.
single crystal CaCO3,
(100) orientation, Typical Properties:

0.5"x0.5"x0.5mm, one Crystal structure: Rhomb. a= 4.989 Angstroms c= 17.062 Angstroms
side EPI polished. Melting point: 1339 degree C

Density: 2.71 g/cm”3

Transparency Range: 350nm - 2300nm

Hardness: 3 (Mohs)

Ra: <5A

13. CaF2

No. Item Description

Crystal: CaF2 Crystal

Orientation: <100> +/-1.5 o

Size: 10x10x 0.5 mm

Purity: >99.99 %

Polished: one side polished

Surface finish (RMS or Ra): Ra< 25A
Package: 1000 class clean plastic bag

CaF2, (100), 10x10x 0.5
mm 1 Side polished

Crystal: CaF2 Crystal

CaF2, (100), 10x10x Orientation: <100> +/-1.5 o
1.0mm, 1 Side polished Size: 10x10x1.0 mm

Purity: > 99.99%

Polished: One side polished




www.materials-a2z.com

sales@materials-a2z.com

Surface finish (RMS or Ra): Ra< 25A
Package: 1000 class clean plastic bag

CaF2, (100), 10x10x
1.0mm, 2 Side polished

Crystal: CaF2 Crystal

Orientation: <100> +/-1.5 o

Size: 10x10x1.0 mm

Purity: > 99.99%

Polished: Two sides polished
Surface finish (RMS or Ra): < 25A
Package: 1000 class clean plastic bag

CaF2, (111), 10x10x
0.5mm, 2 Side polished

Crystal: CaF2 Crystal

Orientation: <111> +/-1.5 0

Size: 10x10x0.5 mm

Purity: > 99.99%

Polished: Two sides polished
Surface finish (RMS or Ra): < 25A
Package: 1000 class clean plastic bag

CaF2, (111), 10x10x
1.0mm, 1 Side polished

Crystal: CaF2 Crystal

Orientation: <111> +/-1.50

Size: 10x10x1.0 mm

Purity: > 99.99%

Polished: one side polished optional
Surface finish (RMS or Ra): < 25A
Package: 1000 class clean plastic bag

CaF2, (111), 10x10x
1.0mm, 2 Side polished

Crystal: CaF2 Crystal

Orientation: <111> +/-1.5 0

Size: 10x10x1.0 mm

Purity: > 99.99%

Polished: two sides polished optional
Surface finish (RMS or Ra): < 25A
Package: 1000 class clean plastic bag

CaF2, (110), 1"x1.0 mm,
2 Side polished-

Crystal: CaF2 Crystal

Orientation: <110> +/-1.5 o

Size: 1"x1.0 mm

Purity: > 99.99%

Polished: Two sides polished
Surface finish (RMS or Ra): < 25A
Package: 1000 class clean plastic bag

CaF2, (111), 1"x1.0 mm,
2 Side polished

Crystal: CaF2 Crystal

Orientation: <111> +/-1.50

Size: 1"x1.0 mm

Purity: > 99.99%

Polished: Two sides polished
Surface finish (RMS or Ra): < 25A
Package: 1000 class clean plastic bag




www.materials-a2z.com sales@materials-a2z.com

14. Cds

No.

Item

Description

CdS (0001) 5 mm X5 mm

Size: 5 mm X 5 mm x 0.5 mm thickness
Orientation: (0001)

1. x 0.5 mm, 1 Sides Polishing: one side polished.
polished Surface roughness: Ra<10A
Packing: in film supported box
Size: 5mm X 5 mm x 0.5 mm thickness
CdS (0001) 5 mm X5 mm | Orientation: (0001)
2. x 0.5 mm, 2 Sides Polishing: two sides polished.
polished Surface roughness: Ra<10A
Packing: in film supported box
Size: 10mm x 10mm x 1.0 mm
Cds (10-10) 10x10x1,0 | Orientation: (10-10)
3. mm, 2 side polished Polishing: two side polished.
! Surface roughness: Ra <10A
Packing: in film supported box
Size: 10mm x 10mm x 0.3 mm
CdS (0001) 10x10%0.3 Orientation: (0001)
mm, Low resistivities: < 1 N type, CoQPN
4, ’ . Polishing: Two sides optically polished. (60/40)
ohm-cm, 2 sides
polished (25P) Surfac.e.rf)ughness: Ra<10A
Resistivities: <1 ohm-cm
Packing: in film supported box
Size: 10mm x 10mm x 0.5 mm
CdS (0001) 10x10x0.5 Orientation: (0001)
5 mm, 1 side polished Polishing: one side side polished.
’ (1SP) R:1073-1075 Resistivity: 1073- 1075 ohm.cm
ohm.cm Surface roughness: Ra<10A
Packing: in film supported box
Size: 10mm x 10mm x 0.5 mm
CdS (0001) 10x10x0.5 Orientation: (0001)
6. mm, 2 side polished Polishing: Two sides polished.
(2SP) Surface roughness: Ra<10A
Packing: in film supported box
CdS (0001) N type, , Size: 10mm x 10mm x 1.0 mm
7 10x10x1.0 mm, High Orientation: (0001)

resistivities: >1E60hm-
cm, 2 sides polished

N type, Cd doped
Polishing: two sides optically polished. (60/40)
Surface roughness: Ra <10A
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Resistivities: >1E6 ohm-cm
Packing: in film supported box
Size: 10mm x 10mm x 1.0 mm
CdS (0001) N type, , Orientation: (0001)
N type, Cd doped
10x10x1.0 mm, low L . . .
8. o Polishing: two sides optically polished. (60/40)
resistivities: < 1 ohm-cm,
. . Surface roughness: Ra<10A
2 sides polished e
Resistivities: < 1 ohm-cm
Packing: in film supported box
CdS (0001) N type, , 25.4 | Size: 25.4 mm in Dia. x 1.0 mm thick
mm in dia x1.0 mm, High | Orientation: (0001)
9. resistivities: >1E60hm- N type,
cm, 2 sides polished Polishing: two sides optically polished. (60/40)
(60/40) Resistivities: >1E6 ohm-cm
ize: 38.1 Dia. x 1. hick
Cds (0001) N type, , 38.1 Slz.e 38' mm Dia. x 1.0 mm thic
N Orientation: (0001)
10 mm in dia x1.0 mm, Low N type
* | resistivities: <1 ohm-cm, o . . .
2 sides polished (60/40) P0|I.Sh.ln.g.. two sides optically polished. (60/40)
Resistivities: <1 ohm-cm
15. CdSe
No. Item Description
CdSe single crystal
CdSe single crystal Orientation (0001)
1 substrate, (0001) Sizes: 10 x 10 +/- 0.1 mm
’ 10x10x1.0mm,2sp Low Thickness: 1.0 +/- 0.1 mm
Resistivity Resistivities: < 1 ohm-cm
Surface Quality: two sides optical polished 60/40
CdSe single crystal
CdSe single crystal Orlentatl_on (0001)
doped with Cd
substrate, Cd-doped .
2. Sizes: 10 x 10 +/- 0.1 mm
(0001) 10x10x1.0mm,2sp )
o Thickness: 1.0 +/- 0.1 mm
Low Resistivity e
Resistivities: < 1 ohm-cm
Surface Quality: two sides optical polished 60/40
CdSe single crystal
CdSe single crystal Orientation (0001)
3 substrate, un-doped un-doped
’ (0001) 10x10x1.0mm,2sp | Sizes: 10 x 10 +/- 0.1 mm
High Resistivity Thickness: 1.0 +/- 0.1 mm
Resistivities: >E6 ohm-cm
Surface Quality: two sides optical polished 60/40
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16. CdTe / CZT / MCT
A.CdTe Substrates
No. Item Description

CdTe 10x10x0.5 mm,
Undoped, P-type,

Size: 10mm x 10mm x 0.5 mm
Orientation: Random ( Single crystal off axis, can not detect any
orientation by X-Ray )

= Random Orientation, 1 Polishing: one side polished.
side polished Surface roughness: <15A
Packing: in film supported box
Size: 5mm x 5mm x 0.5 mm
CdTe (111), undoped, p- | Orientation: (111)
; Resistivity: >10-6 ohm-com
2. type 5x5x0.5 mm, 1 side . . . .
olished Polishing: Optional at one side polished.
P Surface roughness: <15A
Packing: in film supported box
CdTe , Undoped, P-type Slzg: IOmm X 10mm x 1.0 mm
) L Orientation: (110)
Hi-Resistivity (110) .
3. . Resistivity: > 10-6 ohm-cm
10x10x1.0 mm, 1 Side . \ : .
optical polished 60/40 Polishing: One side optical polished 60/40 .
P Packing: In film supported box
Size: 5mm x 5mm x 0.35 mm
CdTe (111), Undoped, p- | Orientation: (111)
Resistivity: >10-6 ohm-com
4, type 5x5x0.35 mm, 2 e . . .
side polished Polishing: Optional at both sides polished.
P Surface roughness: <15A
Packing: in film supported box
Size: 10mm x 10mm x 1.0 mm
CdTe, Undoped, P-type, Orientation: (110)
5 (110) 10x10x1.0 mm, 2 Resistivity: > 106 ohm-cm ohm-cm
: Side soptical polished Polishing: Two sides side optical polished60/40 .
60/40 Surface roughness: <15A
Packing: in film supported box
Size: 10mm x 10mm x 0.35 mm
Orientation: (111)
P
CdTe (111), Undoped,P- Enedc(i)f?ce(rjesis:i\\//?te- > 10”6 ohm-cm
6. | type 10x10x0.35 mm,2 | >P Vi

Side polished

Carrier concentration: <10+12/cm 3
Polishing: Both sides polished.
Surface roughness: <15A

Packing: in film supported box
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CdTe (111), Undoped, P-
type 10x10x0.5 mm, 1
Side polished

Size: 10mm x 10mm x 0.5 mm
Orientation: (111)

Undoped P type

specific resistivity: 1x 1026 ohm-cm
Carrier concentration: <1012/cm 3
Polishing: Single side polished.
Surface roughness: <15A

Packing: in film supported box

CdTe (111), Undoped ,P-
type 15x15x0.5 mm, 1
Side polished-1

Size: 15mm x 15mm x 0.5 mm
Orientation: (111)

Undoped P type

specific resistivity: 1x 1006 ohm-cm
Carrier concentration: <10-12/cm 3
Polishing: Single side polished.
Surface roughness: <15A

Packing: in film supported box

CdTe (111)B, Undoped,
P-type 10x10x1.0 mm, 1
Side polished with B face
to be polished

Size: 10mm x 10mm x 1.0 mm

Orientation: (111)B

Undoped P type

specific resistivity: >1x 1026 ohm-cm

Carrier concentration: <1012/cm 3

Polishing: Single side polished with B face to be polished
Surface roughness: <15A

Packing: in film supported box

10.

CdTe (111)B, Undoped,
P-type 10x10x1.0 mm, 2
Side polished

Size: 10mm x 10mm x 1.0 mm

Orientation: (111)B

Undoped P type

specific resistivity: > 106 ohm-cm

Carrier concentration: <10+12/cm 3

Polishing: Both sides polished with chamfer to show B face.
Surface roughness: <15A

Packing: in film supported box

B. CZT Substrates

No.

Item

Description

CdTe doped with Zn, P
type, Hi-R ( CZT ) (111)
10x10x 0.5mm, Two
Sides polished

Crystal: Zn doped CdTe, also called CZT ( Cd1-x Zn x Te, x=0.04)
Orientation: <111> +/-0.5 0

Size: 10x10x 0.5 mm

Polished: two sides polished

Resistivity: ( P type )

Carrier concentration:

Surface roughness: < 15A

Package: 1000 class clean plastic bag
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CdTe doped with Zn, P

Crystal: Zn doped CdTe, also called CZT ( Cd1-x Zn x Te, x=0.04)
Orientation: <110> +/-0.5 o

Size: 10x10x 1.0mm

Polished: two sides polished

2. tlyg;ﬁncizzcjgt?liigiox Resistivity: > 4x104 ohm-cm ( P type )
’ Carrier concentration: ~ 1015/cm 3
Surface roughness: < 15A
Package: 1000 class clean plastic bag
Crystal: Zn doped CdTe, also called CZT ( Cd1-x Zn x Te, x=0.04)
Orientation: <111> +/-0.5 0
CdTe doped with Zn, P Slz?: 10x10x 0'5_ mm .
3. type, (CZT ) (111) 10x10x PoI|§hfeq: one side polished
0.5mm, 1sp Resistivity: (0.5-4.0) x 10 4 oh-cm ( P type)
! Carrier concentration: ~ 1015/cm 3
Surface roughness: < 15A
Package: 1000 class clean plastic bag
Crystal: Zn doped CdTe, also called CZT ( Cd1-x Zn x Te, x=0.04)
Orientation: <111> +/-0.5 0
CdTe doped with Zn, P SIZ?: 10x10x 1.0.mm .
4 type, (CZT ) (111) 10x10x Polllsh.e(':lz Two sides polished
1.0mm, 2sp Resistivity: (0.5-4.0) x 10 4 oh-cm ( P type )
! Carrier concentration: ~ 1015/cm 3
Surface roughness: < 15A
Package: 1000 class clean plastic bag
. Crystal: Zn doped CdTe, also called CZT ( Cd1-x Zn x Te, x=0.04)
CdznTe (11.1)8' with Zn Orientation: (111)B, with Zn concentration around 14%
concentration around -
Size: 10x10x 1.0 mm
5. 14%, P type, 7 . .
10x10x1.0mm 2sp PoI|§hfeq: Two sides polished
R:>1E6 ohm.cm Resistivity: >1E6 ohm.cm
Package: 1000 class clean plastic bag
C. MCdTe
No. Item Description
x=0.17
Size: 10mm x 10mm x 0.5 mm
Orientation: (111)
Hg(1-x)Cd(x)Te, x=0.17 Undoped N type
1 (111), Undoped, N-type | specific resistivity: > 1077 ohm-cm

10x10x0.5 mm, 2 Sides
polished

Carrier concentration, @ 77K: 3E14/cm 3

Electron Mobility, @77K: 1.5E5 cm”2/(V.s)

Cut-On Wavelength, @77K: from 3 micron to 40 micron
Cut-On Wavelength, @300K: from 3 micron to 40 micron
Polishing: Both sides polished.

Scratch/Dig: 60/40
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Packing: in film supported box

Hg(1-x)Cd(x)Te, x=0.17
(111), Undoped, N-type,

x=0.17

Size: 15 mm in dia x 0.5 mm

Orientation: (111)

Undoped N type

specific resistivity: > 1007 ohm-cm
Carrier concentration, @ 77K: 3E14/cm 3

2. 15 mm in dia x 0.5 mm, Electron Mobility, @77K: 1.5E5 cm”2/(V.s)
2 Sides polished Cut-On Wavelength, @77K: from 3 micron to 40 micron
Cut-On Wavelength, @300K: from 3 micron to 40 micron
Polishing: Both sides polished.
Scratch/Dig: 60/40
Packing: in film supported box
x=0.43
Size: 15 mm in dia x 0.5 mm
Orientation: (111)
Undoped N type
Hg(1-x)Cd(x)Te, x=0.43 specific resistivity: > 10A7 ohm-cm
3 (111), Undoped, N-type, | Carrier concentration, @ 77K: 3E14/cm 3
’ 15 mm in dia x 0.5 mm, Electron Mobility, @77K: 1.5E5 cm”2/(V.s)
2 Sides polished-1 Cut-On Wavelength, @77K: from 3 micron to 40 micron
Cut-On Wavelength, @300K: from 3 micron to 40 micron
Polishing: Both sides polished.
Scratch/Dig: 60/40
Packing: in film supported box
17. Cdwo4
No. Item Description
Single crystal CdWO4
CdWO4 Random Siz.e: mm Dia. x 4 mm Thickness
. . . Orientation: Random
1. orientation 5 Dia. . . .
x0.4mm, 1 side polished Polished surface: one side polished
! Surface roughness: Ra<10A
Packing: in 1000 class clean plastic bag
Single crystal CdAWO4
CdWO04 (001) Siz.e: 10rT1mx10mme.5 mm
2. | 10x10x0.5mm, 1 side Orientation: (001) ,
polished Polished surface: one side polished
Surface roughness: Ra <10A
Packing: in 1000 class clean plastic bag
CdwO04 (001) Single crystal CdAW04
3. 10x10x0.5mm, 2 side Size: 10mm x 10mm x 0.5 mm

polished

Orientation: (001) +/-0.5 °
Polished surface: two sides polished
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Surface roughness: Ra<10A

Packing: in 1000 class clean plastic bag

Single crystal CdWO4
Size: 10mm x 5mm x 0.5 mm

CdWO4 (001) ) Orientation: (001) +/-0.5 °
4. 10x5x0.5mm, 2 side . . .
olished Polished surface: two sides polished
P Surface roughness: Ra<10A
Packing: in 1000 class clean plastic bag
Single crystal CdWO4
CdWO04 (010) S|z§:5mmx5mmx0.1 mom
. Orientation: (010) +/-0.5
5. 5x5x0.1mm, 2 sides . . .
olished Polished surface: two sides polished
P Surface roughness: Ra<10A
Packing: in 1000 class clean plastic bag
Single crystal CdAWO4
CdWO4 (100) Slzg: 10n.'1mx5mmx0.5 r;']m
. Orientation: (100) +/-0.5
6. 10x5x0.5mm, 2 side . . .
olished Polished surface: two sides polished
P Surface roughness: Ra <10A
Packing: in 1000 class clean plastic bag
18. Ce: Lu2SiO5
No. Item Description
Crystal: Ce: Lu2SiO5
Ce:Lu2SiO5 substrate Ce dopant 0.26 mol %
1. (001 ) 1" Dia. x 1.0 mm Size: 1" Diameter x 1.0 mm thickness
2sp Orientation: (001 ) +/-0.5 0
Polish: Two sides optical polished.
Pack: Packed in 1000 class plastic bag
Crystal: Ce: Lu2SiO5
0,
Ce:Lu2Si05 substrate C_e dopant 0.26 mol %
) (001 ) 10x10%0.5 mm Size: 10x10x0.5 mm
{ e ’ ! Orientation: (001 ) +/-0.5 0
P Polish: One side optical polished.
Pack: Packed in 1000 class plastic bag
Crystal: Ce: Lu2SiO5
Ce:Lu2Si05 substrate Ce dopant 0.26 mol %
3 (001 ) 10x10x0.5 mm, Size: 10x10x0.5 mm

2sp

Orientation: (001 ) +/-0.5 0
Polish: One side optical polished.
Pack: Packed in 1000 class plastic bag
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19. CeO2 Epi Film on YSZ

No. Item Description

Epitaxial thin Film Composition: <100> Ce02

Ce02 Epi Film (40 nm one | Epitaxial Film Thickness: 40 nm +/- 10 nm

1. | side) on YSZ <100> Epitaxial FWHM: <5 °

10x10x0.5 mm. Substrate: <100>, YSZ, 10x10x0.5 mm, one side polished
Package: Sealed in Vacuum in a plastic box and bag.

Epitaxial thin Film Composition: <111>[ Ce02

Ce02 Epi Film (40 nm one | Epitaxial Film Thickness: 40 nm +/- 10 nm

2. | side) on YSzZ, Epitaxial FWHM: <5° +/-1°

<111>10x10x0.5 mm, 1sp | Substrate: <111>, YSZ, 10x10x0.5 mm, one side polished
Package: Sealed in Vacuum in a plastic box and bag.

20. Csl(TI)

No. Item Description
Csl Single crystal block Slzgz 10x.10x 5.0mm +/-0.05mm
1. | 10x10x 5.0 mm, fine Orientation: Randory
ground Polish: Fine gr'ound .
Pack: Packed in vacuum bag.
Dopant: with Tl concentration 1000-3000 ppm
Csl (TI) Single crystal Size: 10x10x 0.5mm +/-0.05mm
2. substrate 10x10x 0.5 Orientation: Radom
mm, 2sp Polish: Two sides optical polished.
Pack: Packed in vacuum bag.
Dopant: with Tl concentration 1000-3000 ppm
Csl (TI) Single crystal Size: 10x10x 1.0mm +/-0.05mm
3. substrate 10x10x 1.0 Orientation: Radom
mm, 1sp Polish: One side optical polished.
Pack: Packed in vacuum bag.

21. Cu - Copper single crystal substrates

No. Item Description

Bi-Single crystal copper substrate

Bi-Crystal Substrate of Boundary angle: 149

Cu: (100), 142 boundary, | Purity: > 99.9999%

10x10x1.5 mm, 1side Size: 10x10x1.5 mm

polished Orientation: <100> +/- 2 °

Surface finish (RMS or Ra): One side polished < 30A
Packing: in 1000 class clean-room with vacuumed bag
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Cu Single Crystal
Substrate: (100),
10x10x0.5 mm, 1side
polished

Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 10x10x0.5 mm

Orientation: <100> +/- 2 °

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra): One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological materials

Cu Single Crystal
Substrate: (110),
10x10x0.5 mm, 1 side
polished

45Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 10x10x0.5 mm

Orientation: <110> +/- 2°

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra) : One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological materials

Cu Single Crystal
Substrate: (111),
10x10x0.5 mm, 1 side
polished

Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 10x10x0.5 mm

Orientation: <111> +/- 2°

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra): One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological materials

Cu Single Crystal
Substrate: (100),
10x10x1.0 mm, 1side
polished

Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 10x10x1.0 mm

Orientation: <100> +/- 2 °

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra): One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological materials

Cu Single Crystal
Substrate: (110),
10x10x1.0 mm, 1 side
polished,

Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 10x10x1.0 mm

Orientation: <110> +/- 2°

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra): One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological materials

Cu Single Crystal
Substrate: (111),
10x10x1.0 mm, 1 side
polished

Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 10x10x1.0 mm

Orientation: <111> +/- 2°

Edge orientation available with high cost upon request !
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Surface finish (RMS or Ra): One side polished < 30A
Packing: in 1000 class cleanroom with vacuumed bag
Application: substrates for metal, alloy film and biological materials

Cu Metallic Substrate
(polycrystalline)

Cu Metallic Substrate ( polycrystalline)
Purity: 99.99%
Size: 10x10x0.5 mm

8. . Orientation: N/A
Fl)g::g:g.Smm, 1 side Surface finish (RMS or Ra): One side polished < 30A
Packing: in 1000 class cleanroom with vacuumed bag
Application: substrates for metal, alloy film and biological materials
Single crystal copper metallic substrate
Purity: > 99.9999%
Cu Single Crystal Size: 20x20x1.0 mm
9 Substrate: (110), Orientation: <110> +/- 2°
’ 20x20x1.0 mm, 1 side Edge orientation available with high cost upon request !
polished Surface finish (RMS or Ra): One side polished < 30A
Packing: in 1000 class cleanroom with vacuumed bag
Application: substrates for metal, alloy film and biological materials
Single crystal copper metallic substrate
Purity: > 99.9999%
Cu Single Crystal Size: 20x20x1.0 mm
10 Substrate: (111), Orientation: <111> +/- 2°
" | 20x20x1.0 mm, 1 side Edge orientation available with high cost upon request !
polished Surface finish (RMS or Ra): One side polished < 30A
Packing: in 1000 class cleanroom with vacuumed bag
Application: substrates for metal, alloy film and biological materials
Single crystal copper metallic substrate
Purity: > 99.9999%
Cu Single Crystal Size: 10mm Dia x 1.0 mm thickness
1 Substrate: (100), 10mm | Ori.: <100> +/-2 °
" | Dia.x1.0 mm, 1 side Edge orientation available with high cost upon request !
polished, Surface finish (RMS or Ra): One side polished < 30A
Packing: in 1000 class cleanroom with vacuumed bag
Application: substrates for metal, alloy film and biological material
Single crystal copper metallic substrate
Purity: > 99.9999%
Cu Single Crystal Size: 2" Dia x 1.0 mm thickness
1 Substrate: (100), 2" Dia. | Ori.: <100> +/-2°
" | x1.0 mm, 1 side Edge orientation available with high cost upon request !
polished, Surface finish (RMS or Ra): One side polished < 30A
Packing: in 1000 class cleanroom with vacuumed bag
Application: substrates for metal, alloy film and biological material
Cu Single Crystal
13. | Substrate: (110), Single crystal copper metallic substrate

10mmbDia. x1.0 mm, 1

Purity: > 99.9999%
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side polished,

Size: 10mm Dia x 1.0 mm thickness

Ori.: <110> +/-2°

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra): One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological material

14.

Cu Single Crystal
Substrate: (110), 2" Dia.
x1.0 mm, 1 side
polished,

Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 2" Dia x 1.0 mm thickness

Ori.: <110> +/-2°

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra): One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological material

15.

Cu Single Crystal
Substrate: (111), 2" Dia.
x1.0 mm, 1 side polished

Single crystal copper metallic substrate

Purity: > 99.9999%

Size: 2" Dia x 1.0 mm thickness

Ori.: <111> +/-2°

Edge orientation available with high cost upon request !

Surface finish (RMS or Ra): One side polished < 30A

Packing: in 1000 class cleanroom with vacuumed bag

Application: substrates for metal, alloy film and biological material

16.

Copper Foil for Battery
Anode Substrate (190m
length x 298mm width x
9um thickness) - EQ-
bccf-9u

This copper foil (9 um ) is used as a substrate for coating anode materials
in Li-lon battery research.

Specifications:

Material: Copper, Purity> 99.99%
Sold in roll only

Length: 190m

Width: 298mm

Thickness: 9 um

Density: 8.94 g:cm-3

Net weight: 5.5 kg

Tube weight: 1 kg

Shipped in vacuum bag

17.

Copper Foil for
Graphene Growth
(150m length x 150mm
width x 25um thickness)
- EQ-bccf-25u

This copper foil with 25 um thickness is best candidate as substrate for
growing Graphene with MTI's Dual Tube Furnace.

Specifications:

Material: Tough Pitch Copper, Purity> 99.99%
Tensile Strength: 28 kgf/mm
Elongation: MIN3-8

Hardness Test: 80HV

Grain Size: 0.02mm

Electric Conductivity: 97% @20C
Resistivity: <0.017165 Q-mm/m
Sold in roll only

Length: 150m

Width: 150mm
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Thickness: 25 um
Density: 8.94 g-cm-3
Net weight: 5 kg
Shipped in vacuum bag

18.

Copper Net Foil for
Battery Anode Substrate
(240mm width x 55um
thickness x 20 Meter L) -
EQ-bcenf-55u

10This copper net foil (55 um ) is used as a substrate for coating anode
materials in Li-lon battery research.

Specifications:
Material: Copper, Purity> 99.99%

Sold in roll only

Length: 20 meter
Width: 240mm
Thickness: 55 um
Density: 8.94 g-cm-3
Net weight: 1 kg per roll
Shipped in vacuum bag

22.

Diamond on Silicon Wafer

No. Item Description
Wafer Size: 4" diameter x 0.5mm
Si wafer Orientation: (100) + /- 0.5°
Diamond on Oxide (DOI) | Insulating Layer: SiO2
1. Wafer, 4", 2 um Thick, Diamond film thickness: 2 microns,, Oxide Layer: 1 micron
10 nm Ra Resistivity: 10E3 ~ 10E4 ohm-cm
Surface Roughness: as grown, RA <10 nm
Package: One 1000 class clean room with 100 class plastic bag
Wafer Size: 4" diameter x 0.5mm
. . . . _ o
Diamond on Silicon Sllwafer Orlentajclon. (100) +./ 0.5
" . Diamond film thickness: 2 micron
2. Wafer, 4", 2 um Thick, e
10 nm Ra Resistivity: 10E3 ~ 10E4 ohm-cm
Surface Roughness: as grown, RA <10 nm
Package: One 1000 class clean room with 100 class plastic bag
Wafer Size: 4" diameter x 0.5mm
. . . . _ o
Electric Conductive Si wafgr Orlentatlc')n. (100) + /- 0.5
. Insulating Layer: SiO2
Diamond on Insualtor . . . . . .
3. " . Diamond film thickness: 2 micron, Oxide Layer: 1 micron
Wafer, 4", 2 um Thick, L
10 nm Ra Resistivity: <0.1 ohm-cm
Surface Roughness: as grown, RA < 10 nm
Package: One 1000 class clean room with 100 class plastic bag
Wafer Size: 10x10mm
Diamond on Oxide . . L o
4 Wafer, 10x10mm, 2um Si wafer Orientation: (100) + /- 0.5

Thick, 10nm Ra

Insulating Layer: SiO2
Diamond film thickness: 2 microns, Oxide Layer: 1 micron
Resistivity: 10E3 ~ 10E4 ohm-cm
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Surface Roughness: as grown, RA < 10 nm
Package: One 1000 class clean room with 100 class plastic bag

Wafer Size: 10x10

Silicon wafer Orientation: (100) + / - 0.5°

Diamond film thickness: 2 micron

Resistivity: 10E3 ~ 10E4 ohm-cm

Surface roughness: one sides CMP polished with surface roughness < 10 A
Package: One 1000 class clean room with 100 class plastic bag

Diamond on Silicon
5. Wafer, 10x10mm, 2 um
Thick, 10 nm Ra

Wafer Size: 10x10mm
Electric Conductive Si wafer Orientation: (100) + /- 0.5

. Insulating Layer: SiO2
Diamond on Insultor . ) . . . .
6. Diamond film thickness: 2 micron, Oxide Layer: 1 micron
Wafer, 10x10, 2 um L
Thick 10 nm Ra Resistivity: <0.1 ohm-cm
! Surface Roughness: as grown, RA < 10 nm
Package: One 1000 class clean room with 100 class plastic bag

Wafer Size: 4" diameter x 0.5mm
Silicon wafer Orientation: (100) + / - 0.5°
Diamond film thickness: 1 micron
Resitivity: 103 ~ 104 Ohm-cm

Diamond on Silicon
7. Wafer, 4", 1 um Thick,

1nm Ra Surface roughness: one sides CMP polished with surface roughness < 10 A
Package: One 1000 class clean room with 100 class plastic bag
Wafer Size: 10x10mm
Si wafer Orientation: (100) Prime grade,P-type , B-doped
Diamond on Silicon Diamond film: 100 nm Aqua25
8. Wafer, 10x10mm, 0.1 Diamond film thickness: 01 micron,

micron Thick, Ra<1 nm Diamond Resistivity: 1000-10000 ohm-cm
Surface Roughness: as grown, RA<1nm
Package: One 1000 class clean room with 100 class plastic bag

23. DySc03/GdScO3//ThbScO3

No. Item Description

Specifications:
Size: 10mm x 10mm x 0.5mm
Orientation: (110) +/-0.5°

DyScO3 (110) Polish: one side EPI polished with surface roughness Ra<5 A

1. 10x10%0.5mm 1sp Package: One 1000 class clean room with 100 class plastic bag
Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
11
2. Gdsc03 (110) Specifications:

10x10x0.5mm 1sp

Size: 10mm x 10mm x 0.5mm
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Orientation: (110) +/-0.5°
Polish: one side EPI polished with surface roughness Ra<5 A
Package: One 1000 class clean room with 100 class plastic bag
Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
Specifications:
Size: 10mm x 10mm x 0.5mm
Orientation: (110) +/-0.5°
ish: . . . <
5, | GdSc03 (110) Fackages One 1000 closs cean room with 100 cassplastc bag
" | 10x10x0.5mm 2sp g P &
Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
Material: GdScO3
Size: 5mm x 5mm x 0.5mm
Orientation: (110) +/-0.5°
4 GdScO3 (110) Polish: Two sides EPI polished with surface roughness Ra<5 A
’ 5x5x0.5mm 2sp Package: One 1000 class clean room with 100 class plastic bag
Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
Specifications:
Size: 5mm x 5mm x 0.5mm
Orientation: (110) +/-0.5°
| [orsosiun |l oneaie o potted it st s o5
’ 5x5x0.5mm 1sp ge: P g
Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
Specifications:
Size: 5mm x 5mm x 0.5mm
Orientation: (110) +/-0.5°
ish: . . . <
6. | DySco3 (110 Fackage: One 1000 closs clean room with 100 cass lasc b
’ 5x5x0.5mm 2sp 8 P &
Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
7. -Il-giigfo(é?r)n 1s Specifications:
) P Chemical Formula: ThScO3
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Size: 10mm x 10mm x 0.5mm

Orientation: (110) + / - 0.5 ° Orthorhombic

Tolerance : <0.5 o

Edge Parallel: (001) Notches

Polish: one side EPI polished with surface roughness Ra<5 A ( measured
by AFM)

Package: One 1000 class clean room with 100 class plastic bag

Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film

ThSc03 (110)
5x5x0.5mm 1sp-

Specifications:

TbhSc03

Size: 5mm x 5mm x 0.5mm

Orientation: (110) +/ - 0.5 ° Orthorhombic

Tolerance : <0.5 o

Edge Parallel: (001) Notches

Polish: one side EPI polished with surface roughness Ra< 5 A
Package: One 1000 class clean room with 100 class plastic bag

Features:
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film

24,

Fe - Stainless Steel Substrate ( Polycrystaline)

No. Item Description
Polycrystal Fe foil : 1" x Polycrystal Fe foil
1. 1" x 0.5mm, as cold Purity: 99.99%
rolling Substrate dimension: 1" x 1" x 0.5mm
Surface roughness: as cold rolling
. . Polycrystalline S5316 stainless steel foil
Stainless S'teel Foil: 53396 Foil dimension: 0.1 mm Thickness x 300mm Width x 4000 mm Length
0.1mm Thick x 300mm W ) .
2. Surface fitness: as cold rolling
x 4000 mm L, SSF-316- Weight: ~1000
300-01 gnt: &
Stainless Steel Substrate Polycrystal SS.30? stainless stejel substrate .
(55301-polycrystalline): Average Grain Size: 10~50 Microns ( No annealling )
3. "o poTyery ) Substrate dimension: 25.4 diameter x 0.3 mm thickness, ( 1" Dia. x0.3
1" Dia x 0.3 mm, as cold
rolling mm)
Surface roughness: as cold rolling
Stainless Steel Subs.trate Polycrystal SS301 stainless steel substrate
(SS301-polycrystalline): . . .
4. 1" x 1" x 0.3 mm. as cold Average Grain Size: 10~50 Microns ( No annealling )
. ' ! Substrate dimension: 25.4x25.4 x 0.3 mm, ( 1"x1"x0.3 mm)
rolling .
Surface roughness: as cold rolling
5 Stainless Steel Substrate Polycrystal SS301 stainless steel substrate

(SS316-polycrystalline):

Average Grain Size: 10~50 Microns ( No annealling )




www.materials-a2z.com

sales@materials-a2z.com

1"x1" x 0.5 mm, as cold
rolling

Substrate dimension: 25.4x25.4 x 0.5 mm, ( 1"x1"x0.5 mm)
Surface roughness: as cold rolling

25.

GaAs

A.GaAs(100)

i. GaAs (100) undoped

No.

Item

Description

GaAs (100) orientation,
SI (semi-insulating),
undoped 10x10x 0.5mm,
1sp,

GaAs single crystal wafer

Growing Method: LEC

Orientation: (100)

Size: 10x10x0.5mm

Polishing:One side polished
Doping: undoped

Conductor type: SlI, Semi-Insulating
Resistivity: ~1 x 1007 Ohm.cm
Mobility: ~4500 cm”2/V.S

EPD: ~5x1074/cmA-2

GaAs( LEC ) Wafer (100)
undoped Semi-Insulated
2"D x0.5 mm, 1SP

GaAs single crystal wafer

Growing Method: LEC

Orientation: (100)

Size: 2" dia x 0.5mm

Polishing: one side polished; Roughness: <5 Angstrom
Doping: undoped

Conductor type: Semi-Insulating

Resistivity: (4.5-4.86) x 10" Ohm.cm

Mobility: 6360-6810cm °/ V.S

Carrire Concentration: (1.89-2.18)x107 a/em®
EPD: ~8600-9700/cm’

GaAs( LEC ) Wafer (100)
undoped Semi-Insulated
2"D x0.5 mm, 2SP

GaAs single crystal wafer

Growing Method: LEC

Orientation: (100)

Size: 2" dia x 0.5mm

Polishing: Two sides polished; Roughness: < 5 Angstrom
Doping: undoped

Conductor type: Semi-Insulating

Resistivity: (3.45-5.49) x 10’ Ohm.cm

Mobility: 2140-3850cm 2/ V.S

EPD: ~7000-19000/cm’

GaAs, Growing Method:
VGF ,(100) undoped
Semi-Insulated 10x10
x0.6 mm, 1SP

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Flat: (01-1) .(011)

Size: 10x10 x 0.6mm
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Polishing: one side polished;
Ra(Average Roughness): < 0.4 nm
Doping: undoped

Conductor type: Semi-Insulating
Resistivity: (0.6-1.1)E8 Ohm.cm
Mobility:5870-6120 cm”2/v.s.
EPD: <5000/cm’

GaAs Wafer, Growing
Method: VGF ,(100)
undoped Semi-Insulated
100mm D x0.6 mm, 1SP

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Flat: (01-1) .(011)

Size: 100 mm dia x 0.6mm
Polishing: one side polished;
Ra(Average Roughness): < 0.4 nm
Doping: undoped

Conductor type: Semi-Insulating
Resistivity: (0.6-1.1)E8 Ohm.cm
Mobility:5870-6120 cm”2/v.s.
EPD: <5000/cm’

GaAs Wafer, Growing
Method: VGF ,(100)

6. undoped Semi-Insulated
100mm Dia. x0.6 mm,
2SP

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Flat: (01-1) .(011)

Size: 100mm dia x 0.6mm
Polishing: two sides polished;
Ra(Average Roughness): < 0.4 nm
Doping: undoped

Conductor type: Semi-Insulating
Resistivity: (3.3-4.4)E8 Ohm.cm
Mobility: 4710-5190 cm”2/v.s
EPD: <5000/cm’

GaAs Wafer , Growing
Method: VGF ,(100)
undoped Semi-Insulated
2"D x0.5 mm, 1SP

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 2" dia x 0.5mm

Polishing: single side polished
Doping:un- doped

Conductor type: Semi-insulating
Ra(Average Roughness) : < 0.4 nm
Mobility: 5210-6540 cm”2/V.S
Resistivity:(1.0-2.2) x 1078 ohm.cm
EPD: <5000cm”2

GaAs Wafer, Growing
Method: VGF ,(100)
undoped Semi-Insulated
2"D x0.5 mm, 2SP

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 2" dia x 0.5mm

Polishing: Double sides polished
Doping:un- doped

Conductor type: Semi-insulating
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Ra(Average Roughness): < 0.4 nm
Mobility: 5510-6180 cm”2/V.S
Resistivity:(1.0-2.9) x 1078 ohm.cm
EPD: <5000cm”2

VGF-GaAs (100)
orientation, undoped,
Semi-insulating, 1sp, 3"

VGF -GaAs single crystal wafer

Mechanical grade, Not Epi-ready, may have micro twin or lineage on <20%
wafer surface, Undoped, Semi-Insulating;

Major Flat: EJ (0-1-1) or US (01-1) with length: 22 +/- 2 mm;

9. . Minor Flat: EJ (0-11) or US (011) with length: 11 +/- 2 mm;
dia x Orientation: (100) +/- 0.5 deg.;
0.45mm,Mechanical . ’ > Oe8;
Grade Diameter: 76.2 +/- 0.4 mm;
Thickness: 450 +/- 25 um;
One side polished
GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)
VGF-GaAs (100) Size: 3" diax 0.5mm
. . Polishing: both sides polished;
orientation, undoped,
10. . . " Ra(Average Roughness): < 0.4 nm
Semi-insulating, 2sp, 3 .
. Doping: undoped
dia x 0.5mm . \
Conductor type: Semi-Insulating
Resistivity: ( 0.6-2.0)x10780hm.cm
Mobility: 5350-6380cm”2/V.S
EPD: <5000cmA”-2
VGF -GaAs single crystal wafer
Y - . . . o
VGF-GaAs (100) Mechanical grade, Not Epi rea?dy, maY have micro twin or lineage on <20%
orientation. undoped wafer surface, Undoped, Semi-Insulating;
Semi-insula,tin 12 ’3,, Major Flat: EJ (0-1-1) or US (01-1) with length: 22 +/- 2 mm;
11. |8 & 5P, Minor Flat: EJ (0-11) or US (011) with length: 11 +/- 2 mm;
dia x Orientation: (100) +/- 0.5 deg.;
0.45mm,Mechanical . ) > Ce8-
Grade Diameter: 76.2 +/- 0.4 mm;
Thickness: 450 +/- 25 um;
One side polished
ii. GaAs (100) Te-doped
No. Item Description
GaAs single crystal wafer, PRIME Grade
Growing Method: LEC
GaAs (100) orientation, Orientation: (100) 2 degree OFF Toward [101] +/- 0.5 deg
2 deg OFF Toward [101] | Size: 2" dia x 0.5mm
1. +/- 0.5 deg, Te doped, N- | Polishing: One side polished

type, 2" dia x 0.5mm,
1sp, Prime Grade

Doping: Te doped

Conductor type: N-type

Carrier Concentration: (1~2) x 10717 /cm”3
Mobility: 3000~1800 cm”2/V.S

Resistivity: 0.0105 ~ 0.0074 ohm-cm
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EPD: (3~10)x1073/cmA2
Note: EPI polishing: RMS < 5 Angstrom

iii. GaAs(100) Si- doped
No. Item Description
GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)
GaAs - Growing Method: izﬁs-hzing'lgr):eassir;empolished
VGF (100) Si doped, N- A
"o Doping: Si doped
L tlype, 2 7dlla7xl(1).5nzgn/\,l7 Conductor type: N-type
/CS:{/C\_S,( 1-7.4)x Carrier Concentration: (7.1-7.4) x 10217 /cm”3
Mobility: 2350-2710 cm”2/V.S
Resistivity:(3.3-3.6) E-3 ohm.cm
EPD: <5000cm”2
Ra(Average Roughness): < 0.4 nm
GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)
GaAs - Growing Method: | Size: 2" dia x 0.5mm
VGF (100) Si doped, N- Polishing: One side polished
2. type, 2" dia x 0.5mm, Doping: Si doped
1sp,cc:(7.2-9.5) x 10717 | Conductor type: N-type
/cmA3 Carrier Concentration: (7.2-9.5) x 10~17 /cm”3
Mobility: 2400-2460 cm”2/V.S
Resistivity: (2.7-3.5) E-3 ohm.cm
EPD: <5000cm”2
Ra(Average Roughness): < 0.4 nm
GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)
Gots - Growing Method: | ol 00D oAT e
VGF (100) Si doped, N- e
e Doping: Si doped
3. tlype, 2 f'g 13.35:10?18 Conductor type: N-type
/:rl:]’,c\g (1.0-1.8) x Carrier Concentration: (1..-1.8) x 10218 /cm”3
Mobility:1960-2590 cmA2/V.S
Resistivity: (1.8-2.4) E-3 ohm.cm
EPD: <500cm”2
Ra(Average Roughness): < 0.4 nm
GaAs - Growing Method: | GaAs single crystal wafer
VGF (100) Si doped, N- Growing Method: VGF
4, type, 2" dia x 0.5mm, Orientation: (100)

1sp,cc:(4.2-6.7) x 10716
/ecm”3

Size: 2" dia x 0.5mm
Polishing:One side polished
Doping: Si doped
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Conductor type: N-type

Carrier Concentration: (4.2-6.7) x 1016 /cm”3
Mobility: 3720-5230 cm”2/V.S
Resistivity:(2.0-4.0) E-3 ohm.cm

EPD: <5000cm”2

Ra(Average Roughness): < 0.4 nm

GaAs, Growing Method:
VGF(100) Si doped, N-
type, 2" dia x 0.5mm,
2sp,Carrier
Concentration: (1.0-1.1)
x 10718 /cm”3

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 2" dia x 0.5mm
Polishing:two sides polished
Doping: Si doped

Conductor type: S-C-N

Carrier Concentration: (1.0-1.1) x 10218 /cm”3
Mobility: 2270-2370 cm”2/V.S
Resistivity:(2.5-2.6) E-3 ohm.cm
EPD: <5000cm”2

Ra(Average Roughness): < 0.4 nm

GaAs, Growing Method:
VGF(100) Si doped, N-
type, 2" dia x 0.5mm,
2sp,Carrier
Concentration: (4.3-6.2)
x 10716 /cm”3

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 2" dia x 0.5mm
Polishing:two sides polished
Doping: Si doped

Conductor type: S-C-N

Carrier Concentration: (4.3-6.2) x 1016 /cm”3
Mobility: 3450-3880 cm”2/V.S
Resistivity: (2.8-3.9) E-2 ohm.cm
EPD: <5000cm”2

Ra(Average Roughness): < 0.4 nm

GaAs, Growing Method:
VGF(100) Si doped, N-
type, 3" dia x 0.5mm,
2sp,Carrier
Concentration: (1.1-1.6)
x 10718 /cmA3

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 3" dia x 0.5mm
Polishing:two sides polished
Doping: Si doped

Conductor type: S-C-N

Carrier Concentration: (1.1-1.6) x 10*18/cm”3
Mobility: 1950-2240 cm”2/V.S
Resistivity:(2.0-2.5) E-3 ohm.cm
EPD: <1000cm”2

Ra(Average Roughness): < 0.4 nm

GaAs, Growing Method:
VGF(100) Si doped, N-
type, 4" dia x 0.5mm,
2sp,Carrier
Concentration: (2.2-3.1)
x 10718 /cmA3

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 4" dia x 0.5mm
Polishing: two sides polished
Doping: Si doped
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Conductor type: S-C-N

Carrier Concentration: (2.2-3.1) x 10718/cm”3
Mobility: 1670-1820 cm”2/V.S
Resistivity:(1.2-1.6) E-3 ohm.cm

EPD: <5000cm”2

Ra(Average Roughness): < 0.4 nm

GaAs (100) orientation,
Si doped, N-type, 2" dia

GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 2" dia x 0.35mm
Polishing: both sides polished
Doping: Si doped

. . 2
9 X 0'35.rr'1r'n, P Conductor type: N-Type
resistivities: (1-8)E-3 .
ohm-cm Resistivities: (1~8) x 10”-3 ohm-cm
Carrier Concentration: ~2.0E18 /cm”3 (296 deg K)
Mobility: > 1,500 cm”2/V.S
EPD: < 8x1073/cm”2
Note: Not EPI ready wafers
iv. GaAs(100) Cr-doped
No. Item Description
GaAs single crystal wafer
Growing Method: VGF
Orientation: (100)
GaAs , Growing Method: I“zlcfﬁshzlndl;f‘l'\)/(vg?’s?(:ri’r;:s]1 olished
VGF(100) Cr- doped, SI- , P
1. "o Doping: Cr- doped
type, 2" dia x 0.35mm,
2% Conductor type: S-I
P Ra(Average Roughness): < 0.4 nm
Mobility: 5560-5950 cm”2/V.S
Resistivity: (0.8-1.3) E8 ohm.cm
EPD: <5000cm”2
v. GaAs(100) Zn-doped
No. Item Description
GaAs single crystal wafer
Growing Method: LEC
Orientation: (100)
GaAs (100) orientation, izﬁshlngS)((I())nzSST;IZ olished
1. Zn-doped 10x5x & P

0.35mm, 1sp,

Doping: Zn doped

Conductor type: P-type

Carrier Concentration: ~5 x 10718 /cm”3
Mobility: >=50 cm”2/V.S

EPD: <=5x10"4/cm”2

Note: Not EPI ready wafers
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GaAs single crystal wafer

Growing Method: LEC

Orientation: (100)

Size: 2" dia x 0.4mm

Polishing: both sides polished; Roughness: <5 Angstrom
Doping: Zn-doped

Conductor type: P-type

Resistivity: (6~7) x 10-2 Ohm.cm
carrier concentration, 6.15 E17 cm”-3
Mobility: ~150 cmA2/V.S

EPD: <2.x10"4/cmA-2

GaAs (100) orientation, P
type, Zn-doped, 2" dia x
0.4mm, 6.15xE17cmA-3,
2sp

GaAs single crystal wafer

Growing Method: VGF
Orientation: (100)

Size: 2" dia x 0.5mm

GaAs Wafer - Growing Polishing: one side polished
Method: VGF (100) Zn Doping:Zn doped

doped P-type, , 2"x0.5 Conductor type: S-C-P

mm, 1sp Carrier Concentration: (1.1-1.2) x 10218 /cm”3
Mobility: 156-159 cm”2/V.S

EPD: <5000/cm”2

Resistivity: (3.2-3.4)x10”-2 ohm.cm
Ra(Average Roughness) : < 0.4 nm

GaAs single crystal wafer

Growing Method: VGF

Orientation: (100)

Size: 2" dia x 0.5mm

GaAs Wafer - Growing Polishing: one side polished
Method: VGF (100) Zn Doping:Zn doped

doped P-type, ,2"x0.5 Conductor type: S-C-P

mm, 1sp Carrier Concentration: (5.6-7.8) x 10~17 /cm”3
Mobility: 182-199 cm”2/V.S

EPD: <5000/cm”2

Resistivity: (5.3-5.6)x10"-2 ohm.cm
Ra(Average Roughness) : < 0.4 nm

GaAs single crystal wafer

Growing Method: VGF
Orientation: (100)

Size: 2" dia x 0.35mm

Polishing: one side polished
Doping:Zn doped

Conductor type: S-C-P

Carrier Concentration: (2.0-3.2) x 10218 /cm”3
Mobility: 117-137 cm”2/V.S

EPD: <5000/cm”2

Resistivity: (1.7-2.3)x10”-2 ohm.cm
Ra(Average Roughness) : < 0.4 nm

GaAs Wafer - Growing
Method: VGF (100) Zn
doped Ptype, , 2"x0.35
mm, 1sp
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GaAs Wafer - Growing
Method: VGF (100) Zn
doped Ptype, , 2"x0.35
mm, 1sp

GaAs single crystal wafer

Growing Method: VGF

Orientation: (100)

Size: 2" dia x 0.35mm

Polishing: one side polished
Doping:Zn doped

Conductor type: S-C-P

Carrier Concentration: (2.0-3.2) x 10018 /cm”3
Mobility: 117-137 cm”2/V.S

EPD: <5000/cm”2

Resistivity: (1.7-2.3)x10”-2 ohm.cm
Ra(Average Roughness) : < 0.4 nm

GaAs Wafer - Growing
Method: VGF (100) Zn
doped Ptype, , 3"x0.625
mm, 1sp

GaAs single crystal wafer

Growing Method: VGF
Orientation: (100)

Size: 3" dia x 0.625mm

Polishing: one side polished
Doping:Zn doped

Conductor type: S-C-P

Carrier Concentration:(1.3-2.2) x 10219 /cm”3
Mobility: 64-75 cm”2/V.S

EPD: <5000/cm”2

resistivity: (4.5-6.7)x107-3 ohm.cm
Ra(Average Roughness) : < 0.4 nm

GaAs Wafer - Growing
Method: VGF (100) Zn
doped Ptype, , 100mm
x0.625 mm, 2sp,Carrier
Concentration:(1.3-1.6) x
10719 /cmA3

GaAs single crystal wafer

Growing Method: VGF
Orientation: (100)

Size: 100mm dia x 0.625mm
Polishing: Two sides polished
Doping: Zn doped

Conductor type: S-C-P

Carrier Concentration:(1.3-1.6) x 10719 /cm”3
Mobility: 70-75 cm”2/V.s

EPD: <=5000/cm”2
resistivity:(5.5-6.5) x10”A-3 ohm.cm
Ra(Average Roughness) : < 0.4 nm

B. GaAs (110)

No.

Item

Description

GaAs VGF Grown(110)
orientation, Un-doped,
Semi-Insulating, 100mm
dia x 0.5mm, 1sp

GaAs single crystal wafer
Growing Method: VGF
Orientation: (110)

Size: 100mm dia x 0.5mm
Polishing: One side polished
Doping: Un-doped
Conductor type:S-|

Carrier Concentration: N/A
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Mobility: 3990-5030cmA2/V.S
Resistivity: (2.5-5.1)x10*8ohm.cm
Ra(Average Roughness): < 0.4 nm

GaAs VGF Grown(110)
orientation, un-doped,
Semi-Insulating, 3" dia x
0.5mm, 1sp

GaAs single crystal wafer

Growing Method: VGF
Orientation: (110)

Size: 3" dia x 0.5mm

Polishing: One side polished
Doping: Un-doped, Semi-Insulating
Conductor type:S-|

Carrier Concentration: N/A
Mobility: 4570-5110cmA2/V.S
Resistivity: (2.6-3.8)x10*8ohm.cm

GaAs VGF Grown(110)

orientation, Zn-doped,

P-type, 3" dia x 0.5mm,
1sp

GaAs single crystal wafer

Growing Method: VGF
Orientation: (110)

Size: 3" dia x 0.5mm

Polishing: One side polished
Doping: Zn-doped

Conductor type: P-type

Carrier Concentration: (5.5-6.3)E19/cm”3
Mobility: 184-193cm”2/V.S

EPD: <5000/cm”2

Resistivity: (5.4-5.9)x10”-20hm.cm
Ra(Average Roughness): < 0.4 nm

GaAs VGF Grown(110)

orientation, Zn-doped,

P-type, 3" dia x 0.5mm,
2sp,

GaAs single crystal wafer

Growing Method: VGF
Orientation: (110)

Size: 3" dia x 0.5mm
Polishing: Two sides polished
Doping: Zn-doped

Conductor type: P-type

Carrier Concentration: (1.3-1.4)E19/cm”3
Mobility: 71-74 cm”~2/V.S
Ra(Average Roughness): < 0.4 nm
Resistivity: (6.1-6.6)x10”-3o0hm.cm

GaAs, VGF Grown (110)
ori. N type, Si-doped,
10x10x0.3mm, 2sp

GaAs single crystal wafer

Growing Method: VGF

Orientation: (110)

Size: 10x10x0.3mm

Polishing: two sidse polished

Doping: Si-doped

Conductor type: S-C-N

Carrier Concentration: (1.4-4.1)x10E17/cm”3
Mobility: 3100-3180 cm”2/V.S

Ra(Average Roughness): < 0.4 nm
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GaAs, VGF Grown (110)
ori. N type, Si-doped, 2"
dia x 0.35mm, 1sp,

GaAs single crystal wafer

Growing Method: VGF

Orientation: (110)

Size: 2" dia x 0.35mm

Polishing: One side polished

Doping: Si-doped

Conductor type: S-C-N

Carrier Concentration: (1.4-4.1)x10E17/cmA3
Mobility: 3100-3180 cm”2/V.S

Ra(Average Roughness): < 0.4 nm

GaAs, VGF Grown (110)
ori. N type, Si-doped, 2"
dia x 0.4mm, 1sp

GaAs single crystal wafer

Growing Method: VGF

Orientation: (110)

Size: 2" dia x 0.4 mm

Polishing: One side polished
Doping: Si-doped

Conductor type: S-C-N

Carrier Concentration: (2.4-2.7)x10E18/cm”3
Mobility: 1800-1820 cm”2/V.S
Resistivity: ( 1.3-1.5)x10”-2 ohm.cm
Ra(Average Roughness): < 0.4 nm

GaAs, VGF Grown (110)
ori. N type, un-doped,
10x10x0.2mm, 2sp

GaAs single crystal wafer

Growing Method: VGF
Orientation: (110)

Size: 10x10x0.2mm

Polishing: Two sides polished
Doping: un-doped

Conductor type: S-I

Mobility: 3990-5030 cm”2/V.S
Resistivity: ( 2.5-5.1)x1078 ohm.cm
Ra(Average Roughness): < 0.4 nm

GaAs, VGF Grown (110)
ori. N type, un-doped,
10x10x0.5mm, 1sp

GaAs single crystal wafer

Growing Method: VGF
Orientation: (110)

Size: 10x10x0.5mm

Polishing: One side polished
Doping: un-doped

Conductor type: S-I

Mobility: 3990-5030 cm”2/V.S
Resistivity: ( 2.5-5.1)x10”8 ohm.cm
Ra(Average Roughness): < 0.4 nm

10.

GaAs, VGF Grown (110)
ori. N type, un-doped,
5x5x0.2mm, 2sp

GaAs single crystal wafer
Growing Method: VGF
Orientation: (110)

Size: 5x5x0.2mm

Polishing: Two sides polished
Doping: un-doped
Conductor type: S-I
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Mobility: 3990-5030 cm”2/V.S
Resistivity: ( 2.5-5.1)x10~8 ohm.cm
Ra(Average Roughness): < 0.4 nm

11.

GaAs, VGF Grown (110)
ori. un-doped, Semi-
Insulating,
20x20x0.5mm, 1sp

GaAs single crystal wafer

Growing Method: VGF
Orientation: (110)

Size: 20x20x0.5mm

Polishing: One side polished
Doping: un-doped

Conductor type: S-I

Mobility: 3990-5030 cm”2/V.S
Resistivity: ( 2.5-5.1)x1078 ohm.cm
Ra(Average Roughness): < 0.4 nm

12.

GaAs, VGF Grown (110)
ori. Zn-doped, P-type, 2"
dia x 0.5mm, 1sp,

GaAs single crystal wafer

Growing Method: VGF

Orientation: (110)

Size: 2" dia x 0.5mm

Polishing: One side polished

Doping: Zn-doped

Conductor type: P-type

Carrier Concentration: (1.2-1.3)x10E19/cm”3
Mobility: 72-75 cm”2/V.S

Ra(Average Roughness): < 0.4 nm

13.

GaAs, VGF Grown (110)
orientation, SlI, undoped,
2" dia x 0.5mm, 2sp,

GaAs single crystal wafer
Growing Method: VGF
Orientation: (110)

Size: 2" dia x 0.5mm

Polishing: two sides polished
Doping: undoped,

Conductor type: Sl ( semi-insulating )
Carrier Concentration: N/A
Mobility: 3780-3920 cm”2/V.S
EPD: N/A

Resistivity: ( 4.3-4.8)E8 ohm.cm
Ra(Average Roughness): < 0.4 nm

14.

GaAs, VGF Grown (110)
orientation, SlI, undoped,
2" dia x 0.5mm, 1sp,

GaAs single crystal wafer

Growing Method: VGF
Orientation: (110)

Size: 2" dia x 0.5mm

Polishing: one side polished
Doping: undoped,

Conductor type:Sl ( semi-insulating
Carrier Concentration: (0.2-5.5)E8/cm”3
Mobility: 3830-5270 cm”2/V.S
EPD: <5000/cm”2

Resistivity: ( 2.2-2.3)E8 ohm.cm
Ra(Average Roughness): < 0.4 nm
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15.

GaAs, VGF Grown (110)
orientation, SI, undoped,
2" dia x 0.5mm, 2sp,

GaAs single crystal wafer
Growing Method: VGF
Orientation: (110)

Size: 2" dia x 0.5mm

Polishing: two sides polished
Doping: undoped,

Conductor type: SI ( semi-insulating )
Carrier Concentration: N/A
Mobility: 5060-6230 cm”2/V.S
Resistivity: ( 0.9-2.7)E8 ohm.cm
Ra(Average Roughness): < 0.4 nm

C. GaAs(111)

No.

Item

Description

GaAs (111) orientation,
Semi-Insulating,
undoped, 2" dia x
0.5mm, 1sp,

GaAs single crystal wafer

Growing Method: LEC

Orientation: (111)

Size: 2" dia x 0.5mm

Polishing: one side polished

Doping: undoped

Conductor type: xx-type, Semi-Insulating
Resistivity:(6.5- 6.59)x10E7 ohm.cm
Carrier Concentration: (1.65-4.0)x10E7cm”-3
Mobility:(5200- 5730) cm”2/V.S

EPD: (6.2-6.5)x10*4/cm”-2

GaAs ,Growing Method:
VGF (111)A, SI,
undoped, 4" dia x
0.55mm, 2sp

GaAs single crystal wafer
Growing Method: VGF
Orientation: (111)A

Primary Flat: US(0-11); Secondary Flat: US(2-1-1)
Size: 4" dia x 0.55 mm

Polishing: Two sides polished
Doping: undoped

Conductor type: Semi-Insulating
Resistivity:(2.3-2.4)E8 ohm.cm
Carrier Concentration: N/A
Mobility:5360-5480 cm”2/V.S
EPD: N/A

Ra(Average Roughness): < 0.4 nm

GaAs ,Growing Method:
VGF (111)B, S|,
undoped, 2" dia x
0.5mm, 2sp

GaAs single crystal wafer

Growing Method: VGF

Orientation: (111)B

Primary Flat: EJ(0-11)+/- 0.5 deg; Secondary Flat: EJ(-211)
Size: 2" dia x 0.5mm

Polishing: Two sides polished

Doping: undoped

Conductor type: Semi-Insulating

Resistivity:(1.3-2.7)E8 ohm.cm
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Carrier Concentration: N/A
Mobility:4630-5970 cm”2/V.S
EPD: N/A

Ra(Average Roughness): < 0.4 nm

GaAs single crystal wafer
Growing Method: VGF
Orientation: (111)B

Primary Flat: EJ(0-11)+/- 0.5 deg; Secondary Flat: EJ(-211)
Size: 4" dia x 0.625mm

Polishing: Two sides polished
Doping: undoped

Conductor type: Semi-Insulating
Resistivity:(2.0-2.1)E8 ohm.cm
Carrier Concentration: N/A
Mobility:5030-5240 cmA2/V.S
EPD: N/A

Ra(Average Roughness): < 0.4 nm

GaAs ,Growing Method:
VGF (111)B, SI,
undoped, 4" dia x
0.625mm, 2sp

GaAs single crystal wafer

Growing Method: VGF

Orientation: (111)B

Primary Flat: EJ(0-11)+/- 0.5 deg; Secondary Flat: EJ(-211)
Size: 2" dia x 0.35mm

GaAs ,Growing Method: | Polishing: Two sides polished

5. VGF (111)B, Si-doped, Doping: Si-doped

2" dia x 0.35mm, 2sp Conductor type: S-C-N
Resistivity:(1.5-4.1)E-3 ohm.cm

Carrier Concentration: (0.6-2.4)x10718 /c.c
Mobility:1750-2450 cmA2/V.S

EPD: N/A

Ra(Average Roughness) : < 0.4 nm

GaAs single crystal wafer

Growing Method: VGF

Orientation: (111)B

Primary Flat: EJ(0-11)+/- 0.5 deg; Secondary Flat: EJ(-211)
Size: 3" dia x 0.6mm

Polishing: Two sides polished

Doping: Si-doped

Conductor type: S-C-N
Resistivity:(1.5-1.7)E-3 ohm.cm

Carrier Concentration:(1.9-2.4)E18 /c.c
Mobility:1760-1980 cmA2/V.S

EPD: N/A

Ra(Average Roughness) : < 0.4 nm

GaAs ,Growing Method:
6. VGF (111)B, Si-doped,
3" dia x 0.625 mm, 2sp

GaAs single crystal wafer
GaAs (111) orientation, Growing Method: LEC

7. P-type, Zn-doped, 2" dia | Orientation: (111)

x 0.4mm, 1sp, Size: 2" dia x 0.4mm
Polishing: one side polished
Doping: Zn-doped,
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Conductor type: P-type

Resistivity: 1.58E-1 ohm.cm

Carrier Concentration: 2.16xE17cm”-3
Mobility: 190 cm”2/V.S

EPD: 3.3x1074/cm”-2Note:
Ra(Average Roughness) : < 0.4 nm

GaAs (111) orientation,
Semi-Insulating,
undoped, 2" dia x
0.4mm, 1sp,

GaAs single crystal wafer

Growing Method: LEC

Orientation: (111)

Size: 2" dia x 0.4mm

Polishing: one side polished

Doping: undoped, Sl (semi-insulating)
Conductor type:

Resistivity: 3.6x10E7 ohm.cm

Carrier Concentration: 4.0x10E7cm”-3
Mobility: 5200 cm”~2/V.S

EPD: 6.5x1074/cmA-2

Ra(Average Roughness): < 0.4 nm
Note: Not EPI ready wafers

GaAs (111) orientation,
Zn-doped, P-type, 2" dia
x 0.4mm, 2sp,

GaAs single crystal wafer
Growing Method: LEC
Orientation: (111)

Size: 2" dia x 0.4mm

Polishing: two sides polished
Doping: Zn-doped

Conductor type: P-type
Resistivity: 1.29E-1 ohm.cm
Carrier Concentration: 2.31xE17cmA-3
Mobility: 210 cm”2/V.S

EPD: 5.7x1074/cm”-2Note:
Ra(Average Roughness): < 0.4 nm
Not EPI ready wafers

10.

GaAs, Growing Method:
VGF ,(111) , Zn-doped, P-
type, 2" dia x 0.5mm,
2sp

GaAs single crystal wafer
Growing Method: VGF
Orientation: (111)

Size: 2" dia x 0.5mm

Polishing: two sides polished
Doping: Zn-doped,

Conductor type: S-C-P

Resistivity: (8.8-9.8)E-3 ohm.cm
Carrier Concentration: (7.2-8.5)E18cmA-3
Mobility: 84-90 cm”2/V.S
Ra(Average Roughness): < 0.4 nm
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D.GaAs -CLEARANCE!-No Detailed Data!
i. GaAs (100) with 2 degree off

No. Item Description

GaAs Wafer, N-type (100) with 2 degree off 2"D x0.5 mm, 1SP
Size: 2" dia x 0.5mm

Polishing: one side polished;

Size: N-type

GaAs Wafer, N-type
1. (100) with 2 degree off
2"D x0.5 mm, 1SP

ii. GaAs N-type

No. Item Description

GaAs single crystal wafer

1 GaAs Wafer, N-type Size: 2" dia x 0.5mm
’ 2"D x0.5 mm, 1SP Polishing: one side polished;
Type:-N
lii. GaAs P-type
No. Item Description
GaAs single crystal wafer
1 GaAs Wafer, P-type 2"D | Size: 2" dia x 0.5mm
’ x0.5 mm, 1SP Polishing: one side polished;
Type:-P
iv. GaAs(311)
No. Item Description
GaAs single crystal wafer
1 GaAs Wafer ,(311) 2"D Size: 2" dia x 0.5mm
: x0.5 mm, 1SP Polishing: one side polished;
Orientation: (311)
26. GaN Crystal & Epi Template
No. Item Description
i- N 1
S fiop_ed GaN (0001) Si- doped GaN Epitxial Template on saphhire
Epitaxial Template on L . .
1. Sapphire N-tvoe. 2"x 4.5 GaN (0001) thin film layer thickness 4.5 microns
mti)fon 1s ype, ' Sizes 2” Round
5P Dimensions 50.8mm +/- 0.25mm
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Conduction Type: N-type,

Resistivity: 2.5E-3 Ohm-cm

Carrier Conc: 1E19 /cc

FWHM of RC for the symmetric (002) reflection : ~ 250 arcsec;
FWHM of RC for the asymmetric (102) reflection : ~350 arcsec

The condition of front surface: is as grown with Ga face

Substrates: sapphire

(0001) miscut: 0.2 ceg +/- 0.1 deg toward M plane

thickness of saphire: 430 um +/- 15 um

one side polished with the condition of back surface is " as received"

A. GaN Single Crystal

No.

Item

Description

GaN -Single Crystal
Substrate (0001),
10x10x0.475 mm, Semi-
Insulating, 1SP

GaN single crystal substrates is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. The large
growth rate enables the growth of self-supporting wafer thicknesses in a
convenient time period.

Specifications:

Orientation: c-axis (0001) +/- 1.0 °

Nominal Thickness: 475+/- 25 microns
Dimension: 10 mm x 10 mm +/- 0.5 mm

Bow: <5 microns

TTV: <10 microns

Conduction Type: Semi-Insulating

Resistivity: 106 ohm-cm

Dislocation Density: <5x106cm-2

Macro Defect Density: <5 cm-2
Transmission: => 70%

Front Surface Finish: (Ga Face) , RMS <0.5 nm
Edge Exclusion Area: 1mm

Package Single Wafer Container or membrane box

GaN -Single Crystal
Substrate (0001),
10x10.5x0.255 mm , 1SP

GaN single crystal substrates is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. The large
growth rate enables the growth of self-supporting wafer thicknesses in a
convenient time period.

Orientation: c-axis (0001) +/- 1.0 °

Nominal Thickness: 255+/- 30 microns
Dimension: 10 mm x 10.5 mm +/- 0.5 mm
Resistivity: < 0.5 Ohm-cm

Dislocation Density: <6x1077 cm”-2

Macro Defect Density: <=2 cm-2
Transmission: => 70%

Front Surface Finish: (Ga Face), RMS <2.0 nm
Edge Exclusion Area Imm
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Package Single Wafer Container or membrane box

GaN -Single Crystal
Substrate (0001),
10x10x0.475 mm , N-
type, 1SP

GaN single crystal substrates is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. The large
growth rate enables the growth of self-supporting wafer thicknesses in a
convenient time period.

Specifications:

Orientation: c-axis (0001) +/- 1.0 °

Nominal Thickness: 475+/- 25 microns
Dimension: 10 mm x 10 mm +/- 0.5 mm
Bow: <5 microns

TTV: <10 microns

Conduction Type: N type

Resistivity: < 0.5 Ohm-cm

Dislocation Density: <5x106cm-2

Macro Defect Density: <5 cm-2
Transmission: => 70%

Front Surface Finish (Ga Face), RMS <0.5 nm
Edge Exclusion Area 1Imm

Package Single Wafer Container or membrane box

GaN -Single Crystal
Substrate (0001), 18x18 x
200 um, N- type, 1SP R:
<0.05 ohm.cm

GaN single crystal substrates is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. The large
growth rate enables the growth of self-supporting wafer thicknesses in a
convenient time period.

Specifications:

Orientation: c-axis (0001) +/- 1.0 °

Nominal Thickness: 200+/- 10 um

Dimension: 18 mm x 18 mm +/- 0.5 mm

Bow: <5 microns

Conduction Type: N type

Resistivity: < 0.05 Ohm-cm

Dislocation Density: <1x1067cm-2

Macro Defect Density: <5 cm-2

Transmission: => 70%

Front Surface Finish: (Ga Face) , RMS <0.5 nm
Edge Exclusion Area 1Imm

Package Single Wafer Container or membrane box
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B. GaN Template on Sapphire

i. Undoped GaN Template on Sapphire

No. Item Description
GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate
GaN Epitaxial Template Specifications:
on Sapphire, C plane Sizes 10mmx10mm
1. | (Epi-Thim on Sapphire, N | Substrate Sapphire, Orientation C (0001) +/-1.0°
type) 10 x 10 mm x 5 Conduction Type: n-type,
micron Resistivity < 0.5 Ohm-cm
Front Surface Finish (Ga Face) As-grown
Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%
Edge Exclusion Area 1mm
Package Single Wafer Container
GaN layer thickness 5 microns, (=/- 10%)
GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate
GaN Epitaxial Template Specifications:
on Sapphire, C plane Sizes 10mmx10mm x0.5mm
2. | (Epi-Film on Sapphire, N Substrate Sapphire, Orientation C (0001) +/- 1.0 °
type) 10x10 x0.5 mm x Conduction Type: n-type,
30 micron Thickness Resistivity < 0.5 Ohm-cm
Front Surface Finish (Ga Face) As-grown
Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%
Edge Exclusion Area 1mm
Package Single Wafer Container
GaN layer thickness 30 microns, (+/- 10%)
GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
. molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN Epitaxial Template . . .
. GaN template is a cost effective way to replace GaN single crystal
on Sapphire, C plane
3. | (Epi-Film on Sapphire, N substrate

type) 5x5 mmx 30 micron
Thickness

Specifications:

Sizes 5Smmx5mm

Substrate Sapphire, Orientation C (0001) +/-1.00
Conduction Type: n-type,

Resistivity < 0.5 Ohm-cm
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Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1Imm

Package Single Wafer Container

GaN layer thickness 30 microns, (+/- 10%)

GaN Epitaxial Template
on Sapphire, M plane
(Epi-Film on Sapphire, N
type) 10 x 10 mm x 5
micron

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate

Specifications:

Sizes 10mmx10mm

Substrate Sapphire, Orientation M (00.1) +/- 1.0 0
Conduction Type: n-type,

Resistivity < 0.5 Ohm-cm

Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1Imm

Package Single Wafer Container

GaN layer thickness 5 microns, (=/- 10%)

GaN Epitaxial Template
on Sapphire, R- plane
(Epi-Thim on Sapphire, N
type) 10x 10 mm x 5
micron

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate

Specifications:

Sizes 10mmx10mm

Substrate Sapphire, Orientation R (00.1) +/-1.0 0
Conduction Type: n-type,

Resistivity < 0.5 Ohm-cm

Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1Imm

Package Single Wafer Container

GaN layer thickness 5 microns, (=/- 10%)

GaN Epitaxial Template
on Sapphire (C plane), N
type, undoped, 2" x 30
micron

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate

Specifications:

Sizes 2” Round
Dimensions 50.8mm +/- 0.25mm x 0.5 mm th
Substrate Sapphire, Orientation c-axis (0001) +/- 1.0 o
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Conduction Type: n-type,

Resistivity < 0.5 Ohm-cm

Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1mm

Package Single Wafer Container

GaN layer thickness 30 microns, (+/- 10%)

GaN Epitaxial Template
on Sapphire (R plane), N
type, undoped, 2"x 5
micron

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate

Specifications:

Sizes 2” Round

Dimensions 50.8mm +/- 0.25mm

Substrate Sapphire, Orientation R plane +/-1.0 0
Conduction Type: n-type,

Resistivity < 0.5 Ohm-cm

Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1mm

Package Single Wafer Container

GaN layer thickness 5 microns, (=/- 10%)

GaN Epitaxial Template
on Sapphire ( Epi-Film on
Sapphire, M plane), N
type, undoped, 2"x 5
micron

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate.

Specifications:

Sizes 2” Round

Dimensions 50.8mm +/- 0.25mm

Substrate Sapphire, Orientation M plane +/-1.00
Conduction Type: n-type, undoped

Resistivity < 0.5 Ohm-cm

Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1mm

Package Single Wafer Container

GaN layer thickness 5 microns, (=/- 10%)

GaN Epitaxial Template
on Sapphire (C plane), N
type, undoped, 2"x 5
micron, 2sp

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate.
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Sizes 2” Round

Dimensions 50.8mm +/- 0.25mm

Substrate Sapphire, Orientation c-axis (0001) +/- 1.0 o
Conduction Type: n-type,

Resistivity < 0.5 Ohm-cm

Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1mm

Package Single Wafer Container

GaN layer thickness 5 microns, (=/- 10%)
Double sides polished

GaN Epitaxial Template
on Sapphire (C plane), N

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate.

Sizes 2” Round
Dimensions 50.8mm +/- 0.25mm

10. type, undoped, 2"x 5 Substrate Sapphire, Orientation c-axis (0001) +/- 1.0 0
micron,1sp Conduction Type: n-type,
Resistivity < 0.5 Ohm-cm
Front Surface Finish (Ga Face) As-grown
Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%
Edge Exclusion Area 1mm
Package Single Wafer Container
GaN layer thickness 5 microns, (+/- 10%)
GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate.
Semi-Insulting GaN S_emi-lniulting GaN Epitaxial Template on Sapphire (C plane)
Epitaxial Template on Sizes: 3 Round_ . . .
11. | sapphire (C plane), N Substrate Sapphire, Orientation c-axis (0001) +/- 1.0 o

type, undoped, 3"x 5
micron,1sp

Conduction Type: n-type,undoped

Typical Macro Defect Density:< 5cm-2
Resistivity:>1076 Ohm-cm

Front Surface Finish (Ga Face) As-grown

Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%

Edge Exclusion Area 1mm

Package Single Wafer Container

GaN layer thickness 5 microns, (+/- 1 micron)




www.materials-a2z.com sales@materials-a2z.com

GaN Epitxial Template on saphhire is made by a hydride vapor phase
epitaxy (HVPE)-based method. During the HVPE process, HCl reacts with
molten Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi
GaN template is a cost effective way to replace GaN single crystal
substrate.

Research Grade

GaN Epitaxial Template Sizes 2” Round

on Sapphire ( Semi-

12, | . R . Dimensions 50mm +/- 2mm
insulated) 2"x 5 Micron-- . ) . . o
Research Grade Substratfe Sapphire, Orientation c-axis (00.1) +/- 1.0
Conduction Type: n-type,
Resistivity > 1E6 Ohm-cm
Front Surface Finish (Ga Face) As-grown
Back Surface Finish Sapphire as-received finish
Useable Surface Area >90%
Edge Exclusion Area 1mm
Package Single Wafer Container
GaN layer thickness 5 microns, (+/- 10%)
ii. Doped GaN Template on Sapphire
No. Item Description
Mg- doped GaN (0001) Epitxial Template on saphhire is made by MOCVD -based
method.
Specifications:
Mg- doped GaN Epitxial Template on saphhire
Sizes 2” Round
GaN (0001) thin film layer thickness 3 microns
Mg-doped GaN (0001) Dimensions 50.8mm +/- 0.25mm
1 Epitaxial Template on Conduction Type: P-type,
" | Sapphire P type, 2"x 3 Resistivity 3.0~5.0 Ohm-cm
micron,1sp Carrier Concentration: (1E17-3E18)/cc

Hole Mobility: 20 cm”*2/V

FWDM of Rocking Curve for (00.2) reflection for 2 um and 3 um is around 350 arcsec
FWDM of Rocking Curve for (10.2) reflection for 2 um and 3 um is around 450 arcsec
The condition of front surface of the template is "as grown" with Ga face

Substrate: Sapphire (0001)

Orientation (0001) miscut: 0.2 deg +/- 0.1 deg toward M plane

one side polished with the condition of back surface " as-received finish"

Mg- doped GaN Epitxial Template on saphhire is made by MOCVD -based method.

Specifications:

Mg- doped GaN Epitxial Template on saphhire
Sizes 2” Round

GaN (0001) thin film layer thickness 2 microns
Dimensions 50.8mm +/- 0.25mm

Resistivity 2.0~4.0 Ohm-cm

Carrier Concentration: (0.1-3)E18/cc

Mg-doped GaN Epitaxial
2. | Template on Sapphire
Ptype, 2"x 2 micron,1sp
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Hole Mobility: 20 cm”*2/V

FWDM of Rocking Curve for (00.2) reflection for 2 um and 3 um is around 350 arcsec
FWDM of Rocking Curve for (10.2) reflection for 2 um and 3 um is around 450 arcsec
The condition of front surface of the templates is "as grown" with Ga face

Substrate: Sapphire (0001)

Orientation: (0001) miscut 0.2 deg +/- 0.1 deg toward M plane

one side polished with the condition of back surface is "as received finish".

Si-doped GaN (0001)
Epitaxial Template on

Si- doped GaN Epitxial Template on saphhire is made by MOCVD -based method.

Specifications:
Si- doped GaN Epitxial Template on saphhire

GaN (0001) thin film layer thickness 4.5 microns
Sizes 2” Round

Dimensions 50.8mm +/- 0.25mm

Conduction Type: N-type,

3. . " Resistivity: 2.5E-3 Ohm-cm
:Ef::is’:_type' 2'x 4.5 Carrier Conc: 1E19 /cc
! FWHM of RC for the symmetric (002) reflection : ~ 250 arcsec;
FWHM of RC for the asymmetric (102) reflection : ~350 arcsec
The condition of front surface: is as grown with Ga face
Substrates: sapphire
(0001) miscut: 0.2 ceg +/- 0.1 deg toward M plane
thickness of saphire: 430 um +/- 15 um
one side polished with the condition of back surface is " as received"
C. GaN Template on Silicon
No. Item Description
GaN Epitxial Template on silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi GaN
template on silicon is a cost effective way to replace GaN single crystal
substrate.
GaN Epitaxial Template ficati
on 2" gilicon Wafe? GaN 2 ec’. cations. .
1. | film, Ntype undop,ed on Nominal GaN thickness: 0.5um + 0.1 um
A ! B Front Surface finish (Ga-face): <1lnm RMS, As-grown, Epi-ready
Si (111) substrates, 2"x _ .
500 nm, 1sp Back su'rface :fInIShZ as received
GaN orientation: C-plane (00.1)
Polarity: Ga-face
Conduction Type: Undoped (N-)
Macro Defect Density: <5/cm”2
Wafer base: Silicon [111], N type, P doped, res: 0-10 ohm-cm, 2" diameter
x 0.5mm, one side polished
GaN Epitaxial Template
on 2" Silicon Wafer, GaN | GaN Epitxial Template on silicon is made by a hydride vapor phase epitaxy
2. | film, N type, undoped on | (HVPE)-based method. During the HVPE process, HCl reacts with molten

Si (111) substrates, 2"x
500 nm, 2sp

Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi GaN
template on silicon is a cost effective way to replace GaN single crystal
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substrate.

Specifications:
Nominal GaN thickness: 0.5um = 0.1 um

Front Surface finish (Ga-face): <1lnm RMS, As-grown, Epi-ready

Back surface finish: Silicon as received

GaN orientation: C-plane (00.1)

Polarity: Ga-face

Conduction Type: Undoped (N-)

Macro Defect Density: <1/cm”2

Wafer base: Silicon [111], N type, P doped, 0-10 ohm-cm, 2" diameter x
0.5mm, both sides polished

GaN Epitaxial Template
on 4" Silicon Wafer, GaN
film, 0.5 um th, N type,
undoped, on Si (111)
substrates, 4"x 500 nm,
1sp R: 70-85 ohm.cm

GaN Epitxial Template on silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi GaN
template on silicon is a cost effective way to replace GaN single crystal
substrate.

Specifications:
Nominal GaN thickness: 0.5um = 0.1 um

Front Surface finish (Ga-face): <lnm RMS, As-grown, Epi-ready

Back surface finish: Silicon as received

GaN orientation: C-plane (00.1)

Polarity: Ga-face

Conduction Type: Undoped (N-)

Resistivity: 70-85 ohm-cm

Macro Defect Density: <5/cm”2

Wafer base: Silicon [111], N type, P doped, Res: 0-10 ohm-cm, 4" diameter
x 0.5mm, one side polished

GaN Epitaxial Template
on 4" Silicon Wafer, GaN
film, 0.5 um th, N type,
undoped, on Si (111)
substrates, 4"x 500 nm,
1sp R:<0.5 ohm.cm

GaN Epitxial Template on silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi GaN
template on silicon is a cost effective way to replace GaN single crystal
substrate.

Specifications:

Nominal GaN thickness: 0.5um = 0.1 um

Front Surface finish (Ga-face): <lnm RMS, As-grown, Epi-ready
Back surface finish: as received

GaN orientation: C-plane (00.1)

Polarity: Ga-face

Conduction Type: Undoped (N-)

Resistivity: < 0.5 ohm-cm

Macro Defect Density: <5/cm”2

Wafer base: Silicon [111], N-type P-doped R:1-10 ohm.cm; 4" diameter x
0.5mm, one side polished

GaN Epitaxial Template
on Silicon Wafer, N type,
undoped, 10x10 mm x
500 nm,

GaN Epitxial Template on silicon is made by a hydride vapor phase epitaxy
(HVPE)-based method. During the HVPE process, HCl reacts with molten
Ga to form GaCl, which in turn reacts with NH3 to form GaN. Epi GaN
template on silicon is a cost effective way to replace GaN single crystal
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substrate.

Specifications:

Nominal GaN thickness: 0.5um = 0.1 um

Front Surface finish (Ga-face): <1lnm RMS, As-grown, Epi-ready
Back surface finish: Silicon ( 111) N-type P-doped R:0-10 ohm.cm
GaN orientation: C-plane (00.1)

Polarity: Ga-face

Conduction Type: Undoped (N-) and resistivities: < 0.05 Ohm-cm
Macro Defect Density: <1/cm”2

Wafer base: Silicon [111], 10x10x0.5mm, one side polished

27. GaP
A. GaP Substrate (100)
i. GaP (100) undoped

No. Item Description

GaP single crystal wafer,

Size: 10mm x 10 mm x 0.5 mm,
Doping: undoped,semi-insulating
Conducting type: N-type,

Carrier Concentration: 1.4 x106 /cm3
Resistivity: 3.5x10E10

Orientation: (100)

Polished: one side

Surface finish (RMS or Ra) : < 8A

GaP Wafer, undoped
(100) 10x10x0.5 mm, 1sp

GaP single crystal wafer,

Size: 10mm x 10 mm x 0.5 mm,
GaP Wafer, undoped Doping: undoped,

(100) 10x10x0.5 mm, 2sp | Conducting type: N-type,
Orientation: (100)

Polished: two sides

Surface finish (RMS or Ra) : < 8A

GaP single crystal wafer,

Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm),
Doping: undoped,

GaP wafer undoped Conducting type: N-type,

(100) 2" diaX 0.5mm 1sp | Orientation: (100)+_30'

Edge Orientation: (110) +1°

Polished: one side polished.

Surface finish (RMS or Ra) : < 8A

GaP single crystal wafer,

Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm),
Doping: undoped,

Conducting type: N-type,

GaP Wafer undoped
(100) 2"x0.5 2sp
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Orientation: (100)+_30'

Edge Orientation: (110)+1°
Polished: Both sides polished.
Surface finish (RMS or Ra) : < 8A

GaP single crystal wafer,
Size: 3" diameter x 0.3mm,
Doping: undoped,
Conducting type: N-type,

5 GaP Wafer undoped Orientation: (100)
" | (100) 3"x0.3 2sp Resistivity:69 ohm.cm
Carrier Concentration:6.2E14 cmE-3
EPD: 2.3xE5 cmE-2
Polished: two sides
Surface finish (RMS or Ra) : < 8A
ii. GaP (100) S-doped
No. Item Description
GaP single crystal wafer,
Size: 48 mm in diameter x 0.25mm,
GaP wafer, N type, S Doping: S doped
doped, (100), 2 deg Conducting type: N-type,
1. | toward [101] +/- 0.5 deg, | Orientation: (100) 2 degree OFF toward [101] +/- 0.5 deg
48 mm in dia x 0.25 mm, | Polished: one side
1sp Surface finish (RMS or Ra) : < 8A
Carrier Concentration: (0.25~2.0) E18 / cm”3
Risistivities: 0.185 ohm-cm
GaP single crystal wafer,
Size: 2" diameter x 0.35mm,
GaP wafer, S doped, Doping: S doped
2. | (100), 2" dia x 0.35 mm, Conducting type: N-type,
2sp Orientation: (100)
Polished: two sides
Surface finish (RMS or Ra) : < 8A
GaP single crystal wafer,
Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm),
3. (11500)’ 2" dia x 0.5 mm, Orientation: (100)+_30'
P Edge Orientation: (110)+1°
Polished: One side polished.
Surface finish (RMS or Ra) : < 8A
GaP wafer, S doped,
4. | (100), 2" dia x 0.50 mm, GaP single crystal wafer,

2sp

Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm),
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Doping: S-doped,

Conducting type: N-type,
Orientation: (100)+_30'

Edge Orientation: (110)+1°
Polished:Both sides polished.
Surface finish (RMS or Ra) : < 8A

. GaP (100) Zn-doped

No.

Item

Description

GaP wafer, Zn doped, P
type, (100), 10x10 x 0.35
mm, 2sp,R:7.9x10/-2
ohm-cm

GaP single crystal wafer,

Size: 10x10 x 0.35 mm,

Doping: Zn doped

Conducting type: P-type,
Orientation: (100)
resistivity:7.9x107-2 ohm-cm
carrier concentration: 1.38 E 18 a/cm”3
mobility: 60 cm”2/Vs

EPD: <1E5

Polished: two sides

Surface finish (RMS or Ra): < 8A

GaP wafer, Zn doped, P
type, (100), 2" dia x 0.35
mm, 2sp R:1.15E-1
ohm.cm

GaP single crystal wafer,

Size: 2" diameter x 0.35 mm,
Doping: Zn doped

Conducting type: P-type,
Orientation: (100)
resistivity:1.15x107-1 ohm-cm
carrier concentration: 8.2 E 17 cm”3
mobility: 65 cm”2/Vs

EPD: <4.3E4

Polished: two sides

Surface finish (RMS or Ra) : < 8A

GaP wafer, Zn doped, P
type, (100), 2" dia x 0.35
mm, 2sp,R:7.9x10/-2
ohm-cm

GaP single crystal wafer,

Size: 2" diameter x 0.35 mm,
Doping: Zn doped

Conducting type: P-type,
Orientation: (100)
resistivity:7.9x107-2 ohm-cm
carrier concentration: 1.38 E 18 a/cm”3
mobility: 60 cm”2/Vs

EPD: <1E5

Polished: two sides

Surface finish (RMS or Ra): < 8A

GaP wafer, Zn doped, P
type, (100), 2" diax 0.4
mm, 1sp (carrier
conc.:7E17/cc)

GaP single crystal wafer,
Size: 2" diameter x 0.4 mm,
Doping: Zn doped
Conducting type: P-type,
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Orientation: (100)

resistivity: 1.17xE-1 ohm-cm

carrier concentration: (6.95) E 17 /cm”3
mobility: 77 cm”2/Vs

EPD: < 4.5xE4

Polished: one side polished

Surface finish (RMS or Ra): < 8A

GaP wafer, Zn doped, P
type, (100), 5x5 x 0.35
mm, 2sp,R:7.9x10/-2
ohm-cm

GaP single crystal wafer,

Size: 5x5 x 0.35 mm,

Doping: Zn doped

Conducting type: P-type,
Orientation: (100)
resistivity:7.9x107-2 ohm-cm
carrier concentration: 1.38 E 18 a/cm”3
mobility: 60 cm”2/Vs

EPD: <1E5

Polished: two sides

Surface finish (RMS or Ra): < 8A

B. GaP Substrtaes (110)

No.

Item

Description

GaP Wafer, undoped
(110) 10x10x0.5 mm, 1sp

GaP single crystal wafer

Size: 10mm x 10 mm x 0.5 mm
Doping: undoped

Conducting type: N-type,
Orientation: (110)

Polished: One side Polished.
Surface finish (RMS or Ra): < 8A

GaP Wafer, undoped
(110) 10x10x0.5 mm, 2sp

GaP single crystal wafer

Size: 10mm x 10 mm x 0.5 mm
Doping: undoped

Conducting type: N-type
Orientation: (110)

Polished: Two sides Polished
Surface finish (RMS or Ra): < 8A

GaP Wafer, undoped
(110) 5x5x0.3 mm, 1sp

GaP single crystal wafer

Size: 5x5x0.3 mm

Doping: undoped

Conducting type: N-type
Orientation: (110)

Polished: One side Polished
Surface finish (RMS or Ra): < 8A

GaP Wafer, undoped
(110) 5x5x0.3 mm, 2sp

GaP single crystal wafer
Size: 5x5x0.3 mm
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Doping: undoped,

Conducting type: N-type
Orientation: (110)

Polished: Two sides Polished
Surface finish (RMS or Ra): < 8A

GaP single crystal wafer

Size: 2" diameter x 0.4mm
Doping: undoped

Conducting type: N-type
Orientation: (110)

Polished: two sides

Surface finish (RMS or Ra): < 8A

GaP Wafer undoped
(110) 2"x0.4mm, 2sp

GaP single crystal wafer

Size: 10mm x 10 mm x 1.0 mm
GaP Wafer, undoped Doping: undoped

6. | (110) 10x10x 1.0 mm, Conducting type: N-type

2sp Orientation: (110)

Polished: Double sides Polished
Surface finish (RMS or Ra): < 8A

C. GaP Substrates (111)

No. Item Description

GaP single crystal wafer

Size: 10mm x 10 mm x 0.35 mm
GaP Wafer, Undoped Doping: undoped

1. | (111) 10x10x0.35 mm, Conducting type: N-type

2sp Orientation: (111)

Polished: Two sides

Surface finish (RMS or Ra): < 8A

GaP single crystal wafer

Size: 10mm x 10 mm x 0.5 mm
Doping: undoped

Conducting type: N-type
Orientation: (111)

Polished: Two sides

Surface finish (RMS or Ra): < 8A

GaP Wafer, Undoped
(111) 10x10x0.5 mm, 2sp

GaP single crystal wafer

Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm)
Doping: S-doped

Conducting type: N-type

Orientation: (111)+_30'

Edge Orientation: (110)+1°

Polished:Both sides polished

Surface finish (RMS or Ra) : < 8A

GaP Wafer, S doped
(111) 2"x0.5 mm, 2sp
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GaP single crystal wafer

Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm)
Doping: S-doped

Conducting type: N-type

Orientation: (111)+_30'

Edge Orientation: (110)+1°

Polished:One side polished

Surface finish (RMS or Ra) : < 8A

GaP wafer, S doped,
4. | (111) orientation, 2" dia
x 0.5mm, 1sp

GaP single crystal wafer,Semi-Insulating
Size: 2" diameter x 0.45mm

GaP Wafer, undoped Doping: undoped, Semi-insulating

5. | (111) 2"x0.45 mm, Conducting type:

1sp,Semi-Insulating Orientation: (111)

Polished: one side polished

Surface finish (RMS or Ra) : < 8A

GaP single crystal wafer

Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm)
Doping: undoped

GaP Wafer, undoped Conducting type: N-type

(111) 2"x0.5 mm, 1sp Orientation: (111)+_30'

Edge Orientation: (110)+1°

Polished:One side polished

Surface finish (RMS or Ra) : < 8A

GaP single crystal wafer

Size: 2" diameter x 0.45mm
Doping: Zn-doped

Conducting type: P-type
Orientation: (111)

Polished: one side polished
Surface finish (RMS or Ra): < 8A
Resistivity:7.5E-2 ohm.cm
Mobility: 63cmE2/Vs

Carrier Concentration:1.28xE18cmE-3
EPD:8xE4 cmE-2

GaP Wafer, Zn-doped
(111) 2"x0.45 mm, 1sp

GaP single crystal wafer

Size: 2" diameter x 0.45mm
Doping: Zn-doped

Conducting type: P-type
Orientation: (111)B

GaP Wafer, Zn-doped Polished: one side polished
(111)B 2"x0.45 mm, 1sp Surface finish (RMS or Ra): < 8A
Resistivity:4.2E-1 ohm.cm
Mobility: 70cmE2/Vs

Carrier Concentration:2.1E17cmE-3
EPD: 2.6E4 cmE-2
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GaP single crystal wafer

Size: 2" diameter(+/_0.15mm) x 0.5mm(+/_ 0.05mm)
Doping: undoped

GaP Wafer undoped Conducting type: N-type

(111) 2"x0.5 mm 2sp Orientation: (111)+_30'

Edge Orientation: (110)+1°

Polished:Both sides polished

Surface finish (RMS or Ra): < 8A

28. GaSb
A.GaSb undoped

No. Item Description

Specifications:

Size: 2" diameter x 0.42mm,
Orientation: (100)

Dopping: undoped,

Conducting type: P-type.

Polish: one side polished by CMP
Roughness: < 0.5nm

Gasb Wafer (100), Packing: 1000 class clean room in a single wafer container

1. undoped, 2"x0.42 mm

1
sP Typical Properties:

Crystal Structure: cubic a = 6.095 A

Density: 5.619 g/cm3

Melting point: 710 °C

Grown by a special LEC technique , EPD :<10000/cm?2.
Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

Specifications:

Size: 2" diameter x 0.45mm

Orientation: (100)

Dopping: undoped

Conducting type: P-type.

Polish: one side polished by CMP

Packing: 1000 class clean room in a single wafer container
GaSh Wafer (100),
2. undoped, 2"x0.45 mm Typical Properties:

,1sp Crystal Structure: cubic a = 6.095 A

Density: 5.619 g/cm3

Melting point: 710 °C

Grown by a special LEC technique, EPD :<1074/cm?2
Carrier concentration: ( 1-2)x10717 cm”-3
Mobility: 600-700 cm”2/Vs

Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K
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Size:2" diameter x 0.5mm
Orientation: (100)

Dopping: undoped

Conducting type: P-type.

Polish: two sides polished by CMP
Roughness: < 0.5nm

Gasb Wafer (100), Packing: 1000 class clean room in a single wafer container

3. | undoped, 2"x0.5 mm two

sides polished Typical Properties:

Crystal Structure: cubic a = 6.095 [ 0$3

Density: 5.619 g/cm3

Melting point: 710 °C

Grown by a special LEC technique, EPD :<10000/cm?2
Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

Specifications:

Size: 3" diameter x 0.625mm

Orientation: (100)

Dopping: undoped

Conducting type: P-type.

Polish: one side polished by CMP

Roughness: < 0.5nm

Carrier Concentration: 1.5x10717 cmA-3

Mobility: 640 cm”2/V.S

Packing: 1000 class clean room in a single wafer container

GaSh Wafer (100),
4. undoped, 3"x0.625 mm
One side polished

Typical Properties:
Crystal Structure: cubic a = 6.095 A

Density: 5.619 g/cm3

Melting point: 710 °C

Grown by a special LEC technique, EPD :<10000/cm2
Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

Specifications:

Size: 2" diameter x 0.45mm,

Orientation: (111)-B

Flats: SEMI PF <110>. SF<100>
Dopping: undoped,

Conducting type: P-type.

Polish: one side polished by CMP
Resistivity: 7.5 x107-2 ohm.cm

Mobility: 690 cm”2/Vs

Carrier concentration: 1.2x10717 ohm.cm
EPD :4.5x10”"3 cm”-2

Packing: 1000 class clean room in a single wafer container

GaSb Wafer (111)-B,
5. | undoped,P-type 2"x0.45
mm ,1sp

Typical Properties:
Crystal Structure: cubic a = 6.095 A

Density: 5.619 g/cm3
Melting point: 710 oC
Grown by a special LEC technique, EPD :<10”°4/cm?2.
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Carrier concentration: ( 1-2)x10717 cm”-3
Mobility: 600-700 cm”2/Vs

Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

B. GaSb Si-doped

No. Item Description

High quality GaSb single crystal wafers for semiconductor industries.
Size: 2" diameter x 0.45mm,

Orientation: (100)

Dopping: Si doped,

Conducting type: P-type.

Resistivities: 0.002~0.005 ohm-cm @ 20 deg C

Carrier Concentration: (2~5) E+18 cm”-3

GaSb (100), P-type, Si Polish: one side polished.
1. | doped, 2" x 0.450 mm Grown by a special LEC technique , EPD :<2000/cm?2.
wafer, 1sp We also provide high resistivity N and P type GaSb wafers.

Typical Properties:
Crystal Structure: cubic a = 6.095

Density: 5.619 g/cm3

Melting point: 710 oC

Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

C. GaSb Te-doped

No. Item Description

High quality GaSb single crystal wafers for semiconductor industries.
Size: 2" diameter x 0.45mm,

Orientation: (100)

Dopping: Te doped,

Conducting type: N-type.

Polish: one side polished.

Grown by a special LEC technique, EPD :<10000/cm2

We also provide high resistivity N and P type GaSb wafers.

GaSb (100), N Type, Te
1. doped, 2"D x0.45mm
wafer 1sp

High quality GaSb single crystal wafers for semiconductor industries.
Size: 3" (76.2+/-0.4 mm) diameter x 0.625+/-0.025mm,

Orientation: (100) +/- 0.5 o

Dopping: Te doped,

GaSb (100), Te doped, 3" | Conducting type: N-type.

D x 0.625mm wafer 1sp Polish: one side polished.

Grown by a special LEC technique , EPD :<10000/cm2

We also provide high resistivity N and P type GaSb wafers.

Typical Properties:
Crystal Structure: cubic a = 6.095 A
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Density: 5.619 g/cm3

Melting point: 710 °C

Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

D.GaSb Zn-doped

No. Item Description

High quality GaSb single crystal wafers for semiconductor industries.
Size: 3" (76.2+/-0.4 mm) diameter x 0.625+/-0.025 mm,

Orientation: (100) +/- 0.5 °

Dopping: Zn doped,

Conducting type: P-type.

Polish: one side polished.

GaSb (100), Zn doped P Grown by a special LEC technique , EPD :<10000/cm2

1. | type, 3"Dxx0.625mm We also provide high resistivity N and P type GaSb wafers.

wafer 1sp
Typical Properties:

Crystal Structure: cubic a = 6.095 A

Density: 5.619 g/cm3

Melting point: 710 °C

Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

High quality GaSb single crystal wafers for semiconductor industries.
Size: 2" diameter x 0.45mm,

Orientation: (100)

Dopping: Zn- doped,

Conducting type: P-type.

Carrier concentration:(1-3)x10217 cm”-3

EPD: <1074 cm ~-2

Mobility:200-500 cm”2/V.S

Polish: one side polished.

Grown by a special LEC technique

We also provide high resistivity N and P type GaSb wafers.

GaSh, (100), Zn- doped,,
2. | P-type, 2" dia x 0.45mm,
1sp

Typical Properties:
Crystal Structure: cubic a = 6.095 A

Density: 5.619 g/cm3

Melting point: 710 °C

Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

High quality GaSb single crystal wafers for semiconductor industries.
Size: 2" diameter x 0.5mm,

GaSh, (100), Zn- doped,, Orientation: (100)

3. | P-type, 2" dia x 0.5mm, Dopping: Zn- doped,

1sp Conducting type: P-type.

Polish: one side polished.

Grown by a special LEC technique , EPD :<5000/cm2

We also provide high resistivity N and P type GaSb wafers.
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Typical Properties:

Crystal Structure: cubic a = 6.095 A

Density: 5.619 g/cm3

Melting point: 710 °C

Thermal Expansion: 6.1 x 10 -6 /oK

Thermal conductivity: 270 mW / cm.k at 300K

29. GdScO3/DySc03/ThScO3

No. Item Description

Size: 10mm x 10mm x 0.5mm

Orientation: (110) +/-0.5°

Polish: one side EPI polished with surface roughness Ra<5 A
Package: One 1000 class clean room with 100 class plastic bag
Features

DySc03 (110)
10x10x0.5mm 1sp

Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film

Specifications:

Size: 10mm x 10mm x 0.5mm

Orientation: (110) +/-0.5°

Polish: one side EPI polished with surface roughness Ra<5 A
Package: One 1000 class clean room with 100 class plastic bag
Features

GdSc03 (110)
10x10x0.5mm 1sp

Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film

Specifications:

Size: 10mm x 10mm x 0.5mm

Orientation: (110) +/-0.5°

Polish: two sides EPI polished with surface roughness Ra<5 A
Package: One 1000 class clean room with 100 class plastic bag
Features

GdScO3 (110)
10x10x0.5mm 2sp

Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film

Material: GdScO3

Size: 5mm x 5mm x 0.5mm

GdSc03 (110) Orientation: (110) +/-0.5°

5x5x0.5mm 2sp Polish: Two sides EPI polished with surface roughness Ra<5 A
Package: One 1000 class clean room with 100 class plastic bag
Features

Good lattice match with perovskite structure superconductors
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Prefect for ferroelectric epitaxial thim film
Specifications:
Size: 5mm x 5mm x 0.5mm
Orientation: (110) +/-0.5°
DySc03 (110) Polish: one side EPI polished with surface roughness Ra< 5 A
5. 5x5%0.5mm 1sp Package: One 1000 class clean room with 100 class plastic bag
Features
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
Specifications:
Size: 5mm x 5mm x 0.5mm
Orientation: (110) +/-0.5°
DyScO3 (110) Polish: two sides EPI polished with surface roughness Ra< 5 A
6. 5x5%0.5mm 2sp Package: One 1000 class clean room with 100 class plastic bag
Features
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
Specifications:
Chemical Formula: ThScO3
Size: 10mm x 10mm x 0.5mm
Orientation: (110) + /- 0.5 ° Orthorhombic
Tolerance : <0.5 o
ThScO3 (110) Edge ParaIIeI.: (001) Not.ches .
7. 10x10%0.5mm 1sp Polish: one side EPI polished with surface roughness Ra<5 A ( measured
by AFM)
Package: One 1000 class clean room with 100 class plastic bag
Features
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
Specifications:
ThScO3
Size: 5mm x 5mm x 0.5mm
Orientation: (110) + / - 0.5 ° Orthorhombic
Tolerance : <0.5 o
Edge Parallel: (001) Notches
8. IE;CO?’ (110) 5x5x0.5mm Polish: one side EPI polished with surface roughness Ra< 5 A
Package: One 1000 class clean room with 100 class plastic bag
Features
Good lattice match with perovskite structure superconductors
Prefect for ferroelectric epitaxial thim film
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30. Ge (Prime grade)
A.5x5mm & 10x10mm & 1"x0.5"

No. Item Description

Specifications:

Growing Method: CZ

Wafer Size: 5x5x0.5 mm

Surface Polishing: one side epi polished

Ge Substrate (100) 5x Orientation: (100)
1. | 5x0.5mm, 1SP, Surface roughness: <8 A ( by AFM)
Undoped Doping: Undoped

Conductor type: N-type

Resistivity: 49.2-61.4 Ohms/cm

EPD:

Package: under 1000 class clean room in wafer container

Specifications:

Growing Method: CZ

Wafer Size: 5x5x0.5 mm

Surface Polishing: Two sides epi polished
Orientation: (100)

Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: 49.2-61.4 Ohms/cm

EPD:

Package: under 1000 class clean room in wafer container

Ge Substrate (100) 5x
5x0.5 mm, 2SP, Undoped

Specifications:

Growing Method: CZ

Wafer Size: 10x10x0.5 mm

Surface Polishing: one side epi polished
Ge Substrate (100) Orientation: (100)

3. | 10x10x 0.5 mm, 1 SP, Surface roughness: < 8 A ( by AFM)
Undoped . Doping:Undoped

Conductor type: N-type

Resistivity: > 30 Ohms/cm

EPD:

Package: under 1000 class clean room in wafer container

Specifications:

Growing Method: CZ

Wafer Size: 10x10x0.5 mm

Ge Substrate (100) Surface Polishing: two sides epi polished
4, 10x10x 0.5 mm, 2 SP, Orientation: (100)

Undoped Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: > 30 Ohms/cm

EPD:
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Package: under 1000 class clean room in wafer container

Ge Substrate: (100)
5. | 10x10x 0.5 mm, 1SP, N
type Sb doped

Specifications:
Growing Method:
Wafer Size:
Surface Polishing:
Orientation:
Surface roughness:
Doping:
Conductor type:
Resistivity:

EPD:

Package:

(o4
10 x 10 x0.5 mm
one side epi polished
(100) or (111) +/-0.5° ( Choose in product option )
<8 A ( by AFM)
Sb doped
N-type
0.2-0.23 Ohms/cm

under 1000 class clean room in wafer container

Ge Substrate: (100)
6. | 10x10x0.5 mm, 1SP, P
type Ga doped

Specifications:
Growing Method:
Wafer Size:
Surface Polishing:
Orientation:
Surface roughness:
Doping:
Conductor type:
Resistivity:

EPD:

Package:

Ccz
10 x 10 x0.5 mm
one side epi polished
(100) or (111) +/-0.50 ( Choose in product option )
<8 A ( by AFM)
Ga doped
P-type
0.083-19.3 Ohms/cm

under 1000 class clean room in wafer container

Ge Substrate (110)
7. 10x10x 0.5 mm, 1 SP,
Undoped .

Specifications:
Growing Method:
Wafer Size:
Surface Polishing:
Orientation:
Surface roughness:
Doping:
Conductor type:
Resistivity:

EPD:

Package:

(V4
10x10x0.5 mm
one side epi polished
(110)
< 8 A ( by AFM)
Undoped
N-type
61.7-62.2 Ohms/cm
N/A
under 1000 class clean room in wafer container

Ge Substrate (111)
8. 1"x0.5"x2.54mm mm, 1
SP, Undoped

Specifications:
Growing Method:
Wafer Size:
Surface Polishing:
Orientation:
Surface roughness:
Doping:
Conductor type:
Resistivity:

EPD:

Package:

(ov4
25.4x12.7x2.54 mm
one side epi polished
(111)
< 8 A ( by AFM)
Undoped
N-type
60.4-65.3 Ohms/cm
N/A
under 1000 class clean room in wafer container
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Ge Substrate (111)
9. 10x10x 0.5 mm, 1 SP,
Undoped .

Growing Method: (074

Wafer Size: 10x10x0.5 mm

Surface Polishing: one side epi polished

Orientation: (111)

Surface roughness: < 8 A ( by AFM)

Doping: Undoped

Conductor type: N-type

Resistivity: 61.7-62.2 Ohms/cm

EPD: N/A

Package: under 1000 class clean room in wafer container

B. 1" Diameter Wafer

No. Item

Description

Ge Wafer (100)
1. Undoped, 1" dia x 0.5
mm , 2SP

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 1" dia x 500 microns
Surface Polishing: two side epi polished
Surface roughness: Ra < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: 52.9-61.2 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 oC

Thermal Conductivity: 640

Ge Wafer Undoped, 1"
dia x 0.5 mm, 1SP(100)

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 1" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: Ra < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: 10 - 45 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 oC
Thermal Conductivity: 640
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C. 2" Diameter Wafer

i. 2" wafers (100)

a. Undoped Ge (100)

No.

Item

Description

Ge Wafer (100)
Undoped, 2" dia x
0.3mm, resistivities: >35
ohm-cm, 2SP

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 300 microns
Surface Polishing: Two sides epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: >35 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 oC
Thermal Conductivity: 640

Ge Wafer (100)
Undoped, 2" dia x 0.5
mm, 1SP, resistivities:
>45 ohm-cm

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: >45 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 oC
Thermal Conductivity: 640

Ge Wafer (100)
Undoped, 2" dia x 0.5
mm, resistivities: >45
ohm-cm, 2SP

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Undoped
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Conductor type: N-type

Resistivity: >45 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 oC
Thermal Conductivity: 640

b. N Type Ge (100)

No. Item Description

Specifications:
Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: one side epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped

Ge Wafer (100) 2" dia x Conductor type: N-type

0.5 mm, 1SP, N type ( Sb

1. doped), resistivity:0.008- Resistivity: 0.008-0.009 ohm-cm
0.009 ohm-cm EPD:
Package: under 1000 class clean room
Typical Properties:
Structure: Cubic, a=5.6754 A
Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
Specifications:
Growing Method: CZ
Orientation: (100) +/_0.5 Deg.
Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped
Ge Wafer (100) 2" diax | conductor type: N-type
Resistivity: 0.39-0.45 ohm-cm
5 0.5 mm, 1SP, N type ( Sb EPD:

doped), resistivity:0.39-

0.45 ohm-cm Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
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Ge Wafer (100) 2" dia x
0.5 mm, 2SP, N type ( Sb
doped), Resistivities:
3.97-4.46 ohm-cm

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 3.97-4.46 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (100) 2" dia x
0.5 mm, 2SP, N type ( Sb
doped), resistivities: 10-
20 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 10-20 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (100) 2" dia x
0.5 mm, 2SP, N type ( Sb
doped), resistivities:
0.0075-0.01 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.0075-0.01 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
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Ge Wafer (100) 2" dia x
0.5 mm, 2SP, N type ( Sb
doped), resistivities:
0.26-0.31 ohm-cm

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.26-0.31 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (100) 2" dia x
0.5 mm, 1SP, N type ( Sb
doped), resistivities: 10-
20 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: one side epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 10-20 ohm-cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (100) 2" dia x
0.5 mm, 1SP, N type ( Sb
doped), resistivities: 1-10
ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: one side epi polished
Surface roughness: RMS or Ra< 5 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 1 - 10 ohm-cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
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Ge Wafer (100) 2" dia x
0.5 mm, 1SP, N type ( Sb
doped),
resistivities:0.001-0.01
ohm-cm

Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.001-0.01 ohm-cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

10.

Ge Wafer (100) 2" dia x
0.5 mm, 1SP, N type ( Sb
doped), resistivities:0.01-
0.1 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: SOb Doped

Conductor type: N-type

Resistivity: 0.01-0.1 ohm-cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

11.

Ge Wafer (100) 2" dia x
0.5 mm, 1SP, N type ( Sb
doped),
resistivities:0.011-0.014
ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.011-0.014 ohm-cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
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Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 1000 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.02 Ohms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (100) 2" dia x
1.0 mm, 1SP, N type ( Sb
doped), resistivities: ---
0.02 ohm-cm

12.

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:

Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 1000 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.26-0.310hms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (100) 2" dia x
1.0 mm, 1SP, N type ( Sb
doped), resistivities:
0.26-0.31 ohm-cm

13.

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

c. P Type Ge (100)

No. Item Description

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Ge Wafer (100) 2" dia x Wafer Size: 2" dia x 400 microns

0.4 mm, 2SP, P type ( Ga | Surface Polishing: Two sides epi polished
doped), resistivities: Surface roughness: < 8 A ( by AFM)
0.1lohm-cm Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.10hms/cm

EPD:

Package: under 1000 class clean room
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Typical Properties:

Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Specifications:
Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Primary Flat: <100> +/-2 Degree

Wafer Size: 2" dia x 0.175mm

Surface Polishing: One side epi polished
Surface roughness: <5 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.005-0.04 Ohms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (100) 2" dia x
0.175 mm, 1SP, P type (
Ga doped), resistivity:
0.005-0.04 ohm.cm

Typical Properties:

Structure: Cubic, a =5.6754 A
Density: 5.765 g/cm3

Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.
Primary Flat:<100> +/-2 Degree
Wafer Size: 2" dia x 0.175mm
Surface Polishing: Two sides epi polished
Surface roughness: <5 A ( by AFM)
Ge Wafer (100) 2" dia x Doping: Ga Doped

0.175 mm, 2SP, P type ( Conductor type: P-type

Ga doped), resistivity: Resistivity: 0.005-0.04 Ohms/cm
0.005-0.04 ochm.cm EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a=5.6754 A
Density: 5.765 g/cm3

Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Ge Wafer (100) 2" dia x Growing Method: CZ

0.5 mm, 1SP, P type ( Ga | Orientation: (100) +/-0.5 Deg.

doped), resistivity: 0.003 | Wafer Size:2" dia x 500 microns
-0.0078 ohm-cm Surface Polishing: One side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped
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Conductor type: P-type

Resistivity: 0.003~0.0078 Ohms/cm
EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity:640

Ge Wafer (100) 2" dia x
0.5 mm, 1SP, P type ( Ga
doped), resistivity: 0.01-
0.1 ohm-cm

Specifications:

Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: One side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.01-0.1 Ohm.cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (100) 2" dia x
0.5 mm, 1SP, P type ( Ga
doped), resistivity: 0.013-
0.017 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: One side epi polished
Surface roughness: <5 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.013-0.017 ohm-cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.765 g/cm3
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (100) 2" dia x
0.5 mm, 1SP, P type ( Ga
doped), resistivity: 0.23-
0.25 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: One side epi polished
Surface roughness: < 8 A ( by AFM)
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Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.23-0.25 Ohm.cm

EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Ge Wafer (100) 2" dia x

0.5 mm, 1SP, P type ( Ga
doped), resistivity: 1-10

ohm-cm

Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: One side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 1-10 Ohm.cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (100) 2" dia x
0.5 mm, 2SP, P type ( Ga
doped), resistivities:
0.003-0.0040hm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.003-0.0040hms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

10.

Ge Wafer (100) 2" dia x
0.5 mm, 2SP, P type ( Ga
doped), resistivity: 0.01-
0.1 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (100) +/_0.5 Deg.
Wafer Size: 2" dia x 500 microns
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Surface Polishing: Two sides epi polished
Surface roughness: <5 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.01-0.1 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.765 g/cm3
Melting Point: 937.4 °C
Thermal Conductivity: 640

11.

Ge Wafer (100) 2" dia x
0.5 mm, 2SP, P type ( Ga
doped), resistivity: 0.052-
0.057 ohm-cm

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: <5 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.052-0.057 Ohms/cm
EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.765 g/cm3
Melting Point: 937.4 °C
Thermal Conductivity: 640

12.

Ge Wafer (100) 2" dia x
0.5 mm, 2SP, P type ( Ga
doped), resistivity: 10.0 -
15 ohm-cm

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: <5 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 10.~ 15 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a=5.6754 A
Density: 5.765 g/cm3

Melting Point: 937.4 °C
Thermal Conductivity: 640

13.

VGF-Ge Wafer(100) . 50
mmdia x 0.175 mm, 1SP,
P type ( Ga doped)
R:0.008-0.021 Ohm.cm

Specifications:
Growing Method: VGF
Orientation: (100) +/-0.5 Deg.




www.materials-a2z.com sales@materials-a2z.com

Wafer Size: 50(+/_0.3) mm dia x 175(+/_15) microns
Surface Polishing: One side polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.008-0.020hm.cm
Carrier Concentration: N/A

Mobility: N/A

EPD: <=500 /cm”2

Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:

Growing Method: VGF

Orientation: (100) +/-0.5 Deg.

Wafer Size: 50(+/_0.3) mm dia x 175(+/_15) microns
Surface Polishing: Both sides polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.008-0.0210hm.cm
Carrier Concentration: N/A

Mobility: N/A

EPD: <=500 /cm”"2

Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

VGF-Ge Wafer(100) . 50
mmdia x 0.175 mm, 2SP,
P type ( Ga doped)
R:0.008-0.021 Ohm.cm

14.

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

ii. 2" wafers(111)

a. Ge <111> undoped

No. Item Description

Specifications:

Growing Method: CZ

Orientation: (111) +/-0.5 Deg.

Ge Wafer. Undoped, 2" Wafer Size: 2" dia x 500 microns

dia x 0.5 mm, 1SP (111) Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: >40 Ohms/cm
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EPD:
Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 0.5 mm

Surface Polishing: two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: >40 Ohms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer. Undoped, 2"
dia x 0.5 mm, 2SP (111)

Typical Properties:

Structure: Cubic, a =5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

b. Ge<111> Doped N-type

No. Item Description

Specifications:

Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.01-0.1 Ohms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (111) 2" dia x
0.5 mm, 1SP, N type ( Sb
doped), resistivities:
0.01-0.1ohm-cm

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (111) 2" dia x

2. | 0.5 mm, 1SP, N type ( Sb | Specifications:
doped), resistivities: Growing Method: CZ
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0.05-0.50hm-cm Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.05-0.5 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:

Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Ge Wafer (111) 2" dia x Conductor type: N-type

0.5 mm, 1SP, N type ( Sb | Resistivity: 6.9-8.9 Ohms/cm

doped), resistivities: 6.9- | EPD:

8.90hm-cm Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a =5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:

Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Ge Wafer (111) 2" dia x Conductor type: N-type

0.5 mm, 1SP, N type ( Sb | Resistivity: 0.0063-0.009 Ohms/cm
doped), resistivities: EPD:

0.0063-0.0090hm-cm Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
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Ge Wafer (111) 2" dia x
0.5 mm, 1SP, N type ( Sb
doped), resistivities:
0.079-0.091ohm-cm

Growing Method: CZ

Orientation: (111) +/- 0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.079-0.091 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (111) 2" dia x
0.5 mm, 2SP, N type ( Sb
doped), resistivities:
0.007-0.009 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.007-0.009 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (111) 2" dia x
0.5 mm, 2SP, N type ( Sb
doped), resistivities:
0.05-0.5 ohm-cm

Specifications:

Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: two side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.05~0.5 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
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Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: two side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 10.5-15.2 Ohms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (111) 2" dia x
0.5 mm, 2SP, N type ( Sb
doped), resistivities:
10.5-15.2 ohm-cm

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 oC
Thermal Conductivity: 640

c. Ge<111> Doped P-type

No. Item Description

Specifications:

Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 400 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Ge Wafer (111) 2" dia x Doping: Ga Doped

0.4 mm, 2SP, P type ( Ga | Conductor type: P-type

doped) Resistivities: Resistivity: 0.035-0.0390hms/cm
0.035-0.0390hm-cm EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns

Ge Wafer (111) 2" dia x Surface Polishing: one side epi polished
0.5 mm, 1SP, P type ( Ga | Surface roughness: < 8 A ( by AFM)
doped), Resistivities: Doping: Ga Doped

0.022-0.026 ohm-cm Conductor type: P-type

Resistivity: < 0.022-0.026 Ohms/cm
EPD:

Package: under 1000 class clean room

Typical Properties:
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Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Ge Wafer (111) 2" dia x
0.5 mm, 1SP, P type ( Ga
doped), resistivities:
0.24-0.33 ohm-cm

Specifications:
Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.24-0.33 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (111) 2" dia x
0.5 mm, 1SP, P type ( Ga
doped), resistivities: 1-10
ohm-cm

Specifications:

Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 0.5mm

Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 1-10 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (111) 2" dia x
0.5 mm, 2SP, P type ( Ga
doped) resistivities:
0.007-0.0080hm-cm

Specifications:
Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: <8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.007-0.0080hms/cm

EPD:

Package: under 1000 class clean room
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Typical Properties:

Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Ge Wafer (111) 2" dia x
0.5 mm, 2SP, P type ( Ga

Specifications:

Growing Method: CZ

Orientation: (111) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

6. doped) resistivities: 0.05- | Resistivity: 0.05-0.10hms/cm
0.1lohm-cm EPD:
Package: under 1000 class clean room
Typical Properties:
Structure: Cubic, a=5.6754 A
Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640
eee "
iii. 2" wafers(110)
No. Item Description
Specifications:
Growing Method: Ccz
Orientation: (110) +/_0.5 Deg
Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: <8 A ( by AFM)
Ge Wafer (110)N type, Sb Doping: Sb doped
h, Conductor type: N-type
1, | doped, 2 diax0.5mm, o iy 0.113-0.12 ohm.cm
" | 15P Resistivity: 0.113- v: e :
0.12 ohm.cm EPD:
\ ’ Package: under 1000 class clean room
Typical Properties:
Structure: Cubic, a=5.6754 A
Density: 5.323 g/cm3 at room temperature
Melting Point: 937.40oC
Thermal Conductivity: 640
Ge Wafer (110) Ga- Specifications:
) doped, 2" dia x 0.5 mm, Growing Method: CZ
" | 1SP Resistivity : 0.81-1.01 | Orientation: (110) +/_0.5 Deg.
ohm-cm Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
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Surface roughness: < 8 A ( by AFM)
Doping: Ga-doped

Conductor type: P-type

Resistivity: 0.81-1.01 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Growing Method: CZ

Orientation: (110) +/_0.5 Deg.

Wafer Size: 2" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga-doped

Conductor type: P-type

Resistivity: 1-10 Ohms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (110) Ga-
doped, 2" dia x 0.5 mm,
1SP Resistivity : 1-10
ohm-cm

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: CZ

Orientation: <110> +/_0.5 Deg/ <110>
Wafer Size: 2" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb doped

Conductor type: N-type

Resistivity: 5.3-6.70hms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (110) N type,
Sb doped, 2" dia x 0.5
mm, 2SPR: 5.3-
6.70hm.cm

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer (110) Specifications:
5. | Undoped, 2" diax 0.5 Growing Method: CZ

mm, 1SP Orientation: (110) +/_0.5 Deg.
Wafer Size: 2" dia x 500 microns




www.materials-a2z.com sales@materials-a2z.com

Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: >45 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

iv. 2" Wafers <211>

No. Item Description

Specifications:

Growing Method: CZ

Orientation: (211) +/_0.5 Deg.

Wafer Size: 2" dia x 450 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Conductor type: N-type

Resistivity: > 45 Ohms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (211)
Undoped, 2" dia x 0.45
mm, 1SP, resistivities:
>45 ohm-cm

Typical Properties:

Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Specifications:

Growing Method: CZ

Orientation: (211) +/_0.5 Deg.

Wafer Size: 2" dia x 450 microns
Surface Polishing: two sides epi polished
Surface roughness: < 8 A ( by AFM)
Ge Wafer (211) Doping: Undoped

Undoped, 2" dia x 0.45 Conductor type: N-type

mm, 2SP, Resistivities: > Resistivity: > 45 Ohms/cm

45 ohm-cm EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640
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D.3" Diameter Wafer

No. Item Description
Growing Method: CZ
Orientation: (100) +/_0.5 Deg.
Flat: (110)
Ge Wafer Undoped (100) | Wafer Size: 3" dia x 0.5 mm
1 3" dia x 0.5 mm 1 side Surface Polishing: one side epi polished
" | polished resistivity: 56.2- | Surface roughness: < 8 A ( by AFM)
62.5 ohm-cm Doping: Undoped
Conductor type: N-type
Resistivity: 56.2-62.5 Ohms/cm
EPD:
Package: under 1000 class clean room in wafer container
Growing Method: CZ
Orientation: (100) +/_0.5 Deg.
Ge Wafer, N-type Sb- Flat: (11.0) -
- Wafer Size: 3" dia x 0.5 mm
doped (100) 3" dia x 0.5 Surface Polishing: one side epi polished
2. | mm 1 side polished ’

resistivity: 0.05-0.1 ohm-
cm

Surface roughness: < 8 A ( by AFM)

Doping: Sb-doped

Conductor type: N-type

Resistivity: 0.05-0.1 Ohms/cm

EPD:

Package: under 1000 class clean room in wafer container

E. 4" Diameter Wafer

i. Ge N-type ,undoped

No. Item Description
Growing Method: CZ
Orientation: (111) +/-0.5 Deg.
Wafer Size: 4" dia x 500 microns
Surface Polishing: One side epi polished
Ge Wafer (111) 4" dia x Surface roughness: < 8 A ( by AFM)
1. | 0.5 mm, 1SP, N type ( un- | Doping: Un- Doped

doped)

Conductor type: N-type

Resistivity: 42.3-64.20hms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

sales@materials-a2z.com
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Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:

Growing Method: CZ

Orientation: (100) +/_0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Ge Wafer (100) . Conductor type: N-type
2. Undoped, 4" dia x 0.5 Resistivity: 58.3-60.9 Ohms/cm
mm, 2SP EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a=5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: one side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Undoped

Ge Wafer(100) . Conductor type: N-type
3. Undoped, 4" dia x 0.5 Resistivity: 58.3-60.9 Ohms/cm
mm, 1SP EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754 A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: CZ

Orientation: (111) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Un- Doped

Conductor type: N-type

Resistivity: 42.3-64.20hms/cm

EPD:

Package: under 1000 class clean room

Ge Wafer (111) 4" dia x
0.5 mm, 2SP, N type

Typical Properties:
Structure: Cubic, a = 5.6754A
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Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

. Ge P-type Ga-doped

No.

Item

Description

Ge Wafer(100) . 4" dia x
0.5 mm, 2SP, P type ( Ga
doped) R:4.37-5.1
ohm.cm

Specifications:
Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

High Resistivity: R:4.37-5.1 ohm.cm
Carrier Concentration: 1.0x10715/cm”3
Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Ge Wafer(100) . 4" dia x
0.5 mm, 2SP, P type ( Ga
doped) R:0.019-0.024
Ohm.cm

Specifications:

Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.019-0.024 Ohm.cm

EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Ge Wafer(100) . 4" dia x
0.5 mm, 1SP, P type ( Ga
doped) R:0.019-0.024
Ohm.cm

Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: One side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

sales@materials-a2z.com
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Resistivity: 0.019~0.024 Ohms/cm
EPD:
Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: VGF

Orientation: (100) +/-0.4 Deg.

Wafer Size: 100mm dia x 400 microns
Surface Polishing: Two sides polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.005-0.04 ohm.cm
Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

VGF-Ge Wafer(100) .
100mm dia x 0.4 mm,
2SP, P type ( Ga doped)
R:0.005-0.04 Ohm.cm

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:

Growing Method: VGF

Orientation: (100) +/-0.4 Deg.

Wafer Size: 100mm dia x 500 microns
Surface Polishing: Two sides polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

VGF-Ge Wafer(100) . Resistivity: 0.13-0.210hm.cm

100mm dia x 0.5 mm, Carrier Concentration: (1.5-2.9) x10716 /c.c
2SP, P type ( Ga doped) Mobility: 1690-1930 cm”~2/Vs
R:0.13-0.21 Ohm.cm EPD: <500 /cm

Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

VGF-Ge Wafer(100) . 100
mmdia x 0.175 mm, 1SP,
P type ( Ga doped)
R:0.19-0.24 Ohm.cm

Specifications:
Growing Method: VGF

Orientation: (100) +/-0.5 Deg.
Wafer Size: 100(+/_0.4) mm dia x 175(+/_25) microns




www.materials-a2z.com sales@materials-a2z.com

Surface Polishing: One side polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.19-0.24 Ohm.cm

Carrier Concentration: N/A

Mobility: N/A

EPD: <=500 /cmA2

Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: VGF

Orientation: (100) +/-0.5 Deg.

Wafer Size: 100(+/_0.4) mm dia x 175(+/_25) microns
Surface Polishing: Both sides polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

VGF-Ge Wafer(100) . 100 | Resistivity: 0.28-0.320hm.cm

mmdia x 0.175 mm, 2SP, | Carrier Concentration: N/A

P type ( Ga doped) Mobility: N/A

R:0.28-0.320hm.cm EPD: <=500 /cmA2

Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Specifications:
Growing Method: VGF

Orientation: (100) +/-0.4 Deg.

Wafer Size: 100 mm dia x 500 microns
Surface Polishing: One side polished
Surface roughness: < 8 A ( by AFM)
Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.13-0.210hm.cm

Carrier Concentration: (1.5-2.9) x10716 /c.c
Mobility: 1690-1930 cm”2/Vs

EPD: <500 /cm~2

Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

VGF-Ge Wafer(100) . 100
mmdia x 0.5 mm, 1SP, P

type ( Ga doped) R:0.13-
0.21 Ohm.cm
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Typical Properties:

Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

VGF-Ge Wafer(100)with
6 degree miscut
toward<111>,100
mmdia x 0.5 mm, 1SP, P
type ( Ga doped) R:0.3-
0.33 Ohm.cm

Growing Method: VGF

Orientation: VGF-Ge Wafer(100)with 6 degree miscut toward<111>
Wafer Size: 100 mm dia x 500 microns
Surface Polishing: One side polished
Surface roughness: < 8 A ( by AFM)

Doping: Ga Doped

Conductor type: P-type

Resistivity: 0.3-0.330hm.cm

Carrier Concentration: (0.9-1.0) x10716 /c.c
Mobility: 1900-2060 cm”2/Vs

EPD: <500 /cm~2

Ra(Average Roughness): < 0.4 nm

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Ge,N-type ,Sb & As -doped

No.

Item

Description

Ge Wafer (100) 4" dia x
0.5 mm, 1SP, N type ( Sb
doped)

Growing Method: CZ

Orientation: (100) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: One side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.029-0.0540hms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Ge Wafer (100) 4" dia x

0.5 mm, 2SP, N type ( Sb
doped) with Res: 0.029-
0.054 ohm-cm

Specifications:
Growing Method: CZ
Orientation: (100) +/-0.5 Deg.
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Wafer Size: 4" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb Doped

Conductor type: N-type

Resistivity: 0.029-0.0540hms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

Specifications:
Growing Method: VGF

Orientation: (100) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: As- Doped

Conductor type: N-type

Resistivity: 0.05-0.25 ohm.cm
Ra(Average Roughness): < 0.4 nm
Package: under 1000 class clean room

GF-Ge Wafer (100) 4" dia
x 0.5 mm, 2SP, N type (
As- doped) with Res:
0.05-0.25 ohm.cm

Typical Properties:

Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Growing Method: CZ

Orientation: (111) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns
Surface Polishing: Onr side epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sb- Doped

Ge Wafer (111) 4" dia x Conductor type: N-type

4. | 0.5mm, 1SP, N type ( Sb- | Resistivity: 0.014-0.022 Ohms-cm
doped) EPD:

Package: under 1000 class clean room

Typical Properties:

Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C

Thermal Conductivity: 640

Ge Wafer (111) 4" dia x

5. | 0.5 mm, 2SP, N type ( Sb- | Specifications:
doped) Growing Method: CZ
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Orientation: (111) +/-0.5 Deg.

Wafer Size: 4" dia x 500 microns

Surface Polishing: Two sides epi polished
Surface roughness: < 8 A ( by AFM)
Doping: Sbh- Doped

Conductor type: N-type

Resistivity: 0.014-0.022 Ohms/cm

EPD:

Package: under 1000 class clean room

Typical Properties:
Structure: Cubic, a = 5.6754A

Density: 5.323 g/cm3 at room temperature
Melting Point: 937.4 °C
Thermal Conductivity: 640

31. GGG (Gd3Ga5012)

No. Item Description

Specifications:

Size: 3" dia x 0.5mm
Orientation: (111)
Polish: one side EPI polished

Physical Properties of Sapphire:

Crystal Structure: Cubic: a =12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

GGG, (111),3" dia
x0.5mm, 1sp

Specifications:

Size: 3" dia x 0.5mm
Orientation: (111)
Polish: both sides EPI polished

Physical Properties of Sapphire:

Crystal Structure: Cubic: a =12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

GGG, (111), 3" dia
x0.5mm, 2sp
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Specifications:

Size: 5mm x 5mm x 0.5mm
Orientation: (100)
Polish: one side EPI polished

Physical Properties of Sapphire:

Crystal Structure: Cubic: a=12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

GGG, (100), 5x5x0.5mm,
1sp

Specifications:

Size: 5mm x 5mm x 0.5mm
Orientation: (100)
Polish: two sides EPI polished

Physical Properties of Sapphire:

Crystal Structure: Cubic: a=12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

GGG, (100), 5x5x0.5mm,
2sp

Size: 5mm x 5mm x 0.5mm
Orientation: (110)
Polish: one side EPI polished

Physical Properties of Sapphire:

Crystal Structure: Cubic: a=12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

GGG, (110), 5x5x0.5mm,
1sp

Specifications:
GGG, (111), .
20x20x0.5mm, 2sp Size: 20mm x 20mm x 0.5mm

Orientation: (111)
Polishing: Two sides EPI polished
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Surface roughness < 8A

Physical Properties of Sapphire:

Crystal Structure: Cubic: a =12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

Specifications:

Size: 5mm x 5mm x 0.5mm
Orientation: (111)
Polish: one side EPI polished

Physical Properties of Sapphire:
Crystal Structure

GGG, (111), 5x5x0.5mm, | Cubic: a=12.376A,(z2=8)
1sp Molecular weight: 1012.365
Melt Point: 1800 °C

Density: 7.09 g/cm3
Hardness: ~ 8 ( mohns)
Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski
Crystal growth direction: <111>

Specifications:

Size: 10mm x 10mm x 0.5mm
Orientation: (111)
Polish: both sides EPI polished

Physical Properties of Sapphire:

GGG (111), Crystal Structure: Cubic: a =12.376 A, (2=8)
10x10x0.5mm, 2sp Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

Specifications:

Size: 10mm x 10mm x 0.5mm
Orientation: (111)

GGG, (111), Polish: one side EPI polished

10x10x0.5mm, 1sp

Physical Properties of Sapphire:
Crystal Structure: Cubic: a =12.376 A, (Z=8)
Molecular weight: 1012.365
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Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski
Crystal growth direction: <111>

Specifications:

Size: 10mm x 5mm x 0.5mm
Orientation: (111)
Polish: both sides EPI polished

GGG, (111),

10. 10x5x0.5mm, 2sp

Specifications:

GGG, (111), 5x5x0.5mm, | Size: 5mm x 5mm x 0.5mm
2sp Orientation: (111)

Polish: both sides EPI polished

11.

Specifications:

Size: 10mm x 10mm x 0.5mm
Orientation: (100)
Polish: both sides EPI polished

Physical Properties of Sapphire:

Crystal Structure: Cubic: a=12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

GGG, (100), 10x10x0.5

12.
mm, 2sp

Specifications:

Size: 10mm x 10mm x 0.5mm
Orientation: (100)
Polish: one side EPI polished

Physical Properties of Sapphire:

Crystal Structure: Cubic: a =12.376 A, (Z=8)
Molecular weight: 1012.365

Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)

Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski

Crystal growth direction: <111>

GGG, (100),

< 10x10x0.5mm, 1sp

GGG, (110), 10x10x0.5

14.
mm, 1sp

Specifications:
Size: 10mm x 10mm x 0.5mm
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Orientation: (110)
Polish: One side EPI polished

Physical Properties of Sapphire:
Crystal Structure

Cubic: a=12.376A,(Z2=8)
Molecular weight: 1012.365
Melt Point: 1800 °C

Density: 7.09 g/cm3
Hardness: ~ 8 ( mohns)
Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski
Crystal growth direction: <111>

Specifications:

Size: 10mm x 10mm x 0.5mm
Orientation: (110)
Polish: both sides EPI polished

Physical Properties of Sapphire:
Crystal Structure

GGG, (110), 10x10x0.5 Cubic: a=12.376A,(Z=8)
mm, 2sp Molecular weight: 1012.365
Melt Point: 1800 °C

Density: 7.09 g/cm3

Hardness: ~ 8 ( mohns)
Refractive index: 1.95

Crystal Purity: > 99.99%

Crystal growth method: Czochralski
Crystal growth direction: <111>

15.

32. Graphite & Graphene Substrate

A. Graphene film on Ni/SiO2/Si

No. Item Description

Graphene™ films are grown directly on a Ni/SiO2/Si deposited on an
oxidized silicon wafer usinga CVD process.

Specifications:

Research Grade, about 90 % useful area

Wafer Size: 100 mm diameter

Graphene film on Growth Method: Chemical Vapor Deposition (CVD) Technique

Ni/Si02/Si 100mm dia, Film thickness: 1-10 monolayer thick

Graphene film is multilayer with thickness varying in the range 1-10 layers;
Graphene layers are aligned relative to each (graphite-like A-B stacking )
other as indicated by the Raman spectrum

The graphene is grown on Ni film by CVD process.
Nickel film is deposited on the substrate covered by thermally grown oxide
layer
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Thickness of the Ni layer is 300 nm;

The thickness of the silicon oxide layer is 500 nm;
The thickness of the wafer is 500 mp

The crystallographic orientation of silicon is 100;
films are continuous with low defect density.
Atomically thin carbon film ( 1-10 layer)
Outstanding electronic properties

Chemical inertness and stability

Unprecedented mechanical strength

B. Graphene Oxide Thin Film on Glass

No. Item Description
Graphene oxide films can be prepared on different substrates as well, such
as PET, quartz, wafers, or substrates provided by a customer. The
transparency and thickness of the GO films can be adjusted according to
customer requirements.
Application: Graphene oxide films:

. . Flexible nonvolatile memory
Graphene Oxide Thin . . ) . .
1 Film on Glass,D=50.8 Production of Reduced Graphene Oxide (RGO) films, which can be applied

mm, thickness=1 mm

in thin film transistors

Transparent conductors

Gas sensors

Supercapacitors

Electronic and optoelectronic devices

Specifications:

Diameter of Graphene Oxide Film: 35 mm

Thickness: 175 nm

Deposited on a round slide: D=50.8 mm, thickness=1 mm

C. Multilayer Graphene on Nickel foil: 2"x2"

No. Item Description
Multilayer Graphene on Nickel foil: 2"x2" sheet
Nickel foil thickness: 25 micron
Multilayer Graphene on We offgr multilayer graphene films that are about 300 monolayers (105
1. nm) thick on average.

Nickel foil: 2"x2"

These graphene films are grown on nickel foil and continuous across nickel
surface steps and grain boundaries.

D.Pyrolytic Graphite Substrate

No. Item Description
Pyrolytic Graphite
1 Substrate, C axis Size: 10 mm x 10 mm x 0.50 mm thickness

Textured, 10x10X0.5
mm, One Side Polished

Orientation: C axis textured
Surface fitness: one side polished
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Surface roughness: < 65A

Pyrolytic Graphite Size: 10 mm x 3 mm x 0.50 mm thickness
) Substrate, C axis Orientation: C axis textured
" | Textured, 10x3X0.5 mm, | Surface fitness: one side polished
One Side Polished Surface roughness: < 65A
Pyrolytic Graphite Size: 10 mm x 5 mm x 0.50 mm thickness
3 Substrate, C axis Orientation: C axis textured
" | Textured, 10x5X0.5 mm, | Surface fitness: one side polished
One Side Polished Surface roughness: < 65A
Pyrolytic Graphite Size: 2.0" x 2.0" x 0.5 mm thickness
4 Substrate, C axis Orientation: C axis textured
" | textured, 2"W x 2"L X 0.5 | Surface fitness: one side polished
mm T, 1SP Surface roughness: < 65A
Pyrolytic Graphite Size: 3.0" x 3.0" x 0.5 mm thickness
5 Substrate, C axis Orientation: C axis textured
" | textured, 3"W x 3"LX 0.5 | Surface fitness: one side polished
mm T, 1SP Surface roughness: < 65A
Pyrolytic Graphite Size: 1.0" x 1.0" x 0.4-0.5mm thickness
6 Substrate, C axis Orientation: C axis textured
© | Textures, 1"W x 1"L X Surface fitness: 1sp
0.4-0.5mm Thick. 1sp Surface roughness: < 65A
Pyrolytic Graphite Size: 1.0" x1.0" x 1.0mm thickness
7 Substrate, C axis Orientation: C axis textured
© | Textures, 1"W x 1"L X Surface fitness: 1sp
1.0mmT 1sp Surface roughness: < 65A
33. InAs
A.InAs <100>
i. InAs <100> doped
No. Item Description
2" InAs wafer (P type)
2" InAs wafer
P Type, Zn doped
InAs (100), P Type, Zn o . .
1. | doped 2" dia x 0.45 mm, Size: 2" dia x 450 micron +/-20 microns

one side polished

Orientation: <100> +/-O.50

Polishing: one-side polishd

Resistivities: 9.4x107-3 ohm-cm

Packing: in 1000 class clean room with wafer container




www.materials-a2z.com sales@materials-a2z.com

Properties:
Growth method: LEC

Orientation: (100) +/-0.5°
Orientation Flat: SEMI

Doping: Zn doped

Conductivity type: P type

Carrier Concentration: 5.3E18/ cm’
Mobility: 126 cm*/V.S

Resistivity: 0.0084 Ohm-Cm

EPD: 1.2E4 / cm

2" InAs wafer (Ntype)

2" InAs wafer (S-doped, Ntype)

Size: 2" dia x 450 micron +/-25 microns

Orientation: <100> +/-0.50

Polishing: One-side polishd

Packing: in 1000 class clean room with wafer container

Properties:
Growth method: LEC

Orientation: (100) +/-0.5°
Orientation Flat: SEMI

Doping: S-doped

Conductivity type: N type

Carrier Concentration: 7.6x10717/ cm?®
EPD: <5000 cm”-2

Resistivity: 5.8x10”-4 ohm.cm
Mobility: 13960 cm”2/vs

InAs (100), S-doped 2"
2. dia x 0.45 mm, one side
polished

Properties:
Growth method: LEC

Orientation: (100)

Orientation Flat: N/A

Doping: S-doped

Conductivity type: N type

Carrier Concentration: 1x10E18 cmE-3
Mobility: 9000 cm*/V.S

Standard thickness: 0.5mm

Standard size: 10mm x 10mm

Polish: one-side

InAs (100), S-doped
10x10x0.5mm, 1sp

Properties:
Growth method: LEC

Orientation: (100) = 0.5 Deg
Orientation Flat: N/A

InAs, (100), Sn doped, N- | Doping: Sn doped

4. | type, 10mm x10mm x Conductivity type: N type

0.5mm 1sp Carrier Concentration: (3-1O)E17cm3
Mobility: >11000 cm?/V.S

EPD: <15000 / cm >

Standard thickness: 500 £ 20 mm
Size: 10x10 mm

Polish: one-side
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InAs, (100), Zn doped, P-
type, 10mm x10mm x
0.5mm 1sp

Properties:
Growth method: LEC

Orientation: (100) +/- 0.5 Deg
Orientation Flat: <110>

Doping: Zn doped

Conductivity type: P type

Carrier Concentration: ~3-10E17 / cm®
Mobility: 165cm*/V.S

EPD: <15000 cm’

Standard thickness: 500+/-20 mm
Size: 10x10 mm

Polish: one-side

. InAs <100> undoped

No.

Item

Description

InAs (100), Undoped 2"
dia x 0.4mm, two side
polished,

2" InAs wafer (Ntype)

2" InAs wafer (Undoped, N type)

Size: 2" dia x 400 micron +/-25 microns

Orientation: <100> +/-0.50

Polishing: two sides polishd

Resistivities: 1.25E-2 ohm-cm

Packing: in 1000 class clean room with wafer container

Properties:
Growth method: LEC

Orientation: (100) +/-0.5°
Orientation Flat

Doping: undoped

Conductivity type: N type

Carrier Concentration: 2.1E16/ cm®
Mobility: 240 / cm?/Vs

Resistivity: 6.27E-3 ohm-cm

EPD: <3500 /cm’

InAs (100), Undoped 2"
dia x 0.4mm, one side
polished, Resistivities: (1-
1.13) ~E-2 ohm-cm

2" InAs wafer (Ntype)

2" InAs wafer (Undoped, N type)

Size: 2" dia x 400 micron +/-25 microns

Orientation: <100> +/-O.50

Polishing: one-side polishd

Resistivities: (1- 1.13) AE-2 ohm-cm

Packing: in 1000 class clean room with wafer container

Properties:
Growth method: LEC

Orientation: (100) +/-0.5°

Orientation Flat

Doping: undoped

Conductivity type: N type

Carrier Concentration: (2.6-2.7) x10716/ cm®
Mobility: 21050 -22000 cm */Vs

Resistivity: (1- 1.13) ~E-2 ohm-cm

EPD: <=6000 /cm >
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InAs (100), undoped
10x10x0.4mm, 1sp

Properties:
Growth method: LEC

Orientation: (100) +/- 0.5°
Orientation Flat: N/A

Doping: Undoped

Conductivity type: N type

Carrier Concentration: <3E16 / cm®
Mobility: >20000 cm?/V.S

EPD: <5E4 / cm

Standard thickness: 500+/- 20 mm
Standard size: 10mm x 10mm
Polish: one-side

InAs (100), undoped
10x10x0.5mm, 1sp

Properties:

Growth method: LEC

Orientation: (100) +/- 0.5°
Orientation Flat: N/A

Doping: Undoped

Conductivity type: N type

Carrier Concentration: <3E16 / cm®
Mobility: >20000 cm?/V.S

EPD: <5E4 / cm

Standard thickness: 500+/- 20 mm
Standard size: 10mm x 10mm
Polish: one-side

InAs (100), undoped
30mm dia wafer 1sp

Properties:

Growth method: LEC
Orientation: (100) = 0.5 Deg
Orientation Flat: <110>

Doping: Undoped

Conductivity type: N type

Carrier Concentration: <3E16 / cm?
Mobility: >20000 cm?/V.S

EPD: <5E4 / cm

Standard thickness: 500 £ 20 mm
Standard diameter: 30 mm
Polish: one-side

InAs (100), undoped
5x5x0.5mm, 1sp

Properties:

Growth method: LEC

Orientation: (100)

Orientation Flat: N/A

Doping: Undoped

Conductivity type: N type

Carrier Concentration: <3E16 / cm?
Mobility: >20000 cm2/V.S

EPD: <54 / cm

Standard thickness: 0.5mm
Standard size: 5mm x 5mmx0.5mm
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Polish: one-side

B.InAs <111>

No. Item Description

2" InAs wafer (P type)

2" InAs wafer

P Type, Zn doped

Size: 2" dia x 450 micron +/-20 microns

Orientation: <111>A

Polishing: one-side polishd

Resistivities: 5.1x107-2 ohm-cm

Packing: in 1000 class clean room with wafer container

InAs (111)A, P Type, Zn
1. doped 2" dia x 0.45 mm,
one side polished

Properties:
Growth method: LEC

Orientation: (111) A

Orientation Flat: SEMI

Doping: Zn doped

Conductivity type: P type

Carrier Concentration: 6.4E17/ cm?®
Mobility: 192 cm2/V.S

Resistivity: 5.1x102-2 Ohm-Cm
EPD: 1.9E4 /cm*

Properties:
Growth method: LEC

Orientation: (111) £ 0.5 Deg
Orientation Flat: <0-11> .<01-1>
Doping: Undoped

Conductivity type: N type

Carrier Concentration: <3E16 / cm?®
Mobility: >2E4 cm?/V.S

EPD: <10000 / cm °

Standard thickness: 500 £ 25 mm
Standard diameter: 2"+ 0.4mm
Polish: one-side

InAs (111), N type,
2. | undoped, 2" in dia x
0.5mm, 1sp

Properties:
Growth method: LEC

Orientation: (111)A + 0.5 Deg
Orientation Flat: SEMI

Doping: Undoped

Conductivity type: N type

Carrier Concentration: <2E16 / em?
Mobility: 23400 cm?/V.S

EPD: <10000 / cm *

Resistivity: 1.3x10”-2 ohm.cm
Standard thickness: 450 £ 25 mm
Standard diameter: 2"+ 0.4mm
Polish: one-side

InAs (111)A, N type,
3. | undoped, 2" in dia x
0.45mm, 1sp
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InAs (111), undoped, N-

Properties:
Growth method: LEC

Orientation: (111) £ 0.5 Deg
Orientation Flat: N/A
Doping: Undoped
Conductivity type: N type

4. E)ygfr;riolns]m x10mm x Carrier Concentration: <3E16 / cm®
: P Mobility: >20000 cm?/V.$
EPD: <5E4 / cm
Standard thickness: 500 £ 20 mm
Standard size: 10mm x 10mm
Polish: one-side
C.InAs <411>
No. Item Description
Properties:
Growth method: LEC
Orientation: (411) £ 0.5 Deg
Orientation Flat: N/A
InAs (411), S doped Doping: 5 doped
1 ellipse shape wafer (area Conductivity type: N type
’ >3(§)mm di:) 1s Carrier Concentration: <7E17 ~ 1E18 / cm?
P Mobility: >10000 cm’/V.S
EPD: <2E4 /cm
Standard thickness: 500 20 mm
Size: ellipse shape, (area > 30mm diameter)
Polish: one-side
D.InAs <511>
No. Item Description
Properties:
Growth method: LEC
Orientation: (511) + 0.5 Deg
Orientation Flat: N/A
inAs (510) Sdoped || RUEDIRE e
1. | ellipse shape wafer (area v type: T typ

>30mm dia) 1sp

Carrier Concentration: <7E17 ~ 1E18 / cm3
Mobility: >10000 cm2/V.S

EPD:<2E4/cm 2

Standard thickness: 500 £ 20 mm

Size: ellipse shape, (area > 30mm diameter)
Polish: one-side
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34. InP

No. Item Description
InP single crystal wafer
InP (100) Zn doped. 2" Orientation: (100)
r(m) 3(5 )Zn ?pez, Size: 2" diameter x 0.35mm
X9.3> mm, water, 2sp Doping: Zn doped
Conducting type: P-type
Carrier Concentration: (1.9-2.4)x10718 /c.c
Resistivity: (4.0-6.1)x107-2 ohm.cm
EPD: <5000 /cmA2
Polish: two sides polished
Typical Properties
Dopant Type Carrier Mobility Resistivity EPD
1 Concentration  (cm*V.Sec) ( ohm-cm) (cm™)
) (cm?)
Undoped N 0.8~2.0 x10® 3600 ~ 4000 0.03~0.2 5~6
x10*
Sn N 0.5~1.0x10"®  200~2400  0.001 ~ 0.002 as
0.5~1.0x10"* 1500 ~2000 0.0025~0.007  x10*
Zn P 0.8~2.0 x10"® 2500 ~ 3500
0.0025 ~ 0.006 1~ 3
25~4.0x10" 1300~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10" ~ 10° 4~5
Insulating x10*
InP(LEC) single crystal waferOrientation: (111)
Size: 2" diameter x 0.5mm
Doping: S- doped
Conducting type: N
Carrier Concentration: 4.83x10718 ohm.cm
EPD: 7x1074 /cmE2
Resistivity: 1.02x10”-3 ohm.cm
Polish: one side polished
5 InP (111) S doped, Typical Properties
2"x0.5mm wafer, 1sp Dopant Type Carrier Mobility Resistivity EPD
Concentration | (cm*V.Sec) ( ohm-cm) (cm™®)
(cm?)
Undoped N 0.8~2.0 x10" | 3600 ~ 4000 0.03~0.2 5~6
x10*
Sn N 0.5~1.0x10" | 200~2400 | 0.001 ~ 0.002 35
0.5~1.0x10" | 1500~ 2000 | 0.0025~0.007 | x10*
Zn P 0.8~2.0 x10"® | 2500 ~ 3500
0.0025 ~ 0.006 1~ 3
2.5~4.0x10" | 1300~ 1600 x10*
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Fe Semi- 0.1~1.0 2000 10" ~ 10° 4~5
Insulating x10*
InP single crystal wafer
Orientation: (100)
Size: 2" diameter x 0.35 mm
Growing Method: VGF
Doping: Sn doped
Conducting type: S-C-N
Polish: one side polished
Resistivity: (2.9-3.8)E-3 ohm.cm
Mobility: 2180-2350 cmE2/V.S
EPD: <5000 /cmE2
Carrier Concerntration: (6.9-9.9)E17 /cmE-3
Ra(Average Roughness): < 0.4 nm
InP ,Growing Method: Typical Properties
3. VGF(100) Sn doped,2 * Dopant Type Carrier Mobility Resistivity EPD
x 0.35mm, wafer, 1sp Concentration | (cm?V.Sec) ( ohm-cm) (cm?)
(cm?®)
Undoped N 0.8 ~2.0 x10" | 3600 ~ 4000 0.03~0.2 5~6
x10*
Sn N 0.5 ~1.0 x10% 200 ~ 2400 0.001 ~ 0.002 3-5
0.5~1.0 x10"® | 1500 ~ 2000 | 0.0025~0.007 | x10*
Zn P 0.8~2.0 x10"® | 2500 ~ 3500
0.0025 ~ 0.006 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10" ~ 10° 4~5
Insulating x10*
InP single crystal wafer
Orientation: (100)
Size: 3" diameter x 0.625 mm
Growing Method: VGF
Doping: Zn doped
Conducting type: S-C
Polish: one side polished
InP ,Growing Method: | Resistivity: (3.1-3.7)E-2 ohm.cm
VGF(100) Zn doped,3 " Mobility: 62-65 cmE2/V.S
4 | x0.625mm, wafer, EPD: <5000 /cmE2Carrier
1sp Concerntration: (2.6-3.2)E+18 /cmE-3
Ra(Average Roughness): < 0.4 nm
Typical Properties
Dopant Type Carrier Mobility Resistivity EPD
Concentration | (cm*V.Sec) (ohm-cm) (cm?)
(cm?)
Undoped N 0.8~2.0 x10% | 3600 ~ 4000 0.03~0.2 5-6
x10
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Sn N 0.5~1.0x10" | 200~2400 | 0.001 ~0.002
0.5~1.0 x10"® | 1500 ~ 2000 | 0.0025~0.007 | x10*

Zn P 0.8 ~2.0 x10"® | 2500 ~ 3500
0.0025 ~0.006 | 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10"~ 10° 4~5
Insulating x10*

InP(LEC) single crystal waferOrientation: (100)
Size: 2" diameter x 0.5mm

Doping: S- doped

Conducting type: N

Carrier Concentration: >1x10718 ohm.cm

EPD: <1075 /cmE2

Polish: one side polished

Typical Properties

Dopant Type Carrier Mg)bility Resistivity EPI%
InP-(LEC Grown) (100) Con(cgrr:qt_rsf;mon (cm/V.Sec) (ohm-cm) (cm™)
5. | Sdoped, 2"x0.5mm
wafer, 1sp Undoped N 0.8~2.0 x10™ | 3600 ~ 4000 0.03~0.2 5-6
x10
Sn N 0.5~1.0x10"™ | 200~2400 | 0.001 ~ 0.002 35

0.5~1.0 x10"® | 1500 ~ 2000 | 0.0025~0.007 x10*

Zn P 0.8~2.0 x10"® | 2500 ~ 3500
0.0025 ~0.006 | 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10"~ 10° 4~5
Insulating x10*

InP single crystal wafer

Growing Method: VGF

Orientation: (100)

Size: 2" diameter x 0.5 mm

Doping: S- doped

Conducting type: S-C-N

Polish: one side polished
Resistivity: (1.8-2.0)x10”-3 ohm.cm
Mobility: 1320-1870 cmE2/V.S
EPD: <2000 /cmE2

Carrier Concerntration: (1.7-6.0) x10218 /cm”3
Ra(Average Roughness): < 0.4 nm

InP-(VGF- Grown)
6. | (100) S doped,
2"x0.5mm wafer, 1sp

Typical Properties

Dopant Type Carrier Mobility Resistivity EPD
Concentration | (cm*V.Sec) (ohm-cm) (cm?)
(cm?)
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Undoped N 0.8~2.0 x10% | 3600 ~ 4000 0.03~0.2 5~6
x10*
Sn N 0.5~1.0x10" | 200~2400 | 0.001~0.002 s
0.5~1.0x10* | 1500~ 2000 | 0.0025~0.007 | x10*
Zn P 0.8 ~2.0 x10"® | 2500 ~ 3500
0.0025 ~0.006 | 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10" ~10° 4~5
Insulating x10*
InP single crystal wafer
Orientation: (111)A
Size: 2" diameter x 0.35mm
Doping: Fe doped
Conducting type: Semi-Insulating
Resistivity: (1.8-2.3)E7 ohm.cm
Mobility:2050-2300 cm”2/v.s
Polish: one side polished
Ra(Average Roughness): < 0.4 nm
Typical Properties
InP-VGF Grown (111)A Dopant Type Carrier Mobility Resistivity EPD
7 Fe doped, 2"x0.35 mm Concentration (cm?\V.Sec) ( ohm-cm) (cm?)
" | wafer, 1sp, Semi- (cm”)
insulating Undoped N 0.8 ~2.0 x10*® | 3600 ~ 4000 0.03~0.2 5-6
x10*
Sn N 0.5~1.0x10" | 200~2400 | 0.001~0.002 as
0.5~1.0x10* | 1500~ 2000 | 0.0025~0.007 | x10*
Zn P 0.8~2.0 x10"® | 2500 ~ 3500
0.0025~0.006 | 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10" ~10° 4~5
Insulating x10*

VGF InP (100) Zn
8. | doped, 2" x 0.35mm,
wafer, 1sp

InP single crystal wafer
Growing Method: VGF
Orientation: (100)

Size: 2" diameter x 0.35 mm
Doping: Zn doped

Conducting type: S-C

Polish: one side polished
Resistivity: (6.6-7.0)E-2 ohm.cm

Mobility: 82-84 cmE2/V.SEPD:<5000 /cmE2
Carrier Concerntration: (1.1-1.2) E+18 /cm/3

Ra(Average Roughness): < 0.4 nm
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Typical Properties

Dopant Type Carrier Mobility Resistivity EPD
Concentration | (cm*V.Sec) ( ohm-cm) (cm?®)
(cm®)
Undoped N 0.8~2.0 x10" | 3600 ~ 4000 0.03~0.2 5~6
x10*
Sn N 0.5~1.0x10" | 200~2400 | 0.001~0.002 35
0.5~1.0x10" | 1500 ~ 2000 | 0.0025~0.007 | x10*
Zn P 0.8 ~2.0 x10"® | 2500 ~ 3500
0.0025 ~0.006 | 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10"~ 10° 4~5
Insulating x10*
VGF InP single crystal wafer Orientation: (100)
Size: 2" diameter x 0.35mm
Doping: Fe doped
Conducting type: Semi-Insulating
Resistivity: (0.6-1.4) E7 ohm.cm
Mobility: 2200-2380 cmE2/V.s
EPD: <5000 /cmE2
Polish: one side polished
Typical Properties
Dopant Type Carrier Mobility Resistivity EPD
VGF InP (100) Fe Concentration (cm?/V.Sec) ( ohm-cm) (cm?)
9. | doped, 2"x0.35 mm (cm™)
wafer, 1sp Undoped N 0.8 ~2.0 x10"® | 3600 ~ 4000 0.03~0.2 5~6
x10*
Sn N 0.5~1.0x10"™ | 200~2400 | 0.001~0.002 35
0.5~1.0x10" | 1500~ 2000 | 0.0025~0.007 | x10°*
zn P 0.8 ~2.0 x10*® | 2500 ~ 3500
0.0025 ~0.006 | 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10"~ 10° 4~5
Insulating x10*
InP single crystal wafer
Orientation: (100)
Size: 2" diameter x 0.35 mm
Doping: Un- doped
10 InP (100) undoped, 2" | Conducting type: S-C

x 0.35 mm wafer, 1sp

Polish: one side polished

Resistivity: (3.2-3.4)*-1 ohm.cm

Mobility: 4270-4400cmA2/V.S

EPD: <5000 /cmA2

Carrier Concerntration:(4.2-4.6) ~15 /cmE-3
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Typical Properties

Dopant Type Carrier Mobility Resistivity EPD
Concentration ( (ohm-cm) (cm?
(cm® cm’/V.Sec)
Undoped N 7.5-9.5 x10"® | 4300-4400 | 1.6E-1-4.5E-1 | <5000
Sn N 0.5~1.0x10" | 200~2400 | 0.001~0.002 s
0.5~1.0 x10™® 1500 ~ 0.0025~0.007 x10*
2000
Zn P 0.8~2.0 x10™® 2500 ~
3500 0.0025 ~ 1~3
18 4
2.5~4.0x10 0.006 x10
1300 ~
1600
] (2.1-2.7) x107
Fe Semi- N/A 1550-1640 <5000
Insulating

InP single crystal wafer
Orientation: (100)

Size: 100mm diameter x 1.0 mm
Growing Method: VGF

Doping: Zn doped

Conducting type: S-C

Polish: one side polished
Resistivity: N/A

Mobility: N/A

EPD: <=5000 /cmE2

Carrier Concerntration: (1-8)x10718 /cmA-3
Ra(Average Roughness): < 0.4 nm

InP ,Growing Method: Typical Properties

11 VGF(100) Zn
" | doped,100 mm x Dopant Type Carrier Mobility Resistivity EPD
Concentration | (cm*V.Sec) (ohm-cm) (cm?)
1.0mm, wafer, 1sp (cm™)
Undoped N 0.8~2.0 x10" | 3600 ~ 4000 0.03~0.2 5~6
x10*
Sn N 0.5 ~1.0 x10™® 200 ~ 2400 0.001 ~ 0.002 3-5

0.5~1.0 x10"® | 1500 ~ 2000 | 0.0025~0.007 | x10*

Zn P 0.8 ~2.0 x10"® | 2500 ~ 3500
0.0025 ~0.006 | 1~3
2.5~4.0x10" | 1300 ~ 1600 x10*
Fe Semi- 0.1~1.0 2000 10"~ 10° 4~5

Insulating x10*
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35. InSb

A.InSb Ge-doped

No.

Item

Description

InSb (100) 10x10x 0.45
mm, P type, Ge doped, 1
side polished

10x10x0.45 mm InSb wafer (P type, Ge doped)

Size: 10x10x0.45 mm

Orientation: <100> +/-0.2° with two reference flats

Polishing: one-side side polishd ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room

Properties:
Growth method: LEC

Orientation: (100) +/-0.2°

Orientation Flat

Doping: Ge ndoped

Conductivity type: P type

Carrier Concentration: (0.05- 0.50)E17@77K

InSb (100) 2" dia x 0.4
mm, P type, Ge doped, 1
sided polished, Carrier
Conc: 1.45 x 10715 /cc

2" InSb wafer (P type, Ge doped )

Size: 2" dia x 0.4mm thick

Orientation: <100> +/-0.2 °

Polishing: one side polishd

Packing: Sealed in nitrogen in single wafer container at 1000 class clean
room

Properties:
Growth method: LEC

Orientation: (100) +/-0.5°
Orientation Flat: N/A

Doping: Ge

Conductivity type: P Type

Carrier Concentration: 1.45x10715/cc
Mobility: 7860 cm2/Vs

EPD: <200 /cm 2

Resistivity: 5.46x10E-1 ohm.cm

InSb (100) 2" dia x 0.45
mm, P type, Ge doped, 1
sided polished , carrier
conc: (0.05-
0.50)x10717/cc

2" InSb wafer (P type, Ge doped )

Size: 2" dia x 0.45mm thick

Orientation: <100> +/-0.2 °

Polishing: one side polishd

Packing: Sealed in nitrogen in single wafer container at 1000 class clean
room

Properties:

Growth method: LEC

Orientation: (100) +/-0.5°

Orientation Flat: N/A

Doping: Ge

Conductivity type: P Type

Carrier Concentration: (0.05-0.50)x10717/cc
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Mobility: > (4.0-8.4)x10”3 cm2/Vs
EPD: <200 /cm?

InSb (100) 2" dia x 0.45
mm, P type, Ge doped, 1
sided polished ,
CC:2.04x10717/cc-1

2" InSb wafer (P type, Ge doped )

Size: 2" dia x 0.45mm thick

Orientation: <100> +/-0.2 °

Polishing: one side polishd

Packing: Sealed in nitrogen in single wafer container at 1000 class clean
room

Properties:
Growth method: LEC

Orientation: (100) +/-0.5°
Orientation Flat: N/A

Doping: Ge

Conductivity type: P Type

Carrier Concentration: 2.04x10”17/cc
Mobility: 1350 cm?/Vs

EPD: <=200 /cm 2

Resistivity: 3.5x10E-2 ohm.cm

InSb (100) 2" dia x 0.45
mm, P type, Ge doped, 2
sided polished , CC:
1.35x10715/cc

2" InSb wafer (P type, Ge doped )

Size: 2" dia x 0.45mm thick

Orientation: <100> +/-0.2 °

Polishing: two sides polishd

Packing: Sealed in nitrogen in single wafer container at 1000 class clean
room

Properties:
Growth method: LEC

Orientation: (100) +/-0.5°
Orientation Flat: N/A

Doping: Ge

Conductivity type: P Type

Carrier Concentration: 1.35x10715/cc
Mobility: 6300 cm?/Vs

EPD: <=200 /cm’

Resistivity: 7.34x10E-1 ohm.cm

B. InSb Te-doped

No.

Item

Description

InSb (100) 10x10x 0.45
mm, N type, Te doped, 1
side polished

10x10x0.45 mm InSb wafer (N type, Te doped)

Size: 10x10x0.45 mm

Orientation: <100> +/-0.20 with two reference flats

Polishing: one-side side polishd ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room

Properties:
Growth method: LEC

Orientation: (100) +/-0.2°
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Orientation Flat: Two <010> and <001>
Doping: Te doped

Conductivity type: N type

Carrier Concentration: (0.19- 0.5)E18 @77K
Mobility: >(3.58-5.6)E4 cm®/Vs

EPD: <1200 - 1500 /cm*

InSb (100) 2" dia x 0.45
2. | mm, Te doped, N type, 1
side polished

2" InSb wafer (N type, Te Doped )

Size: 2" dia x 0.45mm thick

Orientation: <100> +/-0.2 °

Polishing: one side polishd

Packing: Sealed in nitrogen in single wafer container at 1000 class clean
room

Properties:
Growth method: LEC

Orientation: (100) +/-0.2°

Orientation Flat: Two reference flates at <100>
Doping: Te

Conductivity type: N type

Carrier Concentration: (0.1-0.3)E18/cc
Mobility

InSb (111)- A 2" dia x
3. 0.45 mm, Te-doped, N
type, 1 side(In) polished

2" InSh wafer (N type, Te-doped)

Size: 2" dia x 0.45mm thick

Orientation: <111> +/-0.50 with two reference flats

Polishing: one-side (In) polishd ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room

Properties:
Growth method: LEC

Orientation: (111) +/-0.5°

Orientation Flat: <110> .<112>

Doping: Te-doped

Conductivity type: N type

Resistivity: (1.1-3.3) x10E-4 ohm.cm
Carrier Concentration: 5E17-2E18 cmE-2
Mobility: 24000-34000 cm’/Vs

EPD: 1x10E3 /cm -2

InSb (111)- B 2" dia x
4. | 0.45 mm, Te-doped, N
type, 1 side(Sb) polished

2" InSb wafer (N type, Te-doped)

Size: 2" dia x 0.45mm thick

Orientation: <111> +/-0.50 with two reference flats

Polishing: one-side side(Sb) polishd ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room

Properties:
Growth method: LEC

Orientation: (111) +/-0.5°
Orientation Flat <110> .<112>
Doping: Te-doped
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Conductivity type: N type

Resistivity: (1.1-3.3) x10E-4 ohm.cm

Carrier Concentration: 5x10E17-2x10E18 cmE-2
Mobility: 24000-34000 cm?/Vs

EPD: 1x10E3 /cm -2

C. InSb undoped

No.

Item

Description

InSb (100) 10x10x 0.45
mm, Undoped, N type, 1
side polished

InSb substrate 10x10x0.45 mm (N type, undoped)

Size: 10x10x0.45 mm

Orientation: <100> +/-0.2°

Polishing: one-side side polished ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room

Properties:
Growth method: LEC

Orientation (100) +/-0.2°

Orientation Flat

Doping: Undoped

Conductivity type: N type

Carrier Concentration: (0.1- 0.85)E15 @77K
Mobility: (5.0-3.5)E5 cm?/Vs

EPD: <200 / cm

InSb (100) 2" dia x 0.45
mm, Undoped, N type, 1
side polished

2" InSb wafer (N type, undoped)

Size: 2" dia x 0.45mm thick

Orientation: <100> +/-0.2° with two reference flats

Polishing: one-side side polishd ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room

Properties:
Growth method: LEC

Orientation: (100) +/-0.2°

Orientation Flat: (100)

Doping: Undoped

Conductivity type: N type

Carrier Concentration: (0.1-0.3)E15 @77K
Mobility: N/A

EPD: N/A

InSb (111)-A 2" dia x 0.45
mm, Undoped, N type,
In- side polished

2" InSb wafer (N type, undoped)

Size: 2" dia x 0.45mm thick

Orientation: <111> +/-0.5° with two reference flats

Polishing: In-side side polishd ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room
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Properties:
Growth method: LEC

Orientation: (111) +/-0.5°

Orientation Flat

Doping: Undoped

Conductivity type: N type

Carrier Concentration: (0.1-0.3)E15 @77K

InSb (111)-B 2" dia x 0.45
mm, Undoped, N type,
Sb- side polished

2" InSb wafer (N type, undoped)

Size: 2" dia x 0.45mm thick

Orientation: <111> +/-0.5° with two reference flats

Polishing: Sb-side side polishd ( back side etched )

Packing: Sealed under nitrogen with single wafer comtainer in 1000 class
clean room

Properties:
Growth method: LEC

Orientation: (111) +/-0.5°

Orientation Flat

Doping: Undoped

Conductivity type: N type

Carrier Concentration: (0.1-0.3)E15 @77K

36. KTaO3

No.

Item

Description

KTa03 (100) 5x5x0.5
mm, 2sp

Properties:

Orientation: (100) +/0.5° Edge // <001> & <010>
Size: 5mm x 5mm x 0.5mm

Polish: two sides polish

Surface roughness: < 5A

Packed in 1000 clss clean room and plastic bag

KTa03, (100), 5 x5
x0.5mm, 1sp

Properties:

Orientation: (100) +/0.5° Edge // <001> & <010>
Size: 5mm x 5mm x 0.5mm

Polish: one side polish

Surface roughness: < 5A

KTa03, (110), 5 x5
x0.5mm, 1sp

Properties:

Orientation: (110) +/0.5°
Size: 5mm x 5mm x 0.5mm
Polish: one side polish
Surface roughness: < 5A

KTa03, (111), 5 x5
x0.5mm, 1sp

Properties:

Orientation: (111) +/0.5°
Size: 5mm x 5mm x 0.5mm
Polish: one side polish
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Surface roughness: < 5A

Properties:

KTa03 (100) 10x10 x 0.5
mm, 1sp - New Crystal
for ferroelectric film

Size: 10mm x 10mm x 0.5mm
Polish: one side polished
Surface roughness: < 5A

Orientation: (100) +/0.5° Edge // <001> & <010>

Packed in 1000 class clean room and 100 class plastic bag

Properties:

KTa03 (100) 10x10x0.5

Size: 10mm x 10mm x 0.5mm
mm, 2sp

Polish: two sides polish
Surface roughness < 5A

Orientation: (100) +/0.5° Edge // <001> & <010>

Specifications:

Single crystal KTaO3

KTaO3 (110) 10x10x0.5 Orientation: (110)

mm 1sp Size: 10mm x 10mm x 0.5mm
Polish: one side polish
Surface Roughness: < 10A

Single crystal KTaO3
Orientation: (110)

Size: 10mm x 10mm x 0.5mm
Polish: both sides polish

KTaO3 (110) 10x10x0.5
mm 2sp

Specifications:
Single crystal KTa03

Orientation: (111)
Size: 10mm x 10mm x 0.5mm
Polish: One side polish

KTa03 (111) 10x10x0.5
mm 1sp

10.

Single crystal KTaO3

Orientation: (111)
Size: 10mm x 10mm x 0.5mm
Polish: both sides polish

KTaO3 (111) 10x10x0.5
mm 2sp

37. KTN (KTaNbO3)

No.

Item

Description

Properties:
Orientation: (100) +/-0.5 °
Size: 5x 5 mm x 0.5mm

KTN (100) 5x5x0.5mm,
2sp,

Polish: two sides optical grade polished
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Surface roughness: < 5A
Packed: each in membrane box

KTN (100) 4.5x4.5x0.5
2sp,

Properties:

Orientation: (100) +/-0.5 °

Size: 4.5 mm x4.5 mm x 0.5mm

Polish: two sides optical grade polished
Surface roughness: < 5A

Packed: each in membrane box

KTN (100) 10x10x0.5 2sp,

Single crystal KTN ( KTa 1-X NbXO3 ) is transparent isotropic crystal with
very large electro-optic coefficients of about >600
pm/V, which is 20 times larger than that of conventional LiNbO3.

Properties:

Orientation: (100) +/-0.5°

Size: 10mm x 10mm x 0.5mm

Polish: two sides optical grade polished
Surface roughness: < 5A

Packed: each in membrane box

38. LaAlO3

A.Squar LaAlO3 Substrates

No.

Item

Description

LaAlO3 (100) orn. 5 x 5 x
0.3 mm substrate, 2 side
polished

Specifications:

Wafer Size: 5 x 5 x 0.3 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: Two sides CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bagin a wafer container.

LaAlO3 (100) orn. 5 x5 x
0.5 mm substrate, 2 side
Epi polished

Specifications:
Wafer Size: 5 x5 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: Two sides CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

LaAlO3, (100) orn. 10x 5
x 0.5 mm substrate , 1
side Epi polished

Specifications:
Wafer Size: 10 x 5 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: One side CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bog in a wafer container.
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LaAlO3, (100) orn. 5x 5 x
0.5 mm substrate, 1 side
Epi polished

Wafer Size: 5 x5 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: One side CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bog in a wafer container.

LaAlO3, (100) orn. 0.25"
x0.25" x 0.5 mm
substrate , 1 side Epi
polished

Specifications:

Wafer Size: 0.25" x 0.25" x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: One side CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

LaAlO3, (100) ori.
10x10x1.0 mm substrate
, 2 side EPI polished

LaAlOs single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Specifications:

Wafer Size: 10 x 10 mm x 1.0 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: Two sides CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

LaAlO3, (100) ori.
10x10x1.0 mm substrate,
1 side EPI polished

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Wafer Size: 10 x 10 mm x 1.0 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: one side CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

LaAlO3,(100) ori 10x10x
0.45mm substrate , 1
side EPI polished

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.
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Wafer Size: 10mm x 10 mm x 0.45 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: One side CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

LaAlO3,(100) ori 10x10x

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

9. | 0.5mm substrate, 1 side | Specifications:
EPI polished Wafer Size: 10 x 10 mm x 0.5 mm thickness +/-0.05 mm,
Wafer Orientation: (100) +/-0.5 Deg
Polishing: One side CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A
Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.
LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors , magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.
LaAlO3,(100) ori. 10x10x
10. | 0.5mm substrate , 2 side | Specifications:
EPI polished Wafer Size: 10 x 10 mm x 0.5 mm thickness +/-0.05 mm,
Wafer Orientation: (100) +/-0.5 Deg
Polishing: Two sides CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A
Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.
LaAlOs single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
single crystal LaAIO3 microwave and dielectric resonance applications.
11. ngrirrln(lggl) Irgjd; f%rs 1 X Specifications:
side pol'ished Wafer Size: 0.5" x 0.5" x 0.5 mm thickness +/-0.05 mm,
Wafer Orientation: (100) +/-0.5 Deg
Polishing: CMP polished with free sub-surface damaged. Please choose
one side or tow side polished from " option "
Surface finish (RMS or Ra): < 10A
Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.
single crystal LaAlO3
12. | wafer, (100), 0.5"x 0.5" x | LaAlOj; single crystal provides a good lattice match to many materials with

0.5mm, EPI ready for 2

perovskite structure. It is an excellent substrate for epitaxial growth of
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side polished high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Specifications:
Wafer Size: 0.5" x 0.5" x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: CMP polished with free sub-surface damaged. Please choose
one side or tow side polished from "option"

Surface finish (RMS or Ra): < 10A

Packed

LaAlOs single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

LaAlO3, (100) orn. 1"x 1"
13. | x 0.5mm substrate, 2
side epi polished

Specifications:

Wafer Size: 1" x 1" x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: Two sides CMP polished with free sub-surface damaged. Please
choose one side or two side polished from " option "

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

LaAlO3, (100) orn. 20x20
14. | x 0.5mm substrate, 2
side epi polished

Wafer Size: 20x20 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: Two sides CMP polished with free sub-surface damaged. Please
choose one side or two side polished from " option "

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

LaAlQO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss

LaAlO3,(100) orn. 1"x 1" . . . -
microwave and dielectric resonance applications.

15. | x 0.5mm substrate, 1

side epi polished Specifications:

Wafer Size: 1" x 1" x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Polishing: One side CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A
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Packed Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

B. Round LaAlO3 Wafer

No. Item Description

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

LaAlO3, (100) Orn. 0.5" x | Specifications:

0.5mm wafer 2SP Wafer Size: 0.5" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <100> +/-1 Deg with 4 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

LaAlO3, (100) Orn. 1" x Specifications:

0.5mm wafer 1 SP Wafer Size: 1" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 16 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

LaAlO3, (100) Orn. 1" x Specifications:

0.5mm wafer 2 SP Wafer Size: 1" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 16 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bag in a
wafer container.
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LaAlO3,(100) Orn. EPI
polishing 2" x 0.5mm
wafer 1 SP

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Wafer Size: 2" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 16 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 8A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3, (100) Orn. EPI
polishing 2" x 0.5mm
wafer 2 SP

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Specifications:
Wafer Size: 2" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 16 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra) :: < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3,(100) Orn. EPI
polishing 2" x 1.0 mm
wafer 2SP

LaAlOs single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Specifications:
Wafer Size: 2" dia +/- 0.5 mm x 1.0 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 16 mm Length

Polishing: Two sides CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container

LaAlO3, (100) Orn. EPI
polishing 3" x 0.5mm
wafer 2 SP

LaAlOs single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.
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Wafer Size: 3" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 16 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3 single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

LaAlO3, (100) orn. EPI
8. | polishing 3" x 0.5mm
wafer 1 SP

Specifications:

Wafer Size: 3" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (100) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 20 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
bag in a wafer container.

C. Special Orientation LaAlO3 Substrate

No. Item Description

Specifications:

Wafer Size: 10 x 10 x 0.5 mm thickness +/-0.05 mm,

LaAlO3,(110) 10x10x0.5 Wafer Orientation: (110) +/-0.5 Deg

1. | mm substrate, 2 side Epi | Polishing: Two sides CMP polished with free sub-surface damaged.
polished Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

Wafer Size: 10 x 10 x 0.5 mm thickness +/-0.05 mm,

LaAlO3, (110) 10x10x0.5 | Wafer Orientation: (110) +/-0.5 Deg

2. | mm substrate, 1 side Epi | Polishing: One side CMP polished with free sub-surface damaged.
polished Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

Specifications:

Wafer Size: 5x5 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (110) +/-0.5 Deg

Polishing: One side CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3, (110) 5x5x0.5
3. mm substrate, one side
Epi polished
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LaAlO3, (110) 5x5x0.5
mm substrate, two sides
Epi polished

Wafer Size: 5x5 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (110) +/-0.5 Deg

Polishing: two sides EPI polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3, (111) 10x10x0.5
mm substrate, 2 sides Epi
polished

Specifications:
Wafer Size: 10 x 10 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (111) +/-0.5 Deg

Polishing: Two sides CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3, (111) 5x5x0.5
mm substrate, one side
Epi polished

Specifications:
Wafer Size: 5x5 x 0.5 mm thickness +/-0.05 mm,

Wafer Orientation: (111) +/-0.5 Deg

Polishing: One side CMP polished with free sub-surface damaged.
Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3,(110) Orn. EPI
polishing 2" x 0.5mm
wafer 1 SP

LaAlO; single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Specifications:
Wafer Size: 2" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (110) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 16 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room, and in 100 grade plastic bagin a
wafer container.

LaAlO3, (110) orn. EPI
polishing 3" x 0.5mm
wafer 1 SP

LaAlO3 single crystal provides a good lattice match to many materials with
perovskite structure. It is an excellent substrate for epitaxial growth of
high Tc superconductors, magnetic and ferro-electric thin films. The
dielectric properties of LaAlO3 crystal are well suitable for low loss
microwave and dielectric resonance applications.

Specifications:
Wafer Size: 3" dia +/- 0.5 mm x 0.5 thickness +/-0.05 mm,

Wafer Orientation: (110) +/-0.5 Deg

Edge Orientation: <001> +/-1 Deg with 20 mm Length

Polishing: CMP polished with free sub-surface damaged.

Surface finish (RMS or Ra): < 10A

Packed: Under 1000 class clean room. (EPI ready) and in 100 grade plastic
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| bag in a wafer container.

39. LaF3

No.

Item

Description

LaF3 (100)ori.
10x10x0.5mm 1sp

Specifications:
Size: 10x10x 0.5mm +/-0.05mm

Orientation: (100) +/-1.5 °

Polish: One side EPI polished by CMP technology with less sub-surface
lattice damage.

Surface roughness: <5 A

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

LaF3 (100)ori.
10x10x0.5mm 2sp

Specifications:
Size: 10x10x 0.5mm +/-0.05mm

Orientation: (100) +/-1.5 °

Polish: Two sides EPI polished by CMP technology with less sub-surface
lattice damage.

Surface roughness: <5 A

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

LaF3 (110)ori.
10x10x0.5mm 2sp

Specifications:

Size: 10x10x 0.5mm +/-0.05mm

Orientation: (110) +/-1.5 Deg

Polish: Two sides EPI polished by CMP technology with less sub-surface
lattice damage.

Surface roughness: <5 A

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

LaF3 6.35 mm Dia. x
1.575mm ,fine ground

Size: 6.35 mm Dia. x 1.575mm

Orientation: (100) +/-1.5 Deg

Polish: fine ground, by CMP technology with less sub-surface lattice
damage.

Surface roughness: <5 A

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

LaF3 (100)ori. 10 mm
Dia. x 15 mm 2ep

Specifications:

Size: 10 mm Dia. x 15mm +/-0.05mm

Orientation: (100) +/-1.5 Deg

Polish: two ends polished by CMP technology with less sub-surface lattice
damage.

Surface roughness: <5 A

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

LaF3 (110)ori. 6 mm Dia.

x 0.5mm 1sp

Specifications:

Size: 6 mm Dia. x 0.5mm +/-0.05mm

Orientation: (100) +/-1.5°

Polish: One sides EPI polished by CMP technology with less sub-surface
lattice damage.
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Surface roughness: <5 A
Pack: Packed in 100 grade plastic bag under 1000 class clean room.

40. LiAl 02

No.

Item

Description

LiAlO2 (100) 2" dia. x
0.5mm, 1sp

Specifications:
Single crystal LiAIO2

Lattice constant: Tetragonal a=b=5.17A c=6.26A
Size: 2" Diameter x 0.5mm

Orientation: (100)

Al Terminated face in polished surface

Polish: one side polished.

Surface roughness < 5A

LiAlO2 (001)
10x10x0.5mm, 1sp

Specifications:

Single crystal LiAIO2

Lattice constant: Tetragonal a=b=5.17A c=6.26A
Size: 10mm x 10mm x 0.5mm

Orientation: (001)

Polish: one side polished.

Surface roughness < 5A

LiAlO2 (100)
10x10x0.5mm, 1sp

Single crystal LiAIO2

Lattice constant: Tetragonal a=b=5.17A c=6.26A
Size: 10mm x 10mm x 0.5mm

Orientation: (100)

Polish: one side polished.

Surface roughness < 5A

LiAlIO2 (100)
10x10x0.5mm, 2sp

Specifications:
Single crystal LiAIO2

Lattice constant: Tetragonal a=b=5.17A c=6.26A
Size: 10mm x 10mm x 0.5mm

Orientation: (100)

Polish: one side polished.

Surface roughness < 5A

41. LiF

No. Item Description
Specifications:
1 LiF, (100), 10x10x 1.0 mm | Crystal: LiF

1 side polished

Orientation: <100> +/-1.5 °
Size: 10x10x1.0mm
Polished: one side polished
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Package: 1000 class clean plastic bag

LiF, (100), 10x10x 1.0 mm
2 sides polished

Specifications:

Crystal: LiF

Orientation: <100> +/-1.5 °

Size: 10x10x1.0 mm

Polished: two sides polished
Package: 1000 class clean plastic bag

LiF, (111), 10x10x 1.0 mm
1 side polished

Specifications:

Crystal: LiF

Orientation: <111> +/-1.5°

Size: 10x10x1.0mm

Polished: one side polished
Package: 1000 class clean plastic bag

LiF, (110), 10x10x 1.0 mm
1 side polished

Crystal: LiF

Orientation: <110> +/-1.5°

Size: 10x10x1.0mm

Polished: one side polished
Package: 1000 class clean plastic bag

42. LiGa02

No.

Item

Description

LiGa02 (001)
10x10x0.5mm, 1sp

Specifications:

Single crystal LiGa02

Lattice constant: a=5.406A b=5.012A c=6.379A
Size: 10mm x 10mm x 0.5mm

Orientation: (001)

Polish: Single side( Ga-face) polished.

Surface roughness < 5A

LiGa02 (010)
10x10x0.5mm, 2sp

Specifications:

Single crystal LiGa02

Lattice constant: a=5.406A b=5.012A c=6.379A
Size: 10mm x 10mm x 0.5mm

Orientation: (010)

Polish: Two sides polished.

Surface roughness < 5A

LiGa02 (010)
5x5x0.5mm, 2sp

Single crystal LiGa0O2

Lattice constant: a=5.406A b=5.012A ¢=6.379A
Size: 5mm x 5mm x 0.5mm

Orientation: (010)

Polish: two sides polished.
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Surface roughness < 5A

43. LiNbO3

A.SAW Grade LiNbO3 Wafers

i. LiNbO3 saw grade X-cut

No. Item Description
Saw grade single crystal LiNbO3
H . [v)
LiNbO3 saw grade, X-cut, Pu.rlty. >.99'9A
1. 10x10x0.5 mm. 1s Orientation: X-cut
’ » 2SP Size: 10mm x 10mm x 0.5mm
Polish: one side polished
Saw grade single crystal LiNbO3
H . [v)
LiNbO3 saw grade, X-cut, Pu.rlty. >.99'SM]
2. 2" wafer. 1s Orientation: X-cut
» 5P Size: 2" diameter x 0.5mm
Polish: one side polished
Saw grade single crystal LINbO3
H . [
LiNbO3 saw grade wafer, Pu.rlty. 99'996
3. X-cut. 3" x0.5 mm. 1s Orientation: X-cut
’ ’ » 2SP Size: 3" diameter x 0.5mm
Polish: one side polished
ii. LiNbO3 saw grade Y-cut
No. Item Description
LiNbO3 SAW grade, 36 Saw grade single crystal LiNbO3
degree off Y-X cut with Purity: > 99.9%
1. | flat orientation: X cut or Orientation: 36 deg Y-X cut with flat orientation: X cut or <11-20>
<11-20>, 20x20x0.5mm, | Size: 10mm x 10mm x 0.5mm
1sp Polish: one side polished
Saw grade single crystal LiNbO3
H . [v)
LiNbO3 SAW grade, Y- | Furity: >99.9%
2. cut. 10x10x0.5mm. 1s Orientation: Y-cut
! ’ » 5P Size: 10mm x 10mm x 0.5mm
Polish: one side polished
LINbO3 SAW grade, Y- Saw grade single crystal LiNbO3
3. cut, 36 degree off .
10x10x0.5mm. 1s Purity: > 99.9%
) » 2SP Orientation: Y-cut with 36 degree off
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Size: 10mm x 10mm x 0.5mm
Polish: one side polished

LiNbO3 saw grade wafer,

Saw grade single crystal LiNbO3
Purity: > 99.9%

4. " Orientation: Y-cut
Y-cut, 2°x0.5 mm, 1sp Size: 2" diameter x 0.5mm
Polish: one side polished
Saw grade single crystal LiINbO3
LiNbO3 saw grade wafer, P“.”ty: >.99'9%
5. Y-cut, 3" x0.5 mm, 1sp Orientation: Y-cut
’ ! Size: 3" diameter x 0.5mm
Polish: one side polished
Saw grade single crystal LiNbO3
LiNbO3 saw grade wafer, P“.”ty: >.99'9%
6. Y-cut, 4" x0.5 mm , 1sp Orientation: Y-cut
’ ! Size: 4" diameter x 0.5mm
Polish: one side polished
Saw grade single crystal LiNbO3
LiNbO3 saw grade wafer, | Purity: >99.9%
7. | 128 deg. Y/X cut, 3" x1.0 | Orientation: 128 degree Y-X cut
mm, 2sp Size: 3" diameter x 1.0 mm
Polish: two sides polished
Saw grade single crystal LiINbO3
LiNbO3 saw grade wafer, | Purity: >99.9%
8. | 128 deg. Y-X cut, 3" x0.5 | Orientation: 128 degree Y-X cut
mm, 2sp Size: 3" diameter x 0.5mm
Polish: two sides polished
Saw grade single crystal LiINbO3
Purity: > 99.9%
Orientation: 128 degree rotated from the +y through the +Z axis about the
LiNbO3 saw grade wafer, | X axis
9. | 128 deg. Y-X cut, 4" dia Size: 4" diameter x 0.5mm
x0.5 mm, 1sp Flats: Primary Flat is normal to the +X axis
Secondary flat is 90 degree clockwise from the primary flat when viewing
the polished face <+Z/-Y>
Polish: one side polished
Saw grade single crystal LiINbO3
LiNbO3 saw grade wafer, | Purity: >99.9%
10. | 128 deg. Y-X cut, 4" dia Orientation: 128 degree rotated from the +y through the +Z axis about the

x0.5 mm, 2sp

X axis
Size: 4" diameter x 0.5mm
Flats: Primary Flat is normal to the +X axis
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Secondary flat is 90 degree clockwise from the primary flat when viewing
the polished face <+Z/-Y>
Polish: Two sides polished

iii. LiNbO3 saw grade Z-cut
No. Item Description
Saw grade single crystal LiINbO3
H . [v)
LiNbO3 SAW grade, z- | Durity: >99.9%
1. cut. 10x10x0.5mm. 1s Orientation: Z-cut
’ ’ » <SP Size: 10mm x 10mm x 0.5mm
Polish: one side polished
Saw grade single crystal LINbO3
1 . [v)
LiNbO3 saw grade, Z-cut, Pu.rlty. >.99'SM]
2. 2"%0.5mm wafer. 1s Orientation: Z-cut
’ » 5P Size: 2" diameter x 0.5mm
Polish: one side polished
Saw grade single crystal LINbO3
H . 0,
LiNbO3 saw grade wafer, Pu.rlty. >.99'96
3. 7-cut. 3" x0.5 mm . 1s Orientation: Z-cut
’ ’ » 5P Size: 3" diameter x 0.5mm
Polish: one side polished
B. Optical Grade LiNbO3 Wafers
No. Item Description
Optical grade single crystal LiINbO3
LiNbO3 Op. grade Xcut Orientation: X-cut +/-0.5°
1. | 4x8x0.275mm 2sp Size: 4mm x 8mm x 0.275mm
coating Polish: two sides polished
Surface roughness: < 8 A ( by AFM)
Optical grade single crystal LiINbO3
LiNbO3 Op. grade Xcut erentatlon: X-cut +/-0.5
2. 4x8x0.55mm 2sb coatin Size: 4mm x 8mm x 0.55mm
’ P J Polish: two sides polished
Surface roughness: < 8 A ( by AFM)
Optical grade single crystal LiINbO3
LiNbO3 Op. grade Xcut Orientation: X-cut +/-0.5°
3. | 4x8x0.825mm 2sp Size: 4mm x 8mm x 0.825mm
coating Polish: two sides polished
Surface roughness: < 8 A ( by AFM)
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LiNbO3 Op. grade Xcut
4x8x2.75mm 2sp coating

Optical grade single crystal LiINbO3
Orientation: X-cut +/-0.5°

Size: 4mm x 8mm x 2.755mm
Polish: two sides polished

Surface roughness: < 8 A ( by AFM)

LiNbO3 optical grade, Z-
cut, 5x5x0.5, 2sp

Optical grade single crystal LiNbO3
Orientation: Z-cut +/-0.5°

Size: 5mm x 5mm x 0.5mm

Polish: two sides polished

Surface roughness: < 8 A ( by AFM)

LiNbO3 optical grade, X-
cut, 10x10x0.5mm, 2sp

Optical grade single crystal LiINbO3
Orientation: X-cut +/-0.5 °

Size: 10mm x 10mm x 0.5mm
Polish: two sides polished

Surface roughness: < 8 A ( by AFM)

LiNbO3 optical grade, X-
cut, 10x10x1.0mm, 2sp

Optical grade single crystal LiNbO3
Orientation: X-cut +/-0.5 °

Size: 10mm x 10mm x 1.0mm
Polish: two sides polished

Surface roughness: < 8 A ( by AFM)

LiNbO3 optical grade, Y-
cut, 10x10x0.5mm, 2sp

Optical grade single crystal LiNbO3
Orientation: Y-cut +/-0.5°

Size: 10mm x 10mm x 0.5mm
Polish: two sides polished

Surface roughness: < 8 A ( by AFM)

LiNbO3 optical grade, Z-
cut, 10x10x0.1, 2sp

Optical grade single crystal LiINbO3
Orientation: Z-cut +/-0.5°

Size: 10mm x 10mm x 0.1mm
Polish: two sides polished

Surface roughness: < 8 A ( by AFM)

LiNbO3 optical grade, Z-

R cut, 10x10x0.5mm, 2sp

Optical grade single crystal LiNbO3
Orientation: Z-cut +/-0.5°

Size: 10mm x 10mm x 0.5mm
Polish: two sides polished

Surface roughness: < 8 A ( by AFM)

LiNbO3 wafer, optical
11. | grade, X-cut, 3"
x0.5mm,2sp

Optical grade single crystal LiINbO3
Orientation: X-cut +/-0.5 °
Size: 3" diameter x 0.5mm
Polish: two sides polished
Surface roughness: < 8 A ( by AFM)
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LiNbO3 wafer, optical

Optical grade single crystal LiINbO3
Orientation: X-cut +/-0.5 °

12. | grade, X-cut, 2" x0.5mm, | Size: 2" diameter x 0.5mm
2sp Polish: two sides polished
Surface roughness: < 8 A ( by AFM)
Optical grade single crystal LiINbO3
LiNbO3 wafer, optical Orientation: Y-cut
13. | grade, Y-cut, 2"x0.5mm, Size: 2" diameter x 0.5mm
2sp Polish: two sides polished
Surface roughness: < 8 A ( by AFM)
LiNbO3 wafer, optical Op_tical grade single crystgl LiNbO3
" Orientation: Y-cut +/-0.5
14. | grade, Y-cut, 3" x0.5mm, . "o
2sp SIZQ.Z 3 dlam.eter X O:Smm
Polish: two sides polished
Surface roughness: <8 A ( by AFM)
Optical grade single crystal LiINbO3
LiNbO3 Wafer , optical Orientation: Z-cut +/-0.5 °
15. | grade, Z-cut, 3"x0.5mm, Size: 3" diameter x 0.5mm
2sp Polish: two sides polished
Surface roughness: < 8 A ( by AFM)
Optical grade single crystal LiNbO3
LiNbO3 optical grade, Z- Orientation: Z-cut +/-0.5 °
16. | cut, 2" x 0.5mm wafer, Size: 2" diameter x 0.5mm

2sp

Polish: two sides polished
Surface roughness: < 8 A ( by AFM)

C. Mg: LiNbO3 Wafers

No. Item Description
Mg doped LiNbO3 optical
grade, Z-cut, 10x10x0.5 Mg Doped LiNbO3 Optical grade single crystal
mm , 2sp MgO Doped : 5.0 % mol
1 Orientation: Z-cut

Size: 10x10 x 0.5mm
Surface finish: two sides polished
Surface roughness: < 5A by AFM

D.SLN ( stoichiometric LiNbO3) Wafres

No. Item Description
Stoichiometric LiNbO3
1. | (SLN) Wafer, Z-cut, 10x5 | Stoichiometric LiNbO3 Optical grade single crystal

x 0.5 mm, 1sp

Li203 content: > 49.8% mol
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Orientation: Z-cut

Size: 10x5 x 0.5mm

Surface finish: one side polished
Surface roughness: < 5A by AFM

Stoichiometric LiNbO3

Stoichiometric LiNbO3 Optical grade single crystal
Li203 content: > 49.8% mol
Orientation: Z-cut

2. | SLN) Wafer, Z-cut, 2" D x Size: 2" diameter x 0.5mm
0.5mmt, 1sp . . .
Surface finish: One side polished
Surface roughness: < 5A by AFM
Stoichiometric LiNbO3 Optical grade single crystal
H . 0,
Stoichiometric LiNbO3 gig:t;c;t)ir;t:.nzt_.;:w.Sﬁ mol
3. | SLN) Wafer, Z-cut, 10x10 . ’
« 0.5 mm . 1s Size: 10x10 x 0.5mm
’ » 2SP Surface finish: one side polished
Surface roughness: < 5A by AFM
Stoichiometric LiINbO3 Optical grade single crystal
H . 0,
Stoichiometric LiNbO3 gﬁg:t:%r;t:.nzt_.;j&SA e
4. | SLN) Wafer, Z-cut, 10x10 . ’
< 0.5 mm t. 25 Size: 10x10 x 0.5mm
’ » &SP Surface finish: two sides polished
Surface roughness: < 5A by AFM
Stoichiometric LiINbO3 Optical grade single crystal
H . 0,
Stoichiometric LiNbO3 I(.)lfi(z:t;%r;t:.nzt_.;j&).SA mol
5. | SLN) Wafer, Z-cut, 7x7 x , ;
0.5mm . 1s Size: 7x7 x 0.5mm
’ » 5P Surface finish: one side polished
Surface roughness: < 5A by AFM
Stoichiometric LiNbO3 Optical grade single crystal
H . 0,
Stoichiometric LiNb03 | U203 Conten’: > 45.8% mol
6. | SLN) Wafer, Z-cut, 7x7x . :
0.5 mmt 2s Size: 7x7 x 0.5mm
) » &SP Surface finish: two sides polished
Surface roughness: < 5A by AFM
E. PPMgOLN Components
No. Item Description
Periodically-Poled Mg
doped LiNbO3 Element: Mg Doped LiNbO3 Optical grade single crystal
1. | 5Lx2W x0.5H mm, MgO Doped: 5% mol

Conversion for 976 -
>488nm

Orientation: Z-cut
Size: 5L x 2W x 0.5H mm
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Surface finish: two sides polished on 2x0.5mm side S1 and S2

Surface roughness: < 1/10 wavelength @633nm, 20/10 Scratch/Dig over
clear aperture

Nonlinear conversion: deff > 12 pm/V for 976 to 488 nm SHG @ 35 +/- 5
deg. C

No AR coating at this moment

Periodically-Poled Mg
doped LiNbO3 Element:
5Lx2Wx0.5H mm,
Conversion for 1064 ->
532nm

Mg Doped LiNbO3 Optical grade single crystal

MgO Doped: 5% mol

Orientation: Z-cut

Size: 5L x 2W x 0.5H mm

Surface finish: two sides polished on 2x0.5mm side S1 and S2

Surface roughness: < 1/10 wavelength @633nm, 20/10 Scratch/Dig over
clear aperture

Nonlinear conversion: deff>14 pm/V for 1064 to 532 nm SHG @35 +/- 5
deg C

No AR coating at this moment

44.

LSAT

A.LSAT <100>

No.

Item

Description

LSAT (100) 5x5 x0.5 mm
Square Substrate --- 1
side epi polished

LSAT (LaAlO3)0.3 (Sr,AlTa0g)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 5 x5 x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Sutface Roughness: CMP polished with min. sub-surface damage , and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (100) 5x5 x0.5 mm
Square Substrate --- 2
side epi polished

LSAT (LaAlO3)0.3 (Sr,AlTa0Og)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 5 x5 x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Sutface Roughness: CMP polished with min. sub-surface damage , and Ra <
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5A
Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (LaAlO3)0.3 (Sr,AlTaOg)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic

LSAT (100) 10x10 x0.5 and superconductive devices
3. | mm Square Substrate ---
1 side epi polished Substrate Specifications:

Size: 10 x 10 x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (LaAlO3)0.3 (Sr,AlTaOg)o 7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic

LSAT (100) 10x10 x0.5 and superconductive devices
4. | mm Square Substrate ---
2 side epi polished Substrate Specifications:

Size: 10 x 10 x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (LaAlO5)0.3 (Sr,AlTa0Og)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic

LSAT (100) 10%5 x0.5 mm and superconductive devices

5. | Square Substrate --- 2

. L Substrate Specifications:
side epi polished

Size: 10 x 5 x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag
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LSAT (100) 15x15 x0.5
mm Square Substrate ---
2 side epi polished

LSAT (LaAlO3)0.3 (Sr,AlTa0Og)o7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 15 x 15 x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (100) 1" x0.5 mm
wafer --- 2 side epi
polished

LSAT (LaAlO5)0.3 (Sr,AlTaOg)o.7 is @ newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 1" Dia. +/-0.5 mm x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (100) 2" x0.5 mm
wafer --- 1 side epi
polished

LSAT (LaAlO3)0.3 (Sr,AlTa0Og)o 7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 2" Dia. +/-0.5 mm x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (100) 2" x0.5 mm
wafer --- 2 side epi
polished

LSAT (LaAlO3)0.3 (Sr,AlTaOg)o7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
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it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 2" Dia. +/-0.5 mm x 0.5 mm +/-0.05 mm

Orientation: <100> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

10.

LSAT single crystal
substrate (001) with 2
degree miscut along
(100) 2sp 10x10x0.5mm

LSAT (LaAlO3)0.3 (Sr,AlTa0Og)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 10 x 10 x 0.5 mm +/-0.05 mm

Orientation: (001) with 2 degree miscut along (100)

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

B. LSAT <210>

No.

Item

Description

LSAT (210) 10x10 x0.5
mm Square Substrate ---
1 side epi polished

LSAT (LaAl03)0.3 (Sr,AITaOg)o; 7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 10 x 10 x 0.5 mm +/-0.05 mm

Orientation: <210> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag
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C. LSAT<110>

No. Item Description
LSAT (LaAl0O3)0.3 (Sr,AlTa0g)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
LSAT (110) 10x10 x0.5 and superconductive devices
1. | mm Square Substrate ---
1 side epi polished Substrate Specifications:
Size: 10 x 10 x 0.5 mm +/-0.05 mm
Orientation: <110> +/-0.5 Deg
Surface Roughness: CMP polished with min. sub-surface damage , and Ra <
5A
Package: Packing in 1000 class clean room with 100 grade clean plastic
bag
LSAT (LaAlO3)0.3 (Sr,AlTa0Og)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
LSAT (110) 10x10 x0.5 and superconductive devices
2. | mm Square Substrate ---
2 sides epi polished Substrate Specifications:
Size: 10 x 10 x 0.5 mm +/-0.05 mm
Orientation: <110> +/-0.5 Deg
Surface Roughness: CMP polished with min. sub-surface damage , and Ra <
5A
Package: Packing in 1000 class clean room with 100 grade clean plastic
bag
LSAT (LaAlO5)0.3 (Sr,AlTaOg)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
LSAT (110) 2" x0.5 mm and superconductive devices
3. | wafer --- 1 side epi I
polished S.ubstrate.SpeCIﬁcat/ons:
Size: 2" Dia. +/-0.5 mm x 0.5 mm +/-0.05 mm
Orientation: <110> +/-0.5 Deg
Surface Roughness: CMP polished with min. sub-surface damage , and Ra <
5A
Package: Packing in 1000 class clean room with 100 grade clean plastic
bag
LSAT (110) 2" x0.5 mm LSAT (LaAlO5)0.3 (Sr,AlTa0Og)o.7 is a newly developing crystal with
4. | wafer --- 2 side epi peroviskite structure and twin-free. LSAT has excellent lattice match with

polished

high Tc superconductors and many oxide materials. LSAT has lower
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melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 2" Dia. +/-0.5 mm x 0.5 mm +/-0.05 mm

Orientation: <110> +/-0.5 Deg

Surface Roughness: CMP polished with min. sub-surface damage , and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

D.LSAT<111>

No. Item Description
LSAT (LaAlO3)0.3 (Sr,AlTa0Og)o.7 is @ newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
LSAT (111) 5x5x0.5 mm and superconductive devices
L j%t;aerzis:;?;c;aet; —1 Substrate Specifications:
Size: 5x5 x 0.5 mm +/-0.05 mm
Orientation: <111> +/-0.5 Deg
Polishing: One side polished
Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A
Package: Packing in 1000 class clean room with 100 grade clean plastic
bag
LSAT (LaAlO3)0.3 (Sr,AlTaOg)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
LSAT (111) 2" x0.5 mm and superconductive devices
2. | wafer --- 1 side epi
polished Substrate Specifications:
Size: 2" Dia. +/-0.5 mm x 0.5 mm +/-0.05 mm
Orientation: <111> +/-0.5 Deg
Surface Roughness: CMP polished with min. sub-surface damage , and Ra <
5A
Package: Packing in 1000 class clean room with 100 grade clean plastic
bag
LSAT (LaAlO3)0.3 (Sr,AlTaOg)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
LSAT (111) 10x10 x0.5 high Tc superconductors and many oxide materials. LSAT has lower
3. | mm Square Substrate --- | melting point and can be grown by CZ technology at lower cost, therefore,

1 side epi polished

it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices
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Substrate Specifications:

Size: 10x 10 x 0.5 mm +/-0.05 mm

Orientation: <111> +/-0.5 Deg

Polishing: One side polished

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

LSAT (111) 10x10 x0.5
mm Square Substrate ---
2 side epi polished

LSAT (LaAlO3)0.3 (Sr,AlTa0Og)o.7 is a newly developing crystal with
peroviskite structure and twin-free. LSAT has excellent lattice match with
high Tc superconductors and many oxide materials. LSAT has lower
melting point and can be grown by CZ technology at lower cost, therefore,
it is expected to replace LaAlO3 and SrTiO3 as a common single crystal
substrate for epitaxial oxide thin films for gain magnetic ferro-electronic
and superconductive devices

Substrate Specifications:

Size: 10x 10 x 0.5 mm +/-0.05 mm

Orientation: <111> +/-0.5 Deg

Polishing: Two sides polished

Surface Roughness: CMP polished with min. sub-surface damage, and Ra <
5A

Package: Packing in 1000 class clean room with 100 grade clean plastic
bag

45. MgAI204 (spinel)

A.Spinel Wafers(100)

No.

Item

Description

MgAI204 (100) 2" dia x
0.5mm 1 side polished

MgAI204 single crystal substrate

Size: 2" Diameter x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polished: One side side

Surface roughness: <5 A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 (100) 2" dia x
0.5mm 2 sides polished

MgAI204 single crystal substrate

Size: 2" Diameter x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polished: two sides side

Surface roughness: <5 A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
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and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 single crystal substrate

Size: 30 mm Diameter x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polished: One side

Surface roughness: <5A

MgAI204 (100) 30 mm Packing: 1000 class clean room with 100 class plastic bag
3. | diax0.5mm 1side
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAI204 crystal in the world.

MgAI204 single crystal substrate

Size: 32 mm Diameter x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polished: One side

Surface roughness: <5A

MgAI204 (100) 32 mm Packing: 1000 class clean room with 100 class plastic bag
4. | diax 0.5mm 1side
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 single crystal substrate

Size: 34 mm Diameter x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polished: One side

Surface roughness: <5 A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 (100) 34 mm
5. | diax 0.5mm 1 side
polished

MgAI204 single crystal substrate

Size: 35 mm Diameter x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polished: Two sides

Surface roughness: <5A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 (100) 35 mm
6. | diax0.5mm 2 sides
polished
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MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for Ill-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAI204 crystal in the world.

MgAI204 single crystal substrate

Size: 1" Diameter x 0.5mm +/-0.05mm
Orientation: (100) +/-0.50

Polished: One side

Surface roughness: <5A

MgAI204 (100) 1" dia x Packing: 1000 class clean room with 100 class plastic bag

7 0.5mm 1 side polished
MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTl is proud of being able to
supply the best quality MgAl204 crystal in the world.
MgAI204 single crystal substrate
Size: 0.5"x0.5"x 0.5mm +/-0.05mm
Orientation: (100) +/-0.5°
Polishes: One side
Surface roughness: <5A
MgAI204 (100) Packing: 1000 class clean room with 100 class plastic bag
8. | 0.5"x0.5"x0.5mm 1 side
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave

and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTl is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 single crystal substrate

Size: 10mm x 10mm x 0.5mm +/-0.05mm
Orientation: (100) +/-0.5°

Polished: One side

Surface roughness: <5 A

MgAI204 (100) Packing: 1000 class clean room with 100 class plastic bag

9. 10x10x0.5mm, 1 side

polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave

and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for Ill-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAI204 crystal in the world.

MgAI204 (100)

10. 5x5x0.5mm 1 side MgAI204 single crystal substrate
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polished Size: 5mm x 5mm x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polishes: One side

Surface roughness: <5 A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTl is proud of being able to
supply the best quality MgAI204 crystal in the world.

MgAI204 single crystal substrate

Size: 5mm x 5mm x 0.5mm +/-0.05mm
Orientation: (100) +/-0.5°

Polishes: One side

Surface roughness: <5 A

MgAI204 (100) Packing: 1000 class clean room with 100 class plastic bag
11. | 5x5x0.5mm 1 side
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave

and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTl is proud of being able to
supply the best quality MgAI204 crystal in the world.

MgAI204 single crystal substrate

Size: 5mm x 5mm x 0.5mm +/-0.05mm
Orientation: (100) +/-0.5°

Polishes: Two sides

Surface roughness: <5A

MgAI204 (100) Packing: 1000 class clean room with 100 class plastic bag
12. | 5x5x0.5mm 2 sides
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave

and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 single crystal substrate

Size: 10mm x 10mm x 1.0mm +/-0.05mm
Orientation: (100) +/-0.5°

Polished: One side

MgAI204 (100) Surface roughness: <5 A
13. | 10x10x1.0mm, 1 side Packing: 1000 class clean room with 100 class plastic bag
polished

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
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supply the best quality MgAl204 crystal in the world.

B. Spinel Wafers(110)

No.

Item

Description

MgAI204 (110) 32 mm
Dia x0.5mm, 1 side
polished

MgAI204 single crystal substrate

Size: 32 mm Dia x0.5mm +/-0.05mm

Orientation: (110) +/-0.5°

Polished: one side

Surface roughness: <5A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for Ill-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 (110) 32 mm
Dia x0.5mm, 2 sides
polished

MgAI204 single crystal substrate

Size: 32 mm Dia x0.5mm +/-0.05mm

Orientation: (110) +/-0.5°

Polished: Two sides

Surface roughness: <5A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAI204 crystal in the world.

MgAI204 (110) 2" Dia
x0.5mm, 1 side polished

MgAI204 single crystal substrate

Size: 2" Dia x0.5mm +/-0.05mm

Orientation: (110) +/-0.50

Polished: One side

Surface roughness: <5A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 (110) 2" Dia
x0.5mm, 2 sides polished

MgAI204 single crystal substrate
Size: 2" Dia x0.5mm +/-0.05mm
Orientation: (110) +/-0.5°
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Polished: Two sides
Surface roughness: <5 A
Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 single crystal substrate

Size: 10mm x 10mm x 0.5mm +/-0.05mm
Orientation: (110) +/-0.5°

Polished: One side

Surface roughness: <5 A

MgAI204 (110) Packing: 1000 class clean room with 100 class plastic bag
5. 10x10x0.5mm, 1 side
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave

and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTl is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 single crystal substrate

Size: 10mm x 10mm x 0.5mm +/-0.05mm
Orientation: (110) +/-0.5°

Polished: Two sides

Surface roughness: <5 A

MgAI204 (110) Packing: 1000 class clean room with 100 class plastic bag
6. 10x10x0.5mm, 2 sides
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave

and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTl is proud of being able to
supply the best quality MgAIl204 crystal in the world.

MgAI204 single crystal substrate
Size: 1/4"x1/4"x0.5 mm +/-0.05mm
Orientation: (110) +/-0.5°

Polished: One side

Surface roughness: <5 A

MgAI204 (110) Packing: 1000 class clean room with 100 class plastic bag
7. | 1/4"x1/4"x0.5 mm 1 side
polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave

and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAI204 crystal in the world.
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MgAI204 (110) 5x5x0.5

MgAI204 single crystal substrate

Size: 5x5x0.5 mm +/-0.05mm

Orientation: (110) +/-0.5°

Polished: One side

Surface roughness: <5 A

Packing: 1000 class clean room with 100 class plastic bag

8. . .
mm 1 side polished MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAI204 crystal in the world.
C. Spinel Wafers(111)
No. Item Description
MgAI204 single crystal substrate
Size: 2" Diameter x 0.5mm +/-0.05mm
Orientation: (111) +/-0.5°
Polished: One side polished
Surface roughness: <5 A
MgAI204 (111) 2" dia x Packing: 1000 class clean room with 100 class plastic bag
= 0.5mm 1 side polished
MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.
MgAI204 single crystal substrate
Size: 2" dia x 0.5mm +/-0.05mm
Orientation: (111) +/-0.50
Polished: Two sides
Surface roughness: <5 A
MgAI204 (111) 2" dia x Packing: 1000 class clean room with 100 class plastic bag
2 0.5mm 2 sides polished
MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.
MgAI204 single crystal substrate
3 MgAI204 (111) 1" in dia x | Size: 35 mm dia x 0.5mm +/-0.05mm

0.5mm 1 side polished

Orientation: (111) +/-0.5°
Polished: One side polished
Surface roughness: <5 A
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Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for Ill-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAI204 (111) 35 mm
diax 0.5mm 1 side
polished

MgAI204 single crystal substrate

Size: 35 mm dia x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5°

Polished: One side polished

Surface roughness: <5 A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for Ill-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAl204 (111)
10x10x0.5mm, 1 side
polished

MgAI204 single crystal substrate

Size: 10mm x 10mm x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5°

Polished: One side

Surface roughness: <5A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAl204 crystal in the world.

MgAIl204 (111)
10x10x0.5mm, 2 sides
polished

MgAI204 single crystal substrate

Size: 10mm x 10mm x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5°

Polished: two sides

Surface roughness: <5A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTI is proud of being able to
supply the best quality MgAIl204 crystal in the world.

MgAI204 (111) 5x5x0.5
mm 1 side polished

MgAI204 single crystal substrate
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Size: 5mm x 5mm x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5°

Polished: One side

Surface roughness: <5 A

Packing: 1000 class clean room with 100 class plastic bag

MgAI204 ( spinel ) single crystals are widely used for bulk acoustic wave
and microwave devices and fast IC epitaxial substrates. It is also found that
MgAI204 is a good substrate for IlI-V nitrides device. MgAI204 crystal is
very difficult to grow, due to the difficulty in maintaining a single phase
structure. Following several year of effort, MTl is proud of being able to
supply the best quality MgAIl204 crystal in the world.

46. MgF2

No.

Item

Description

MgF2, (001), 10x10x 0.5
mm 1 side polished

Crystal: MgF2 Crystal

Orientation: <001> +/-1.5 °

Size: 10x10x 0.5 mm

Purity: > 99.99%

Polished: One side polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (001), 10x10x 1.0
mm 2 sides polished

Crystal: MgF2

Orientation: <001> +/-1.5 °

Size: 10x10x 1.0 mm

Purity: > 99.99 %

Polished: two sides polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (100), 10x10x
0.5mm 1 side polished

Crystal: MgF2 Crystal

Orientation: <100> +/-1.5 °

Size: 10x10x 0.5 mm

Purity: > 99.99 %

Polished: One side polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (100), 10x10x
0.5mm Two side polished

Crystal: MgF2 Crystal

Orientation: <100> +/-1.5 °

Size: 10x10x 0.5 mm

Purity: > 99.99 %

Polished: Two sides polished
Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (100), 10x10x 1.0
mm 1 side polished

Crystal: MgF2 Crystal
Orientation: <100> +/-1.5 °
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Size: 10x10x 1.0 mm

Purity: > 99.99 %

Polished: One side polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (100), 10x10x 1.0
mm 2 sides polished

Crystal: MgF2 Crystal

Orientation: <100> +/-1.5 °

Size: 10x10x 1.0 mm

Purity: > 99.99 %

Polished: two sides polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (110), 10x10x 1.0
mm 1 side polished

Crystal: MgF2 Crystal

Orientation: <110> +/-1.5°

Size: 10x10x 1.0 mm

Purity: > 99.99 %

Polished: one side polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (110), 10x10x 1.0
mm 2 sides polished

Crystal: MgF2 Crystal

Orientation: <110> +/-1.5°

Size: 10x10x 1.0 mm

Purity: > 99.99 %

Polished: two sides polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (110), 20x20x 1.0
mm 1 side polished

Crystal: MgF2 Crystal

Orientation: <110> +/-1.5 0

Size: 20x20x 1.0 mm

Purity: > 99.99 %

Polished: one side polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (111), 10x10x 0.5

Q mm 1 side polished

Crystal: MgF2

Orientation: <111>+/-1.5°

Size: 10x10x 0.5 mm

Purity: > 99.99 %

Polished: One side polished

Surface roughness: < 10A

Package: 1000 class clean plastic bag

MgF2, (111), 10x10x 1.0

11.
mm 2 sides polished

Crystal: MgF2

Orientation: <111> +/-1.50
Size: 10x10x 1.0 mm

Purity: > 99.99 %
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Polished: two sides polished
Surface roughness: < 10A
Package: 1000 class clean plastic bag

47. MgO
A.MgO Substrates(100)

No. Item Description
MgO Substrate
Size: 10mm x 10mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at extra
cost)

Orientation: (100) +/-0.5 Deg

Polish: One or two side EPI polished by CMP technology with minimum
sub-surface damage.

RA: < 10A(By AFM 5x5 um *)

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (100) Substrate
10x10 x0.5mm , 1SP

MgO Substrate

Size: 10mm x 10mm x 0.8mm +/- 0.05 mm (choose 1.0 mm thick at extra
cost )

Orientation: (100) +/-0.5 Deg

Polish: fine ground

Surface roughness: <1 micron

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (100) Substrate
2. 10x10 x0.8 mm, fine
ground

MgO substrate

Size: 5mm x5 mm x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 o

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (100) Substrate 5 x | surface damage.

5 x0.5 mm, 1SP RA: < 10A(By AFM 5x5 um®)

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO substrate

Size: 5mm x 5mm x 0.5mm +/-0.05 mm

MgO (100) Substrate Orientation: (100) +/-0.5 o

5x5x0.5mm, 2SP Polish: Two sides EPI polished by CMP technology with minimum sub-
surface damage.

RA: < 10A(By AFM 5x5 um” )

Packing: The substrate is packed with 100 grade clean plastic bag under
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1000 class clean room.
Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO substrate

Size: 0.25" x 0.25" x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 o

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (100) Substrate surface damage.

0.25"x0.25"x0.5mm, 1SP | RA: < 10A(By AFM 5x5 um2)

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO substrate

Size: 10 mm x5 mm x 0.45mm +/-0.05 mm

Orientation: (100) +/-0.5 o

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (100) Substrate 10 x | surface damage.

5 x0.45mm, 1SP RA: < 10A(By AFM 5x5 um?)

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO substrate

Size: 10 mm x5 mm x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 o

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (100) Substrate 10 x | surface damage.

5 x0.5mm, 1SP RA: < 10A(By AFM 5x5 um’ )

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO Substrate

Size: 10mm x 10mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at extra
cost )

Orientation: (100) +/-0.5 Deg

Polish: two sides EPI polished by CMP technology with minimum sub-
surface damage.

MgO (100) Substrate RA: < 10A(By AFM 5x5 um”)

10x10x0.5mm, 2SP Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

Please choose one side or two side polished, 0.5 or 1.0 mm thickness from
" porduct option.
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MgO Substrate

Size: 0.5"mm x 0.5"mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at
extra cost )

Orientation: (100) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

RA: < 10A(By AFM 5x5 um?)

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (100) Substrate
0.5"x0.5"x0.5 mm , 2SP

MgO Substrate

Size: 0.5"mm x 0.5"mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at
extra cost )

Orientation: (100) +/-0.5 Deg

MgO (100) Substrate Polish: One side EPI polished by CMP technology with minimum sub-
0.5"x0.5"x0.5mm, 1SP surface damage.

RA: < 10A(By AFM 5x5 um” )

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.Precautions: MgO is sensitive to moisture, and
must be stored in vacuum box.

10.

MgO Substrate

Size: 0.5"mm x 0.5"mm x 1.0mm +/- 0.05 mm ( choose 1.0 mm thick at
extra cost )

Orientation: (100) +/-0.5 Deg

MgO (100) Substrate Polish: One side EPI polished by CMP technology with minimum sub-
0.5"x0.5"x1.0 mm, 1SP surface damage.

Surface roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.Precautions: MgO is sensitive to moisture, and
must be stored in vacuum box.

11.

MgO Substrate

Size: 10mm x 10mm x 1.0 mm +/- 0.05 mm ( choose 1.0 mm thick at extra
cost )

Orientation: (100) +/-0.5 Deg

Polish: One or two side EPI polished by CMP technology with minimum
sub-surface damage.

Surface roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

Please choose one side or two side polished, 0.5 or 1.0 mm thickness from
" porduct option.

MgO (100) Substrate

12 10x10 x1.0 mm , 2SP

MgO (100) Substrate MgO Substrate
10x10 x1.0mm , 1SP Size: 10mm x 10mm x 1.0 mm +/- 0.05 mm ( choose 1.0 mm thick at extra
cost )

13.
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Orientation: (100) +/-0.5 Deg

Polish: One or two side EPI polished by CMP technology with minimum
sub-surface damage.

Surface roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

Please choose one side or two side polished, 0.5 or 1.0 mm thickness from
" porduct option.

MgO Substrate

Size: 20mm x 20mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at extra
cost )

Orientation: (100) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

Surface roughness: <10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (100) Substrate

14. 20x20x0.5 mm , 1SP

MgO Substrate

Size: 20mm x 20mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at extra
cost )

Orientation: (100) +/-0.5 Deg

Polish: Two sides EPI polished by CMP technology with minimum sub-
surface damage.

Surface roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (100) Substrate

1. 20%x20x0.5 mm , 2SP

MgO Substrate

Size: 1.0"mm x 1.0"mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at
extra cost )

Orientation: (100) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

Surface roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (100) Substrate

164 1.0"x1.0"x0.5 mm , 1SP

MgO Substrate

MgO (100) Substrate Size: 1.0"mm x 1.0"mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at
1.0"x1.0"x0.5 mm, 2SP extra cost )

Orientation: (100) +/-0.5 Deg

Polish: 2 sides EPI polished by CMP technology with minimum sub-surface

17.
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damage.

Surface roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

18.

MgO (100) Epi polishing
wafer 1" Dia x0.5mm
,1SP

MgO single crystal substrate

Size: 1" diameter x 0.5mm +/_0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

Surface Roughness: Ra < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

19.

MgO (100) Epi polishing
wafer 1" Dia x0.5mm,
2SP

MgO single crystal substrate

Size: 1" diameter x 0.5mm +/_0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: Two sides EPI polished by CMP technology with minimum sub-
surface damage.

Surface Roughness: Ra <10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

20.

MgO (100) Epi polishing
wafer 2" Dia x0.5mm,
2SP

MgO single crystal substrate

Size: 2" diameter x 0.5mm +/_ 0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: Two sides EPI polished by CMP technology with minimum sub-
surface damage.

Surface Roughness: Ra < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

21.

MgO (100) Epi polishing
wafer 2" Dia x0.5mm,
1Sp

MgO single crystal substrate

Size: 2" diameter x 0.5mm +/_0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

Surface Roughness: Ra < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.
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MgO Substrate

Size: 2.0"mm x 2.0"mm x 0.5mm +/- 0.05 mm ( choose 1.0 mm thick at
extra cost )

Orientation: (100) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

Surface roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (100) Substrate

22. 2.0"x2.0"x0.5mm , 1SP

B. MgO Substrates(110)

No. Item Description

MgO single crystal substrate

Size: 5x5x 0.5mm +/- 0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: One or two side EPI polished by CMP technology with minimum
MgO (110) Substrate sub-surface damage.

5x5x0.5 mm , 1SP Surface Roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO single crystal substrate

Size: 5x5x 0.5mm +/_0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: two sides EPI polished by CMP technology with minimum sub-
MgO (110) Substrate surface damage.

5x5x0.5 mm , 2SP Surface Roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO single crystal substrate

Size: 10x10 x 0.5mm +/- 0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (110) Substrate surface damage.

10x10 x0.5 mm , 1SP Surface Roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (110) Substrate
10x10 x0.5 mm, 2SP MgO single crystal substrate
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Size: 10x10 x 0.5mm +/_ 0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: Two sides EPI polished by CMP technology with minimum sub-
surface damage.

Surface Roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO single crystal substrate

Size: 10x10 x 1.0mm +/- 0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (110) Substrate surface damage.

10x10 x1.0 mm, 1SP Surface Roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO single crystal substrate

Size: 0.5"x0.5" x 0.5mm +/- 0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (110) Substrate surface damage.

0.5"x0.5"x0.5 mm , 1SP Surface Roughness: <10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO single crystal substrate

Size: 1"x1" x 0.5mm +/- 0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (110) Substrate surface damage.

1"x1"x0.5 mm, 1SP Surface Roughness: < 10A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

C. MgO Substrates(111)

No. Item Description

MgO single crystal substrate

Size: 5x5x 0.5mm +/-0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-

MgO (111) Substrate
5x5x0.5 mm , 1SP
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surface damage.

Surface Roughness: < 15A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

MgO single crystal substrate

Size: 5x5x 0.5mm +/_0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: Two sides EPI polished by CMP technology with minimum sub-
MgO (111) Substrate surface damage.

5x5x0.5 mm , 2SP Surface Roughness: < 15A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO single crystal substrate

Size: 5x5x 0.5mm +/_0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

Surface roughness: < 15A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (111) Square
3. | substrate
0.25"x0.25"x0.5mm , 1SP

MgO single crystal substrate

Size: 10x10 x 0.5mm +/- 0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
MgO (111) Substrate surface damage.

10x10 x0.5 mm, 1SP Surface roughness: < 15A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO single crystal substrate

Size: 10x10 x 0.5mm +/- 0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: two sides EPI polished by CMP technology with minimum sub-
MgO (111) Substrate surface damage.

10x10 x0.5 mm, 2SP Surface roughness: < 15A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (111) Substrate

10x10 x1.0 mm, 15P MgO single crystal substrate

Size: 10x10 x 1.0mm +/- 0.05 mm
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Orientation: (111) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

Surface roughness: < 15A

Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.

Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.

MgO (111) Square

MgO single crystal substrate

Size: 0.5" x 0.5" x 0.5mm +/- 0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: One side EPI polished by CMP technology with minimum sub-
surface damage.

7. :rk:trfst: 0.5"x0.5x0.5 Surface roughness: < 15A
! Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.
Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.
MgO single crystal substrate
Size: 1" x 1" x 0.5mm +/- 0.05 mm
Orientation: (111) +/-0.5 Deg
MgO (111) Square Polish: One side EPI polished by CMP technology with minimum sub-
. surface damage.
8. | substrate 1" x1"x 0.5
mm  1SP Surface roughness: < 15A
! Packing: The substrate is packed with 100 grade clean plastic bag under
1000 class clean room.
Precautions: MgO is sensitive to moisture, and must be stored in vacuum
box.
48. Mica Disks( Highest Grade )
No. Item Description
Recommended for AFM
High .
!g IR 'Mlca Highest quality grade V1 mica, 0.21mm (.0085”) thick. Interleaved, in
1. Disks, 10mm diameter
kg/10 packages of 10.
PKE Diameter : 10mm (0.39")
. . Recommended for AFM
H!ghest Grade 'Mlca Highest quality grade V1 mica, 0.21mm (.0085”) thick. Interleaved, in
2. Disks, 20mm diameter
kg/10 packages of 10.
Pke Diameter : 20mm (0.39")
Highest Grade Mica Highest Grade Mica Sheets,
sheets, 15mm x 15mm Highest quality Grade V1
3. | (0.59x0.59"),0.15 to ghest quality

0.177mm (.006-.007")
thick , pkg/10

Size: 15mm x 15mm (0.59 x 0.59")
Thickness: 0.15 to 0.177mm (.006-.007")
Sheets interleaved
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Highest Grade Mica
Sheets, 15mm x 15mm

Highest Grade Mica Sheets,
Highest quality Grade V1

4. |(0.59x0.59"),0.15 to Size: 15mm x 15mm (0.59 x 0.59")
0.177mm (.006-.007") Thickness: 0.15 to 0.177mm (.006-.007")
thick , pkg/10 -1 Sheets interleaved
49. Mo - Molybdenum Substrates (polycrystalline)
No. Item Description
Polycrystallline Mo substrate
. Purity: 99.9%
Mo Polycrys:all:lne Average Grain Size: 10~50 Microns ( No annealling )
1. | Substrate: 1"x1" x 0.5 . . -
. . Substrate dimension: 1"x1" x 0.5 mm
mm, two sides polished L. . .
Polishing: two sides as cool rolling
Surface roughness: < 30A
Polycrystallline Mo substrate
Mo Polycrystalline Purity: 99.9%
) Substrate: 10 x 10 x Average Grain Size: 10~50 Microns ( No annealling )
’ 0.5mm, two sides Substrate dimension: 10 x 10 x 0.5 mm
polished Polishing: two sides as cool rolling
Surface roughness: < 30A
Mo - Molybdenum Mo - Molybdenum Polycrystalline Metallic Foil:
3 Polycrystalline Metallic Average Grain Size: 10~50 Microns ( No annealling )
’ Foil: 100mm x 100mm x Substrate dimension: 100mm x 100mm x 0.025mm(thichness),
0.025mm(thickness), Surface roughness: < 30A
Mo - Molybdenum Mo - Molybdenum Polycrystalline Metallic Foil:
4 Polycrystalline Metallic Average Grain Size: 10~50 Microns ( No annealling )
’ Foil: 100mm x 100mm x Substrate dimension: 100mm x 100mm x 0.05mm(thichness),
0.05mm(thickness), Surface roughness: < 30A
Mo - Molybdenum Mo - Molybdenum Polycrystalline Metallic Foil:
5 Polycrystalline Metallic Average Grain Size: 10~50 Microns ( No annealling )
i Foil: 200mm x 100mm x Substrate dimension: 200mm x 100mm x 0.1mm(thickness),
0.1mm(thickness), Surface roughness: < 30A
50. NacCl
No. Item Description
Crystal: NaCl Crystal
1. Nacl (100), 10x10x 2.0 Orientation: <100> +/-2 °

mm 1 Side polished

Size: 10x10x 2.0 mm
Polished: one side polished
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Purity: 99.9%

Surface roughness: < 30A

Package: 1000 class clean plastic bag sealed

Note: NaCl crystal is sensitive to moisture and water, must be stored in
desiccator box

51. NdCaAlO4

No. Item Description
Single crystal NdCaAlO4 Substrate
NdCaAIO4 (001) Slz'e: 10rT1mx10mmx0.5 mm
. Orientation: (001)
1. 10x10x0.5 mm, 1 side - . .
olished Polishing: one side polished.
P Surface roughness: < 5A
Packing: in 1000 class clean room with plastic bag
Single crystal NdCaAlO4 Substrate
NdCaAlO4 (001) Slz_e: 10mmx10mmx0.5 mm
. Orientation: (001)
2. 10x10x0.5 mm, 2 sides . . .
olished Polishing: two sides polished.
P Surface roughness: < 5A
Packing: in 1000 class clean room with plastic bag
Single crystal NdCaAlO4 Substrate
NdCaAlO4 (100) Slz.e: 10mmx10mmx0.5 mm
. Orientation: (001)
3. 10x10x0.5 mm, 1 side ) . .
olished Polishing: one side polished.
P Surface roughness: < 5A
Packing: in 1000 class clean room with plastic bag
52. NdGaO3

A.NdGaO3 Substrate (011)

No. Item Description

Single crystal NdGaO3 Substrate

Size: 10mm x 10mm x 0.4 mm

Orientation: (011)

Polishing: one side polished.

NdGaO3 (011) 10x10x0.4 | Surface roughness: < 5A

mm, 1 SP Packing: in 1000 class clean room with plastic bag

Typical Properties of NdGaO3:

Structure: Orthohombic

Lattice Constant: a=5.43A, b=5.50A4, c=7.71A
Melting Point: 1600 °C




www.materials-a2z.com sales@materials-a2z.com

Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°%/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 10mm x 10mm x 0.5 mm

Orientation: (011)

Polishing: one side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

Typical Properties of NdGaO3:

NdGaO3 (011) 10x10x0.5

mm, 1 5P Structure: Orthohombic

Lattice Constant: a=5.434, b=5.50A, c=7.71A
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10'6/k

Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 10mm x 5mm x 0.5 mm

Orientation: (011)

Polishing: one side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGa03 (011) 10x5x0.5 Typical Properties of NdGaQ3:

mm, 1 SP-1 Structure: Orthohombic

Lattice Constant: a=5.43A, b=5.50A4, c=7.71A
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10'6/k

Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate
Size: 2" dia x 0.5 mm
Orientation: (011)

Polishing: one side polished.
Surface roughness: < 5A

NdGa03 (011) 2" dia x0.5 Packing: in 1000 class clean room with plastic bag

mm, 1 SP

Typical Properties of NdGaO3:
Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3
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Thermo-expansion: 7.89 x10°/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

B. NdGaO3 substrates(001)

No. Item Description

Single crystal NdGaO3 Substrate

Size: 5mm x 5mm x 0.45 mm

Orientation: (001)

Polishing: two side side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO3 (001) 5x5x0.45 Typical Properties of NdGaQ3:

mm, 2 SP Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 oC

Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°®/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 5mm x 5mm x 0.5 mm

Orientation: (001)

Polishing: one side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGa03 (001) 5x5x0.5 Typical Properties of NdGaQ3:

mm, 1 SP Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°%/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 10mm x 10mm x 0.5 mm

Orientation: (001)

NdGa03 (001) 10x10x0.5 | Polishing: one side side polished.

mm, 1 SP Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

Typical Properties of NdGaO3:
Structure: Orthohombic
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Lattice Constant(A): a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10°%/k

Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 10mm x 10mm x 0.5 mm

Orientation: (001)

Polishing: two side side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO3 (001) 10x10x0.5 | Typical Properties of NdGaQO3:

mm, 2 SP Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°%/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

C. NdGaO3 Substrates(100)

No. Item Description

Single crystal NdGaO3 Substrate

Size: 5x5x 0.5 mm

Orientation: (100)

Polishing: one side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO3 (100)

5x5x0.5mm, 1 SP Typical Properties of NdGaO3:

Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10'6/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 5x5 x 0.5 mm

NdGa03 (100) Orientation: (100)

5x5x0.5mm, 2SP Polishing: two sides polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag




www.materials-a2z.com sales@materials-a2z.com

Typical Properties of NdGaQ3:
Structure: Orthohombic

Lattice Constant: a=5.43: b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10'6/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 1/4" x 1/4 " x 0.5mm

Orientation: (100)

Polishing: two side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO3 (100) 1/4 " x 1/4

" x 0.5mm, 2 SP Typical Properties of NdGaO3:

Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10°®/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 10mm x 10mm x 0.5 mm

Orientation: (100)

Polishing: one side side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO3 (100) 10x10x0.5

mm, 1 SP Typical Properties of NdGaO3:

Structure: Orthohombic

Lattice Constant(A): a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10'6/k

Dielectric constant: 25

Loss tangent: 3x10°

Hardness 5.9 ( Mohs)

TSingle crystal NdGaO3 Substrate

Size: 10mm x 10mm x 0.5 mm

Orientation: (100)

Polishing: two side side polished.

Surface roughness: < 5A

NdGa03 (100) 10x10x0.5 | Packing: in 1000 class clean room with plastic bag
mm, 2 SP
Typical Properties of NdGaQ3:

Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3
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Thermo-expansion: 7.89 x10°/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 15x15x0.5mm

Orientation: (100)

Polishing: two side side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO3 (100)

15x15xx0.5 mm, 2 SP Typical Properties of NdGaO3:

Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10'6/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 2" dia x 0.5 mm

Orientation: (100)

Polishing: one side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO3 (100) 2" dia x0.5 | Typical Properties of NdGaO3:

mm, 1 SP Structure: Orthohombic

Lattice Constant: a=5.43A, b=5.50A, c=7.71A
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10°°/k

Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

D.NdGaO3 Substrates(110)

No. Item Description

Single crystal NdGaO3 Substrate

Size: 5x5 x 0.5 mm

Orientation: (110)

NdGa03 (110) Polishing: one side polished.

5x5x0.5mm, 1 SP Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

Typical Properties of NdGaO3:
Structure: Orthohombic
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Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10°%/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 5x5 x 0.5 mm

Orientation: (110)

Polishing: two sides polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGa03 (110) Typical Properties of NdGaQ3:
5x5x0.5mm, 2 SP Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C

Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°%/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 5x5 x 0.5 mm

Orientation: (110)

Polishing: one side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

NdGaO03 (110) 1/4 " x 1/4 | Typical Properties of NdGaO3:
"x0.5mm, 1SP Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °°

Density: 7.57 g/cm3

Thermo-expansion: 7.89 x10'6/k
Dielectric constant: 25

Loss tangent: 3x10°

Hardness: 5.9 ( Mohs)

Single crystal NdGaO3 Substrate

Size: 10mm x 10mm x 0.5 mm

Orientation: (110)

Polishing: one side polished.

NdGa03 (110) 10x10x0.5 | Surface roughness: < 5A

mm, 1 SP Packing: in 1000 class clean room with plastic bag

Typical Properties of NdGaO3:
Structure: Orthohombic

Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C
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Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°%/k
Dielectric constant: 25
Loss tangent: 3x10°
Hardness: 5.9 ( Mohs)
Single crystal NdGaO3 Substrate
Size: 10mm x 10mm x 0.5 mm
Orientation: (110)
Polishing: two side polished.
Surface roughness: < 5A
Packing: in 1000 class clean room with plastic bag
5 NdGa03 (110) 10x10x0.5 | Typical Properties of NdGaO3:
" | mm,2SP Structure: Orthohombic
Lattice Constant: a=5.43: b=5.50: c=7.71
Melting Point: 1600 °C
Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10'6/k
Dielectric constant: 25
Loss tangent: 3x10°
Hardness: 5.9 ( Mohs)
Single crystal NdGaO3 Substrate
Size: 10mm x 10mm x 1.0 mm
Orientation: (110)
Polishing: one side polished.
Surface roughness: < 5A
Packing: in 1000 class clean room with plastic bag
6 NdGa03 (110) 10x10x1.0 | Typical Properties of NdGaO3:
’ mm, 1 SP Structure: Orthohombic
Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C
Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°%/k
Dielectric constant: 25
Loss tangent: 3x10°
Hardness : 5.9 ( Mohs)
Single crystal NdGaO3 Substrate
Size: 15mm x 15mm x 0.5 mm
Orientation: (110)
Polishing: two side polished.
Surface roughness: < 5A
7 NdGa03 (110) 15x15x0.5 | Packing: in 1000 class clean room with plastic bag
" | mm,2SP
Typical Properties of NdGaQ3:
Structure: Orthohombic
Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C
Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10°%/k
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Dielectric constant: 25
Loss tangent: 3x10°
Hardness: 5.9 ( Mohs)

NdGaO3 (110) 2" dia x0.5

Single crystal NdGaO3 Substrate

Size: 2" dia x 0.5 mm

Orientation: (110)

Polishing: two side polished.

Surface roughness: < 5A

Packing: in 1000 class clean room with plastic bag

Typical Properties of NdGaO3:

8. mm, 2 SP Structure: Orthohombic
Lattice Constant: a=5.43, b=5.50, c=7.71
Melting Point: 1600 °C
Density: 7.57 g/cm3
Thermo-expansion: 7.89 x10'6/k
Dielectric constant: 25
Loss tangent: 3x10°
Hardness: 5.9 ( Mohs)
53. Ni - Nickel Substrate (Single crystal and
Polycrystalline)
A. Ni Polycrystalline substrate
No. Item Description
Polycrystal Ni metallic substrate made from 2 mm thickness cold rolling
. . Nickel plate
| te b 35
’ Op5 r»:qmy 1 side -olished Average Grain Size: 10~50 Microns ( No annealling )
= mm, P Substrate dimension: 25.4x25.4 x 0.5 mm, ( 1"x1"x0.5mm)
Surface finish: (RMS or Ra): < 30A,0ne side polished
Polycrystal Ni metallic substrate made from 2 mm thickness cold rolling
Ni Metallic Substrate N|cl.<el plate
2. | (polycrystalline): 10x10 x Purity: > 99.9%
: 0p5 r»:qmy 1 side -olished Average Grain Size: 10~50 Microns ( No annealling )
: ! P Substrate dimension: 10x10 x 0.5 mm,
Surface finish: (RMS or Ra): < 30A,0ne side polished
Polycrystal Ni metallic substrate made from 2 mm thickness cold rolling
Ni Metallic Substrate Nickel plate
3 (polycrystalline): 10x10 x | Purity: > 99.9%

1.0 mm, 1 side polished-
1

Average Grain Size: 10~50 Microns ( No annealling )
Substrate dimension: 10x10 x 1.0 mm,
Surface finish: (RMS or Ra): < 30A,one side polished
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Ni Metallic Substrate
(polycrystalline): 2" x 2" x
1.0 mm, 1 side polished

Polycrystal Ni metallic substrate made from 2 mm thickness cold rolling
Nickel plate

Purity: > 99.9%

Average Grain Size: 10 ~ 50 microns (without Annealling )

Substrate dimension: 50 x 50 x 1.0 mm, ( 2"x2"x 1.0 mm)

Surface finish: (RMS or Ra): < 30A,one side polished

304 Stainless Steel
Meshed Disc as Electrode
Substrate for CR20XX
Coin Cell -EQ-SSMD-304

This SS 304 meshed round disc can be easily single side coated by battery
electrode material paste and directly put into CR20xx coin cell for testing
purpose, it is very easy and convenient.

Please note that customer should be aware of the 304 stainless steel
chemical property and see if it is applicable to their own battery material.

Specifications:

Material: Stainless Steel, Purity> 99.9%

Sold in box only

Diameter: 15mm

Thickness: 0.15mm

Quantity:100pcs

Net weight: 128mg/pcs

Application: Directly coat electrode material on it to collect current

Nickel Foam for Battery
Cathode Substrate
(1000mm length x
300mm width x 1.6mm
thickness) - EQ-benf-16m

Nickel Foam for Battery Cathode Substrate (1m length x 300mm width x
1.6mm thickness) EQ-bcnf-16m

Specifications:
Material: Nickel Foam, Purity> 99.99%

Sold in roll only

Length: 1m

Width: 300mm

Thickness: 1.6 mm

Net weight: 104g

Surface Density: 346g/mA2

Porosity: 295% (80-110 Pores per Inch)

Extensibility: Lengthwise>5%; Widthwise>12%

Tensile Strength : Lengthwise>1.25N/mm”2; Widthwise=1.00N/mm#2

Nickel Foam for Battery
or Supercapacitor
Cathode Substrate
(300mm length x 80mm
width x 0.08mm
thickness) - EQ-bcnf-
80um

Nickel Foam for Battery Cathode Substrate (300mm length x 80mm width
x 0.08mm thickness) - EQ-bcnf-80um

Specifications:
Material: Nickel Foam, Purity> 99.99%

Sold in roll only

Length: 300 mm

Width: 80 mm

Thickness: 0.08mm (80um)

Net weight: 8.32g

Surface Density before rolling: 346g/m”2

Porosity: 295% (80-110 Pores per Inch)

Extensibility: Lengthwise>5%; Widthwise>12%

Tensile Strength : Lengthwise>1.25N/mm”2; Widthwise>1.00N/mmA#2
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Nickel Foil: (0.03mm
thick x 150mm width x

0.025mm thickness Nickel Foil for graphene and other film deposition

Specifications:
Material: Nickel, Purity> 99.9%

Sold in roll only

Length: 5000 mm

Width: 150 mm

Thickness: 0.03mm (25um)
Net weight: 200g

8. 5000 mm length ) - NFoil- | Shipping weight: 13lb
25u Typical Physics Properties
Purity: 299.9%
Form: foil
Resistivity: 6.97 uQ-cm, 20°C
Thickness: 0.125 mm
Bp: 2732 °C(lit.)
Mp: 1453 °C(lit.)
Density: 8.9 g/mL at 25 °C(lit.)
B. Ni Single crystal
No. Item Description
Ni Single crystal substrate
H . 0,
Ni Single Crystal Purity: ,> 99.9g .
Orentation: <100> *2
1. | Substrate, <100>, 10x10 . .
0.5 mm. 1 side oolished Substrate dimension: 10x10 x 0.5 mm
’ ! P Surface finish (RMS or Ra): < 30A
Paching: under 100 class clean room with vacuumed bag
Ni Single crystal substrate
Ni Single Crystal Purity: > 99.99%
2. Substrate, <100>, 10x10 Orentation: <100> +2°
x 1.0 mm, 1 side polished | Substrate dimension: 10x10 x 1.0 mm
Surface finish (RMS or Ra): < 30A
Paching: under 100 class clean room with vacuumed bag
Single crystal Ni metallic substrate
H . 0,
Ni Single Crystal Purity: > 99.99% o
Orentation: <110> +2
3. | Substrate, <110>, 10x10 . .
0.5 mm. 1 side polished Substrate dimension: 10x10 x 0.5 mm
’ ! P Surface finish: (RMS or Ra): < 30A,0ne side polished
Paching: under 100 class clean room with vacuumed bag
Single crystal Ni metallic substrate
1 . 0,
Ni Single Crystal (I;L:(rel:\?cla;:r?iifw 490
4. | Substrate, <110>, 10x10 ; -

x 1.0 mm, 1 side polished

Substrate dimension: 10x10 x 1.0 mm
Surface finish: (RMS or Ra): < 30A, one side polished
Paching: under 100 class clean room with vacuumed bag
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Single crystal Ni metallic substrate
Single crystal is grown by special Bridgman method
Ni Single Crystal Purity: > 99.99%
5. Substrate, <110>, 20x20 Orentation: <110> #2°
x 1.0 mm, 1 side polished | Substrate dimension: 20x20 x 1.0 mm
Surface finish: (RMS or Ra): < 30A, one side polished
Paching: under 100 class clean room with vacuumed bag

Single crystal Ni metallic substrate

Purity: > 99.99%

Ni Single Crystal Orentation: <110> +2°

6. Substrate, <110>, 30 Dia. | Substrate dimension: 30 mm diameter x 1.0 mm

x 1.0 mm, 1 side polished | Surface finish: Surface finish: (RMS or Ra): < 30A, one side polished
Paching: under 100 class clean room with vacuumed bag

Single crystal Ni metallic substrate

Purity: > 99.99%

Orentation: <111> #2°

Substrate dimension: 10x10 x 0.5 mm

Surface finish: (RMS or Ra): < 30A, one side polished
Paching: under 100 class clean room with vacuumed bag

Ni Single Crystal
7. | Substrate, <111>, 10x10
x 0.5 mm, 1 side polished

Ni Single crystal substrate

Purity: > 99.99%

Ni Single Crystal Orentation: <111> #2°

8. | Substrate, <111>, 10x10 Substrate dimension: 10x10 x 1.0 mm

x 1.0 mm, 1 side polished | Surface finish: One side polished

Roughness (RMS, Ra) < 30A

Paching: under 100 class clean room with vacuumed bag

54. PbWO4

No. Item Description

substrate: PboW0O4

Wafer size: 10x 10x 0.5

Orientation: (001)

Polished surface: two sides polished

Package: Each wafer is packed in 1000 class clean room with plastic bag .
PbWO4 single crystal, 10 x 10 x 0.4mm, both faces polished.

PbWO4 (001) single
1. | crystal substrate
10x10x0.5mm,2sp

Lead tungstate ( PbWO4 ) is a new scintillating crystal discovered in 1990s.
It is one of the most dense oxide crystal ( 8.3g/cm3), and is distinguished
by its short radiation length ( 0.9 cm), small Moliere radius ( 2.19cm) and
strong irradiation hardness. Its scintillation light output peaks between
450-550nm with a fast component decay time in the range from 2-20ns.
After irradiation with g-ray, the degradation in the optical transmittance is
not large up to 106 rad. PbWO4 is considered as a promising scintillation
material for electromagnetic spectrometer in high energy, nuclear physics
experiment as well as nuclear medicine.
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Main PropertiesCrystal structure: Tetragonal; Space group | 41 /a; Lattice
constant (?? ) a=b =5.416, c = 12.049; Density (g/cm3) 8.28; Radiation
length (cm) 0.92; Mole re radius (cm) 2.19; Decay constant (ns) 6/30; Peak
emission (nm): 440/530; Light output (%) 0.5; Index of refraction: 2.16;
Melting point (oC ) 1123; Hygroscopicity: No Cleavage (101); Crystal boule
size 30 mm in diameter x 100 mm in length

PbWO4 (100) single
2. | crystal substrate
10x10x0.4mm,2sp

substrate: PboW04

Wafer size: 10 x 10 x 0.4

Orientation: (100)

Polished surface: two sides polished

Package: Each wafer is packed in 1000 class clean room with plastic bag .
PbWO4 single crystal, 10 x 10 x 0.4mm, both faces polished.

Lead tungstate ( PbWO4 ) is a new scintillating crystal discovered in 1990s.
It is one of the most dense oxide crystal ( 8.3g/cm3), and is distinguished
by its short radiation length ( 0.9 cm), small Moliere radius ( 2.19cm) and
strong irradiation hardness. Its scintillation light output peaks between
450-550nm with a fast component decay time in the range from 2-20ns.
After irradiation with g-ray, the degradation in the optical transmittance is
not large up to 106 rad. PbWO4 is considered as a promising scintillation
material for electromagnetic spectrometer in high energy, nuclear physics
experiment as well as nuclear medicine.

Main PropertiesCrystal structure: Tetragonal; Space group | 41 /a; Lattice
constant (?? ) a=b =5.416, c = 12.049; Density (g/cm3) 8.28; Radiation
length (cm) 0.92; Mole re radius (cm) 2.19; Decay constant (ns) 6/30; Peak
emission (nm): 440/530; Light output (%) 0.5; Index of refraction: 2.16;
Melting point (oC ) 1123; Hygroscopicity: No Cleavage (101); Crystal boule
size 30 mm in diameter x 100 mm in length

PbWO4 single crystal
3. | substrate
10x5x0.5mm,fine ground

substrate:PbW04

Wafer size: 10 x 5 x 0.5 mm

Orientation: (100)

Polished surface: two sides fine ground

Package: Each wafer is packed in 1000 class clean room with plastic bag .
PbWO4 single crystal, 10 x 5 x 0.5mm, both faces fine ground.

Lead tungstate ( PbWO4 ) is a new scintillating crystal discovered in 1990s.
It is one of the most dense oxide crystal ( 8.3g/cm3), and is distinguished
by its short radiation length ( 0.9 cm), small Moliere radius ( 2.19cm) and
strong irradiation hardness. Its scintillation light output peaks between
450-550nm with a fast component decay time in the range from 2-20ns.
After irradiation with g-ray, the degradation in the optical transmittance is
not large up to 106 rad. PbWO4 is considered as a promising scintillation
material for electromagnetic spectrometer in high energy, nuclear physics
experiment as well as nuclear medicine.

Main PropertiesCrystal structure: Tetragonal; Space group | 41 /a; Lattice
constant (&) a = b = 5.416 , c = 12.049; Density (g/cm3) 8.28; Radiation
length (cm) 0.92; Mole re radius (cm) 2.19; Decay constant (ns) 6/30; Peak
emission (nm): 440/530; Light output (%) 0.5; Index of refraction: 2.16;
Melting point (°C ) 1123; Hygroscopicity: No Cleavage (101); Crystal boule
size 30 mm in diameter x 100 mm in length
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55. PMNT

No Item Description
Size: 10x10x 0.5mm +/-0.05mm
Orientation: (001 ) +/-0.5 Deg
Growing Method: Bridgman method
Polish: One side EPI polished by CMP tecnology with less sub-surface lattice damage.
Pack: Packed in 100 grade plastic bag under 1000 class clean room.
ChemicalComposition: ( PbMg 0.33 Nb 0.67)1-x: (PbTiO3)x; x=0.29-0.32
PMNT Crystalstructure / Lattice R3m, Rhombohedral
Substrate a0 ~~4.024 A, (pseudo-cubic, varies with composition
1 (001) Melting 1280 oC
" | 10x10x0.5m | [ Point
m, one sides Density 8.1 g/cm3
polished Piezoelectric Coefficient d33 m >2000 pC/N
Coupling k33 (longitudinal mode) >92%
Constant kt (thickness mode) 59-62%
k33' (beam mode)  84-88%
Dielectric Constant e (at 1kHz after poling) 4000
Dielectric loss tan delta <0.9
Curie temperature: 135-150 oC
Max size 25 mm x 25 mm x 1- 2 mm thickness along [001],
Electrode Coating Gold or Silver paste coating available upon request
Size: 25x10x 1.0mm +/-0.05mm
Orientation: (001 ) +/-0.5 Deg
Growing Method: Bridgman method
Polish: One side EPI polished by CMP tecnology with less sub-surface lattice damage.
Pack: Packed in 100 grade plastic bag under 1000 class clean room.
ChemicalComposition: ( PbMg 0.33 Nb 0.67)1-x: (PbTiO3)x; x=0.29-
0.32
Crystalstructure / Lattice R3m, Rhombohedral
PMNT a= 4.024 A, (pseudo-cubic, varies with
Substrate composition
5 (001) Melting 1280 oC
" | 25x10x0.5m Point:
m, one sides Density 8.1 g/cm3
polished Piezoelectric d33 m >2000 pC/N
Coefficient
Coupling k33 (longitudinal mode) >92%
Constant kt (thickness mode) 59-62%
k33" (beam mode) 84-88%

Dielectric Constant

¢ (at 1kHz after poling) 4000

Dielectric loss

tan delta < 0.9

Curie temperature:

135-150 oC

Max size

25 mm x 25 mm x 1- 2 mm thickness along
[001],
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Electrode Coating

Gold or Silver paste coating available
upon request

Size: 5x5x 0.5mm +/-0.05mm

Orientation: (001 ) +/-0.5 Deg

Growing Method: Bridgman method

Polish: One side EPI polished by CMP tecnology with less sub-surface lattice damage.
Pack: Packed in 100 grade plastic bag under 1000 class clean room.

ChemicalComposition: ( PbMg 0.33 Nb 0.67)1-x: (PbTiO3)x; x=0.29-0.32
Crystal structure / Lattice R3m, Rhombohedral
PMNT a0 ~4.024 A, (pseudo-cubic, varies with composition
Substrate Melting 1280 oC
3 (001) Point:
5X5XO_'5mm’ Density 8.1 g/cm3
One side - - —
. Piezoelectric Coefficient d33 m >2000 pC/N
polished
Coupling k33 (longitudinal mode) >92%
Constant kt (thickness mode) 59-62%
k33' (beam mode)  84-88%
Dielectric Constant e (at 1kHz after poling) 4000
Dielectric loss tan delta <0.9
Curie temperature: 135-150 oC
Max size 25 mm x 25 mm x 1- 2 mm thickness along [001],
Electrode Coating Gold or Silver paste coating available upon request
Size: 10x10x 0.5mm +/-0.05mm
Orientation: (011 ) +/-0.5 Deg
Growing Method: Bridgman method
Polish: One side EPI polished by CMP tecnology with less sub-surface lattice damage.
Pack: Packed in 100 grade plastic bag under 1000 class clean room.
ChemicalComposition: ( PbMg 0.33 Nb 0.67)1-x: (PbTiO3)x; x=0.29-
0.32
PMNT Crystalstructure / Lattice R3m, Rhombohedral
Substrate a0 ~~4.024 A, (pseudo-cubic, varies with composition
4. (011) Melting Point: 1280 oC
10x10x0.5m -
. Density 8.1 g/cm3
m, one sides
polished Piezoelectric Coefficient d33 m >2000 pC/N
Coupling k33 (longitudinal mode) >92%
Constant

kt (thickness mode) 59-62%
k33' (beam mode)  84-88%

Dielectric Constant

e (at 1kHz after poling) 4000

Dielectric loss

tan delta <0.9

Curie temperature:

135-150 oC

Max size

25 mm x 25 mm x 1- 2 mm thickness along [001],

Electrode Coating

Gold or Silver paste coating available upon request
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56. SBN

No. Item Description
Strontium-Barium Niobate (Sr,Ba(;.qNb,Og) SBN is an excellent optical and
photorefractive material due to its excellent photorefractive, electro-optic,
nonlinear optic, and dielectric properties. SBN crystal has a very large
electro-optic coefficient up to 1400 pm/V. and is potential crystal for new
generation E-O devices
Standard substrate
SBN (SrOABao'sszOe)
Orientation: (001) +/-0.5°
Size: 10mm x 10mm x 0.5 mm
Polish: two sides optical grade polished
Surface roughness: < 5A
Packed: each in membrane box
Chemical formula (Sr«Ba1xNb,0g)
0.75>x>0.60
SBN (001) 10x10x0.5 Crystal structure Tetragonal (4mm)
1. X5 mm a=3946A c=1246 A
2sp
Melting point 1500 °C
Density 5.4 g/cm®
Mohs hardness 5.5
Thermal conductivity 0.006 Wicm*K
EO constants (r33:460~1400pm/V)
High optical uniformity (<1x10-4)
Dielectric constant E11=450 E32=900
Coercive field (Ef:~0.25 k VImm
Curie Temperature 70-80°C
Transmission range 400-6000 nm
Absorption coefficient 0.3cm™ @ 0.44um
Piezoelectric Coefficient D33 =130 m/V
Refractive index No=2.312 n.=2.273
Strontium-Barium Niobate (Sr,Ba(;.4Nb,0¢) SBN is an excellent optical and
photorefractive material due to its excellent photorefractive, electro-optic,
nonlinear optic, and dielectric properties. SBN crystal has a very large
electro-optic coefficient up to 1400 pm/V. and is potential crystal for new
generation E-O devices
Standard substrate
) SBN (100) 10x10x0.5 mm

2sp

SBN (Sr0,4BaoA5Nb206)

Orientation: (100) +/-0.5 o

Size: 10mm x 10mm x 0.5 mm

Polish: two sides optical grade polished
Surface roughness: < 5A

Packed: each in membrane box
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Chemical formula (SrBag1-Nb0g)

0.75>x>0.60

Crystal structure Tetragonal (4mm)

a=3.946 A c=12.46 A

Melting point 1500 °C
Density 5.4 g/cm®
55

Mohs hardness

Thermal conductivity 0.006 W/cm*K

EO constants (r33:460~1400pm/V)

High optical uniformity (<1x10-4)

Dielectric constant E11=450 E32=900

Coercive field (Ef:~0.25 k V/imm

Curie Temperature 70-80°C

400-6000 nm
0.3cm™ @ 0.44um

Transmission range

Absorption coefficient

Piezoelectric Coefficient D33 =130 m/V

Refractive index N,=2.312 n,=2.273

SBN (100) 10x10x0.8 mm
2sp

Strontium-Barium Niobate (Sr,Ba(;4Nb,Og) SBN is an excellent optical and
photorefractive material due to its excellent photorefractive, electro-optic,
nonlinear optic, and dielectric properties. SBN crystal has a very large
electro-optic coefficient up to 1400 pm/V. and is potential crystal for new
generation E-O devices

Standard substrate

SBN (Srg.4Bag sNb,0)

Orientation: (100) +/-0.5 o

Size: 10mm x 10mm x 0.8 mm

Polish: two sides optical grade polished
Surface roughness: <5A

Packed: each in membrane box

Chemical formula

(erBa(l.x)N sze)
0.75>x>0.60

Crystal structure

Tetragonal (4mm)
a=3.946 A c=12.46 A

Mohs hardness

Melting point 1500 °C
Density 5.4 g/cm®
55

Thermal conductivity

0.006 W/cm*K

EO constants

(r33:460~1400pm/V)

High optical uniformity

(<1x10-4)

Dielectric constant

E11=450 E32=900

Coercive field

(Ef:~0.25 k V/imm

Curie Temperature

70-80°C
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400-6000 nm
0.3cm™ @ 0.44um

Transmission range

Absorption coefficient

Piezoelectric Coefficient D33 =130 m/V

Refractive index

N,=2.312 ne=2.273

SBN (001) 20x20 x 1.0
mm 2sp

Strontium-Barium Niobate (Sr,Ba(;.qNb,Og) SBN is an excellent optical and
photorefractive material due to its excellent photorefractive, electro-optic,
nonlinear optic, and dielectric properties. SBN crystal has a very large
electro-optic coefficient up to 1400 pm/V. and is potential crystal for new
generation E-O devices

Standard substrate

SBN60 (Srp4BagsNb,06)

Orientation: (100) +/-0.5 o

Size: 20mm x 20 mm x 1.0 mm

Polish: two sides optical grade polished
Surface roughness: < 5A

Packed: each in mebrane box

57.

Si (Bare Prime, Thermal oxide ,Pt coated &Solar

Cell Grade)

A.5mmx5mm substrate

No. Item Description
Single crystal Si,
Si single crystal Substrate | Conductive type: N-type undoped
1 (100) orn, 5x5x0.5 mm, 1 | Resistivity: > 1000 ohm-cm
" | sp, N-typ undoped, Size: 5x5 x 0.5mm
resistivities > 1000 ohm- | Orientation: (100)
cm Polish: one sides polished
Surface roughness: < 5A
Single crystal Si,
Si single crystal Substrate Con.du.cjclve type: P-type B-doped
Resistivity: 1-10 ohm-cm
(100) orn, 5x5x0.5 mm, 1 .
2. <p.P-tvoe B-doped Size: 5x5 x 0.5mm
rep;isti\\//Fi)ties 1-1F()J oém-cm Orientation: (100)
Polish: one sides polished
Surface roughness: < 5A
Si single crystal Substrate Single crystal Si
Conductive type: N-type , undoped
(111) orn, 5x5x0.5 mm, 1 Resistivity: > 1000 ohm-cm
3. | sp,N-type undoped, ¥:

resistivities > 1000 ohm-
cm

Size: 5x5 x 0.5mm
Orientation: (111)

Polish: one sides polished
Surface roughness: < 5A
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Si single crystal Substrate
(111) orn, 5x5x0.5 mm, 1

Single crystal Si,
Conductive type: P-type B-doped
Resistivity: 1-10 ohm-cm

4, sp,P-type B-doped Size: 5x5 x 0.5mm
re;istivities 1-10 ol’1m-cm Orientation: (111)
Polish: one sides polished
Surface roughness: < 5A
B. 10x10 mm substrates
No. Item Description
Single crystal Si,
Si Substrate (100) ori. Con.du-c.tive type: P type B doped
10x10%0.5 mm, 1 sp, P Rgsnstlwty: 0.1-1.0 ohm-cm
1. type, B doped, R:0.1-1 Slz.e: 10x.10 x 0.5mm
ohmecm Orientation: (100)
Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: P type B doped
Si Substrate (100) ori. Resistivity: 1-10 ohm-cm
) 10x10x0.5 mm, 1 sp, P Size: 10x10 x 0.5mm
" | type, B doped, R:1-10 Orientation: (100)
ohm-cm Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
i Substrate (100) orn, | conductivetype: P type B doped
10x10x0.5 mm, 2 sp, P R_e5|st|V|ty: 8-32 ohm-cm
3. type, B doped, R:8-32 Slz.e: 10x.10 x 0.5mm
ohmecm Orientation: (100)
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Si,
Si Substrate (100) orn, Con_dgc_tive typNe: P type B doped
10x10x0.6 mm, 1 sp, P Rg5|st|V|ty: 0.1~1.0 ohm-cm
4. type, B doped, 0.1-1.0 Slzg: 10x.10 x 0.6mm
- Orientation: (100)
Polish: One side polished
Surface roughness: < 5A
Si single crystal Substrate | Single crystal Si,
(100) ori, 10x10x0.5 mm, | Conductive type: undoped
5. | 1sp, undoped, Resistivity: > 1000 ohm-cm
resistivities > 1000 ohm- | Size: 10x10 x 0.5mm
cm Orientation: (100)
Polish: one sides polished
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Surface roughness: < 5A

Si single crystal Substrate
(100) orn, 10x10x0.5

6. mm, 1 sp, N type, P-
doped, resistivities :1-
10.3 ohm-cm

Single crystal Si,

Conductive type: N type, P-doped
Resistivity: 1-10.3 ohm-cm

Size: 10x10 x 0.5mm

Orientation: (100)

Polish: one side polished

Surface roughness: < 5A

Si single crystal Substrate
(100) orn, 10x10x0.5

7. | mm, 2 sp, P-doped,
resistivities :5.7-10.3
ohm-cm

Single crystal Si,

Conductive type: P-doped
Resistivity: 5.7-10.3 ohm-cm
Size: 10x10 x 0.5mm
Orientation: (100)

Polish: two sides polished
Surface roughness: < 5A

Si single crystal Substrate
8. | (100) orn, 10x10x0.5
mm, 2 sp, undoped

Single crystal Si,

Conductive type: undoped
Resistivity: 100 ~ 2500 ohm-cm
Size: 10x10 x 0.5mm
Orientation: (100)

Polish: Two sides polished
Surface roughness: < 5A

Si single crystal Substrate
9. | (110) orn, 10x10x0.5
mm, 1 sp, undoped

Single crystal Si,

Conductive type: undoped
Resistivity: 1900-2800 ohm-cm
Size: 10x10 x 0.5mm
Orientation: (110)

Polish: One side polished
Surface roughness: < 5A

Si single crystal Substrate
10. | (111) orn, 10x10x0.5
mm, 1 sp, undoped

Single crystal Si,
Conductive type: undoped
Resistivity: > 1,000 ohm-cm
Size: 10x10 x 0.5mm
Orientation: (111)

Polish: One side polished
Surface roughness: < 5A

Si single crystal Substrate
(111) orn, 10x10x0.5
mm, 2 sp,N-type
undoped

11.

Single crystal Si, N-type
Conductive type: undoped
Resistivity: > 1,000 ohm-cm
Size: 10x10 x 0.5mm
Orientation: (111)

Polish: two sides polished
Surface roughness: < 5A
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Single crystal Si, P-type
Si single crystal Substrate | Conductive type: undoped
(111) orn, 10x10x0.5 Resistivity: 1250-1340 ohm.cm
12. | mm, 2 sp,P-type Size: 10x10 x 0.5mm
undoped,R:1250-1340 Orientation: (111)
ohm.cm Polish: two sides polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: undoped
Si single crystal Substrate | Resistivity: >1000 ohm-cm
13. | (210) ori, 10x10x0.5 mm, | Size: 10x10 x 0.5mm
1 sp, undoped, P-type Orientation: (210)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si single crystal Substrate Con_du.ciuve type: undoped
(211) orn, 10x10x0.5 R-ESIStIVIty: >500 ohm-cm
14. mm, 1 sp, undoped, P- Size: 10x10 x 0.5mm
type' ! ! Orientation: (211)
Polish: One side polished
Surface roughness: < 5A

C. 1" diameter wafers

No. Item Description
Single crystal Si,
Conductive type:  undoped
Si Wafer (100), 1" dia x Resistivity: > 1000 ohm-cm
1. | 0.25-0.3 mm, 2sp, Size: 1" diameter x 0.25-0.3 mm
undoped Orientation: (100)
Polish: Two sides polished
Surface roughness: <5A
Single crystal Si,
Si Wafer (100), 1" dia x Con'du.cfcive type: undoped
Resistivity: > 1000 ohm-cm
0.5 mm, 1sp, undoped, . -
2. resistivities > 1000 ohm- Size: 1" diameter x 0.5mm
o Orientation: (100)
Polish: One side sides polished
Surface roughness: <5A
Single crystal Si,
si Wafer (100), 1" dia x C_onductive type: ) N type (P doped)
3. | 0.5mm, 1sp, N type, P Slz_e: _ 1" diameter x 0.45mm
doped Orientation: (100)
Polish: One side sides polished
Surface roughness: < 5A
. . Single crystal Si,
4 gl.sv:lna:rl(slsog’t\llp:l:( Con_du.cicive type: P type (B doped)
doped P ! Resistivity: 0.048--0.0550hm-cm
Size: 1" diameter x 0.45mm
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Orientation: (100)
Polish: One side sides polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: P type (B doped)
Si Wafer (100), 1" dia x Resistivity: 1-10ohm-cm
5. 0.5mm, 1sp, P type, B- Size: 1" diameter x 0.5mm
doped,R:1-10 ohm.cm Orientation: (100)
Polish: One side sides polished
Surface roughness: < 5A
Single crystal Si,
SiWafer (111), 1" diax | conductive type:  undoped
Resistivity: > 1000 ohm-cm
0.5 mm, 1sp, undoped, . "o
6. resistivities > 1000 ohm- Size: 1" diameter x 0.5mm
om Orientation: (1112)
Polish: One side sides polished
Surface roughness: <5A
"noNe
D.2" Diameter Wafers
[ [ ll
i. Si2" N-type undoped
s Al
a. Si 2" N-type CZ undoped
No. Item Description
Single crystal Si,
Si Wafer (100), 2" dia x Con'du.cfclve type: Undoped
Resistivity: 235-250 ohm-cm
0.5mm t, 2SP, CZ ! N W
1. Size: 2" diameter x 0.5mm
Undoped, R:235-250 . .
ohme-cm Orientation: (100)
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (111), 2" diax | conductive type: Undoped
Resistivity: 320-600 ohm-cm
0.35mm, 2SP, CZ AP
2. Size: 2" diameter x 0.35mm
Undoped R:320- . .
- . Orientation: (100)
' Polish: Two sides polished
Surface roughness: < 5A
s Al
b. Si 2" N-type FZ-undoped
No. Item Description
Si Wafer (100), 2" dia x . .
0.5mmt, 1P, FZ Single crystal Si,
1. S Conductive type: Undoped
Undoped, resistivities: > e
Resistivity: > 1000 ohm-cm
1000 ohm-cm . v
Size: 2" diameter x 0.5 mm
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Orientation: (100)
Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (100), 2" dia x Con'du.cfuve type: Undoped
Resistivity: > 5000 ohm-cm
0.5mmt, 1SP, FZ . " o1
2. M Size: 2" diameter x 0.5 mm
Undoped, resistivities: > . .
5000 ohm-cm Orientation: (100)
Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (100), N type, Con_du.ciuve type: N type, Undoped
"o Resistivity: >1000 ohm-cm
undoped, 2" dia x 0.5mm ) "o
3. Size: 2" diameter x 0.5mm
t, 2SP, FZ Undoped , . .
R>1000 ohm-cm Orientation: (100)
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Si, (FZ)
Conductive type: Undoped
Si Wafer (111), 2" dia x Resistivity: > 1000 ohm-cm
4 0.5mm, 1SP, FZ Size: 2" diameter x 0.5mm
" | Undoped., R>1000 ohm- | Orientation: (111)
cm Polish: One side polished
Surface roughness: < 5A
Single crystal Si, (FZ)
Si Wafer (111), 2" diax | Conductive type: Undoped
Resistivity: > 10000 ohm-cm
0.5mm, 1SP, FZ . o
5. Undoped. R> 10000 Size:2" diameter x 0.5mm
ohm-Em v Orientation: (111)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si, (FZ)
SiWafer (111), 2" diax | conductive type: Undoped
Resistivity: > 5000 ohm-cm
0.5mm, 1SP, FZ . "o
6. Undobed.. R> 5000 ohm- Size: 2" diameter x 0.5mm
om §- Orientation: (111)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si, (FZ)
Si Wafer (111), 2" dia x Conductive type: Undoped
7 0.5mm, 2SP, FZ Resistivity: > 1000 ohm-cm
’ Undoped., R> 1000 ohm- | Size: 2" diameter x 0.5mm
cm Orientation: (111)
Polish: Two sides polished
Surface roughness: < 5A
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Si Wafer (110), 2" dia x

Single crystal Si,
Conductive type: Undoped
Resistivity: >1000 ohm.cm

8. 0.5 mmt, 1SP, FZ Size: 2" diameter x 0.5mm
Undoped, Orientation: (110)
Polish: one side polished
Surface roughness: < 5A
ii. Si2" N-type Doped
No. Item Description
Single crystal Si,
Conductive type: N type, P doped,
Si Wafer (100), N type, P | Resistivity: 1-10 ohm-cm
1. doped, 2" diax 0.5 mmt, | Size: 2" diameter x 0.5 mm
1SP, R:1-100hm.cm Orientation: (100)
Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: N type, P doped,
Si Wafer (100), N type, P | Resistivity: 0.1-1 ohm-cm
2. | doped, 2" diax0.5mmt, | Size: 2" diameter x 0.5 mm
1SPR:0.1-1.00hm.cm Orientation: (100)
Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: N type, P doped,
Si Wafer (100), N type, P | Resistivity: 0.5-5.0 ohm-cm
3. doped, 2" diax 0.5 mmt, | Size: 2" diameter x 0.5 mm
2SP, R:0.5-5.0 ohm.cm Orientation: (100)
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: N type, P doped,
Si Wafer (100), N type, P | Resistivity:1-10 ohm-cm
4. doped, 2" diax 0.5 mmt, | Size: 2" diameter x 0.5 mm
2SP, R:1-10ohm.cm Orientation: (100)
Polish: Two sides polished
Surface roughness: < 5A
Si Wafer (100), 2" dia x Single crystal Silicon
5 0.3 mm t, 1SP, N type/ Conductive type: N- type/ As-doped
" | As- doped R<=0.005 Resistivity: R: <=0.005 ohm-cm
ohm.cm Size: 50.8 diameter +/- 0.5 mm x 0.3 +/- 0.025 mm
Orientation: (100) +/- 1°
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Polish: one side polished
Surface roughness: < 5A

Si Wafer (110), 2" dia x

Single crystal Silicon
Conductive type: N- type/ P-doped
Resistivity: 1-10 ohm-cm

6. | 0.5 mmt, 1SP, N type/ P | Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped Orientation: (110) +/- 1°
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
Si Wafer (110), 2" dia x Con'du.cfcive type: N- type/ P-doped
0.5mmt, 25P, N type/ P R_e5|st|V|ty: 9.05-0.5 ohm.cm
7. Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped R:0.05-0.5 . . o
ohm.cm Orientation: (110) +/-1
Polish: two sides polished
Surface roughness: < 5A
Single crystal Silicon
Conductive type: N- type/ P-doped
Si Wafer (110), 2" dia x Resistivity: 3.2-3.7 ohm-cm
8. 0.5 mmt, 2SP, N type/ P Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped,R:3.2-3.7 ohm-cm | Orientation: (110) +/- 1°
Polish: two sides polished
Surface roughness: < 5A
Single crystal Silicon
Si Wafer (111), 2" dia x Con.du.c.tive type: N- type/ As-doped
0.35 mm t, 15P, N type/ R§S|st|V|ty: R <0.02 ohm-cm
9. Size: 50.8 diameter +/- 0.5 mm x 0.35 +/- 0.025 mm
As- doped R<0.02 i . o
ohm.cm Orientation: (111) +/-1
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
Conductive type: N- type/ P-doped
Si Wafer (111), 2" dia x Resistivity: 0.1 - 1 ohm-cm
10. | 0.5 mmt, 1SP, N type/ P | Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped Orientation: (111) +/-1°
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
Si Wafer (111), 2" dia x Conductive type: N- type/ P-doped
11 0.5 mmt, 2SP, N type/ P | Resistivity: 0.005-0.05 ohm.cm

doped ,R:0.005-0.05
ohm.cm

Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
Orientation: (111) +/- 1°

Polish: one side polished

Surface roughness: <5A
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iii. Si2" P-type
No. Item Description
Single crystal Silicon
Conductive type: P type/ Boron doped
Si Wafer (100), 2" dia x Resistivity: <0.01 ohm-cm
1. 0.27 mm t, 1SP, P type/ B | Size: 50.8 diameter +/- 0.5 mm x 0.27 +/- 0.025 mm
doped Orientation: (100) +/- 1°
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
si Wafer (100), 2" dia x Con_dqcFive type: P type/ Boron doped
2. | 0.28mmt, 15P, P type/ B | RESIStiVity: 3-5 ohm-cm
doped Size: 50.8 diameter +/- 0.5 mm x 0.28 +/- 0.025 mm
Orientation: (100) +/- 1°
Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: P type ( B doped)
Si wafer (100), 2" dia x Resistivity: 0.1-1.0 ohm-CM
3. 0.5mm, 2SP, P Size: 2" diameter x 0.5mm
type,R:0.1-1 ohm.cm Orientation: (100)
Polish: Two side polished (2 SP)
Surface roughness: <5A
Single crystal Si,
Conductive type: P type ( B doped)
Si wafer (100), 2" dia x Resistivity: 1-10 ohm-CM
4. | 0.5mm, 2SP, P type,R:1- Size: 2" diameter x 0.5mm
10 ohm.cm Orientation: (100)
Polish: Two side polished (2 SP)
Surface roughness: < 5A
Single crystal Si,
Conductive type: P type ( B doped)
Si Wafer (100), 2" dia x Resistivity: 0.001-0.005 ohm.cm
5. 0.5mm, 1SP, P type Size: 2" diameter x 0.5mm
R:0.001-0.005 ohm.cm Orientation: (100)
Polish: one side polished
Surface roughness: <5A
Single crystal Si,
Si Wafer (100), 2" dia x Conductive type: P type ( B doped)
6. | 0.5mm, 1SP, P type Resistivity: 0.01-0.05 ohm.cm

R:0.01-0.05 ohm.cm

Size: 2" diameter x 0.5mm
Orientation: (100)
Polish: one side polished
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Surface roughness: < 5A

Si Wafer (100), 2" dia x

Single crystal Si,
Conductive type: P type ( B doped)
Resistivity: 0.1-1.0 ohm.cm

7. | 0.5mm, 1SP, P type Size: 2" diameter x 0.5mm
R:0.1-1.0 ohm.cm Orientation: (100)
Polish: one side polished
Surface roughness: < 5A
Single crystal Si,
Conductive type: P type ( B doped)
Si Wafer (100), 2" dia x Resistivity: 1-10 ohm-cm
8. | 0.5mm, 1SP, P type R:1- Size: 2" diameter x 0.5mm
10 ohm.cm Orientation: (100)
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
Conductive type: P type/ Boron doped
. - Resistivity: 1-10 ohm-cm
Si Wafer (110), 2" dia x Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
9. | 0.5mmt, 1SP, P type/ B . . o
doped Orlfentatlon: .(110) +./— 1
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
Conductive type: P type/ Boron doped
Si Wafer (110), 2" dia x Resistivity: 8-12 ohm-cm
10. | 0.5 mmt, 2SP, P type/ B Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped, 8-12 ohm-cm Orientation: (110) +/- 1°
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Silicon
Si Wafer (110), 2" dia x Con'du.cfcive type: P type/ Boron doped
0.5 mm t, 25P, P type/ B R_e5|st|V|ty: 9.01-1.0 ohm-cm
11. doped, R:0.01-1.00hm- Size: 50.8 diameter +/- 9.5 mm x 0.5 +/- 0.025 mm
» ! Orientation: (110) +/-1
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Silicon
Conductive type: P type/ Boron doped
. - Resistivity: 0.1-1.0 ohm-cm
12, gl.glvr::rt,(lzls(l)?),’:tydp::/xB Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm

doped, R:0.1-1.00hm-cm

Orientation: (110) +/- 1°
Polish: Two sides polished
Surface roughness: < 5A
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Si Wafer (111), 2" dia x

Single crystal Silicon
Conductive type: P type/ Boron doped
Resistivity: 0.1 - 10 ohm-cm

13. | 0.28 mm t, 1SP, P type/ B | Size: 50.8 diameter +/- 0.5 mm x 0.28 +/- 0.025 mm
doped Orientation: (111) +/- 1°
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
Conductive type: P type/ Boron doped
Si Wafer (111), 2" dia x Resistivity: 1 - 10 ohm-cm
14. | 0.5 mmt, 1SP, P type/ B Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped Orientation: (111) +/- 1°
Polish: one side polished
Surface roughness: < 5A
Single crystal Silicon
Si Wafer (111), 2" dia x Con_du.cicive type: P type/ Boron doped
0.5 mm t, 25P, P type/ B R_e5|st|V|ty: 9.005-0.05 ohm-cm
15. ! ! Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped, R: 0.005-0.05 . . o
ohm-cm Orientation: (111) +/-1
Polish: Two sides polished
Surface roughness: <5A
Single crystal Silicon
Conductive type: P type/ Boron doped
Si Wafer (111), 2" dia x Resistivity: 1 - 10 ohm-cm
16. | 0.5 mmt, 2SP, P type/ B Size: 50.8 diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
doped, R:1 - 10 ohm-cm Orientation: (111) +/- 1°
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Silicon
Conductive type: P type/ Boron doped
Si Wafer (111), 2" dia x Resistivity: N/A
17. | 0.1 mmt, 1SP, P type/ B Size: 50.8 diameter +/- 0.5 mm x 0.1 +/- 0.025 mm

doped,

Orientation: (111) +/- 1°
Polish: One side polished
Surface roughness: < 5A

E. 3" Diameter Wafers

i. Si3" N-type Un-doped

No. Item Description
Si wafer (100), 3 "dia x0.5
1. | mm, 1sp, N type un-doped | Single crystal Si,

R:>1000 ohm.cm

Conductivity: N type (un-doped)
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Resistivity: >1000 ohm-CM
Size: 3" diameter x 0.5 mm
Orientation: (100)

Polish: One side polished
Surface roughness: < 5A

Si wafer (100), 3 "dia x0.5
mm, 2sp, N type,
Undoped

Single crystal Si,

Conductivity: N type, Undoped
Resistivity: >1,000 ohm-CM
Size: 3" diameter x 0.5 mm
Orientation: (100)

Polish: Two sides polished
Surface roughness: < 5A

Thermal Oxide Wafer: 300
nm SiO2 Layer on Si (100),
3"dia x 0.50 mm
t,undoped N type, 1SP
R:>1000 ohm.cm

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 3" Silicon wafer

Oxide layer thickness: 300 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: N-ype/ un-dped
Resistivity: >1000 ohm.cm

Size: 3"diameter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Si wafer (111), 3 " dia x 0.5
mm, 1sp, N type,
undoped, resistivity: >
10000hm-cm

Single crystal Si,

Conductivity: N type ( undoped)

Resistivity: > 1000 ohm-CM

Size: 3" diameter x 0.5 mm

Orientation: <111> with secondary orientation flat <110>
Polish: One side polished

Surface roughness: < 5A

Si wafer (111), 3 " diax 0.5
mm, 2sp, N type,
undoped, resistivity: >
10000hm-cm

Single crystal Si

Conductivity: N type (undoped)

Resistivity: > 1000 ohm-CM

Size: 3" diameter x 0.5 mm

Orientation: <111> with secondary orientation flat <110>
Polish: Two sides polished

Surface roughness: < 5A
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. Si 3" P-type

No. Item Description
Single crystal Si,
Conductivity: P type ( B doped)
Si wafer (100) 3 " dia x Resistivity: <0.1 ohm-CM
1. | 0.5 mm, 1sp P type, B Size: 3" diameter x 0.5 mm
doped,R:<0.1 ohm.cm Orientation: <100> with secondary orientation flat <110>
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si wafer (100) 3 " dia x Con'dL!cjcivity: P type ( B doped)
Resistivity: 1710 ohm-CM
0.5 mm, 1sp P type/B . oo
2. doped, resistivities: 1-10 Size: 3" diameter x 0.5 mm
! ’ Orientation: <100> with secondary orientation flat <110>
ohm-cm . . )
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Conductivity: P type ( B doped)
Si wafer (100) 3 " dia x Resistivity: 0.005-0.028 ohm-CM
3 0.5 mm, 2sp P type/B Size: 3" diameter x 0.5 mm
’ doped, resistivities: Orientation: <100> with orientation flat <110>.<110>
0.005-0.028 ohm-cm Polish: Two sides polished
Surface roughness: < 5A
Single crystal Si,
Conductivity: P type ( B doped)
Si wafer (100), 3 "dia x Resistivity: 1~10 ohm-cm
4 0.38 mm, 1sp, P type, B Size: 3" diameter
" | doped, resistivities: 1-10 | Thickness: 0.381 +/- 0.025 mm
ohm-cm Orientation: (100)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Siwafer (110)3 " diax | conductivity: P type (B doped)
0.5 mm 1sp P type, B R.e5|st|\{'|ty.: 1~10 ohm-CM
R doped, resistivity: 1-10 S|z.e: 3 .dlameter X 0..5 mm . .
! Orientation: <110> with secondary orientation flat <111>
ohm-cm . . .
Polish: One side polished
Surface roughness: < 5A
. - Single crystal Si,
g';’;ﬁ:g;gip:';x Conductivity: P type ( B doped)
6. ’ ! Resistivity: 110 ohm-CM

doped, resistivity: 1-10
ohm-cm

Size: 3" diameter x 0.5 mm
Orientation: <111> with secondary orientation flat <110>
Polish: One side polished
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Surface roughness: < 5A

[ XX ] [ 'l
iii. Si3" N-type Doped
No. Item Description
Single crystal Si,
Si wafer (100), 3 " dia x Con.du-c.tlwty: Ntype ([P doped)
Resistivity: <0.01 ohm-CM
0.35 mm, 1sp, N type, P . Wy
1. doped. resistivity: <0.01 Size: 3" diameter x 0.35 mm
ohpm-c,m ¥e <t Orientation: <100>
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Conductivity: N type ( P doped)
Si wafer (100), 3 "dia x0.5 | Resistivity: 1-10 ohm-CM
2. | mm, 1sp, N type P- Size: 3" diameter x 0.5 mm
doped, R:1-10 ohm.cm Orientation: (100)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
ivity: N R
Si wafer (100), 3 "dia x0.5 | conductivity: N type (P doped)
Resistivity: 0.1~71.0 ohm-CM
mm, 2sp, N type P- . " o1
3. A Size: 3" diameter x 0.5 mm
doped, resistivities: 0.1-1 . A
ohm-cm Orientation: (100)
Polish: Two sides polished
Surface roughness: < 5A
Single crystal Si,
Si wafer (110), 3 " dia x Con.du-c.tlwty: N type ( P doped)
Resistivity: 1-10 ohm-CM
0.5 mm, 1sp, N type, P . Wy
4. doped. resistivity: 1-10 Size: 3" diameter x 0.5 mm
ped, Y Orientation: <110> with secondary orientation flat <110>
ohm-cm . . .
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Siwafer (111),3 "diax | conductivity: N type (P doped)
Resistivity: <0.01 ohm-CM
0.35 mm, 1sp, N type, P . "o
5. doped. resistivity: <0.01 Size: 3" diameter x 0.35 mm
ohi-c,m ¥e <t Orientation: <111>
Polish: One side polished
Surface roughness: < 5A
Si wafer (111), 3 "dia x0.5
6 mm, 1sp, N type Sb- Single crystal Si,

doped, resistivities:
0.0073-0.0097 ohm-cm

Conductivity: N type ( Sb- doped)
Resistivity: 0.0078--0.0097 ohm-CM
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Size: 3" diameter x 0.5 mm
Orientation: (111)

Polish: One side polished
Surface roughness: < 5A

Single crystal Si,

Conductivity: N type ( P doped)

Si Wafer (100) 2 Deg. Off | Resistivity: various ohm-CM

7. | Toward (110), 3 " diax Size: 3" diameter x 0.5 mm

0.5 mm, 1 sp, N type Orientation: (100) 2 Deg. Off Toward (110)
Polish: One side polished

Surface roughness: < 5A

Single crystal Si,

Conductivity: N type ( P doped)

Si Wafer (100) 3 Deg. Off | Resistivity: various ohm-CM

8. | Toward (110), 3 " diax Size: 3" diameter x 0.5 mm

0.5 mm, 1 sp, N type Orientation: (100) 3 Deg. Off Toward (110)
Polish: One side polished

Surface roughness: < 5A

Single crystal Si,

Conductivity: N type ( P doped)

Resistivity: various ohm-CM

Size: 3" diameter x 0.5 mm

Orientation: (100) 4 Deg. Off Toward (110)
Polish: One side polished

Surface roughness: < 5A

Si Wafer (100) 4 Deg. Off
9. | Toward (110), 3 " diax
0.5 mm, 1 sp, N type

F. 4" Diameter Wafers

i. Si4" undoped

No. Item Description

Single crystal:Si
Conductivity: Undoped

Si Wafer (100), 4" diax | o i tivitv: 51000 ohm-CM

0.5 mm, 1SP, Undoped

L | with resistivities: >1,000 | 2128+ 4" diameter x 0.5 mm
Shm Orientation: (100)
Polish: One side polished
Surface roughness: < 5A
Single crystal:Si
Si Wafer (100), 4" dia x Conductivity: Undoped
) 0.5 mm, 1SP, Undoped Resistivity: >5000 ohm-CM

with resistivities: >5000 Size: 4" diameter x 0.5 mm
ohm-cm Orientation:(100)

Polish: One side polished
Surface roughness: < 5A
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Single crystal Si,
Si Wafer (100), 4" diax | conductivity: Undoped
Resistivity: > 1000 ohm-CM
0.5 mm, 2SP, Undoped, . "o
3. e Size: 4" diameter x 0.5 mm
resistivities: > 1000 ohm- . .
om Orientation: (100)
Polish: two sides polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (111), 4 " dia x Con.du.c.tlwty: N type ( undoped)
Resistivity: >5000 ohm-CM
0.4 mm, 1SP, N Type . "o
4. (undoped, FZ R>5000 Size: 4" diameter x 0.4 mm
ohm_c‘:n ' Orientation: (111)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Conductivity: N type ( undoped)
Si Wafer (111), 4 " dia x Resistivity: >1000 ohm-CM
5 0.5 mm, 1SP, N Type Size: 4" diameter x 0.5 mm
" | (undoped, FZ R>1000 Orientation: (111)
ohm-cm) Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (111), 4 " dia x Con'du.cjuwty: N type ( undoped)
Resistivity: >10000 ohm-CM
0.5 mm, 1SP, N Type . W
6. Size: 4" diameter x 0.5 mm
(undoped, FZ R>10000 . g
ohm-cm) Orientation: (111)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (111), 4 " dia x Con.du'cfuwty: N type ( undoped)
Resistivity: >5000 ohm-CM
0.5 mm, 1SP, N Type ; "oy
7. (undoped, FZ R>5000 Size: 4" diameter x 0.5 mm
ohm—cF:n) ! Orientation: (111)
Polish: One side polished
Surface roughness: < 5A
(X1 . ll
ii. Si4" N-type Doped
No. Item Description
Single crystal Si,
Si Wafer (100), 4 " dia x Con_du.cfuwty: N type ( P doped)
Resistivity: 0.1-1.0 ohm-CM
0.525 mm, 1SP, N Type, P . W
1. o Size: 4" diameter x 0.5 mm
doped, Resistivities: 0.1- . .
1.0 ohm-cm Orientation: (100) +/- 0.5 Deg
’ Polish: One side polished
Surface roughness: < 10A
5 Si Wafer (100), 4 " dia x
" 1 0.525 mm, 1SP, N Type, P | Single crystal Si,
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doped, Resistivities: 1-5 Conductivity: N type ( P doped)
ohm-cm Resistivity: 1-5 ohm-CM
Size: 4" diameter x 0.525 mm
Orientation: (100) +/- 0.5 Deg
Polish: One side polished
Surface roughness: < 10A
Single crystal Si, (CZ)
SiWafer (111), 4 " diax | Conductivity: N type (P doped)
Resistivity: 1-10 ohm-cm
0.5 mm, 1SP, N Type (P . .
3. doped), resistivity: 1-10 Size: 4" diameter x 0.5 mm
ohfn-cr% y: Orientation: (111)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si, (CZ)
Si Wafer (111)+/_0.5 Conductivity: N type ( P doped)
degree 4 " dia x 0.525 Resistivity: 1-5 ohm-cm
4. | mm, 1SP, N Type (P Size: 4" diameter x 0.525 mm
doped), resistivity: 1-5 Orientation: (111)+/_0.5 degree
ohm-cm Polish: One side polished
Surface roughness: < 5A
Single crystal Si, (CZ)
Si Wafer (111)with 4 deg, | conductivity: N type (P doped)
"o Resistivity: 1-10 ohm-cm
off, 4 " dia x 0.525 mm, . "o
5. Size: 4" diameter x 0.525 mm
1SP, N Type (P doped), ) £ .
resistivity: 1-10 ohm-cm Orientation: (111)with 4 deg. off,
v: Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (100), 4 " dia x C.onduftl\.nty: N type ( Sb doped)
Size: 4" diameter x 0.5 mm
6. 0.5 mm, 1SP, N Type ,Sb . .
dooed Orientation: (100)
ped, Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (111), 4 " dia x Con.du.c.tlwty: N type ( Sb doped)
Resistivity: 0.005~0.02 ohm-cm
0.5 mm, 1SP, N Type (Sb . v
7. S Size: 4" diameter x 0.5 mm
doped), resistivity: 0.005- . .
0.02 ohm-cm Orientation: (111)
' Polish: One side polished
Surface roughness: < 5A
Si Wafer (100), Prime
Grade, 4 " dia x 0.525 Single crystal Si, (CZ) (Prime Grade)
8. | mm, 1SP, N Type, As Conductivity: N type ( As doped)
doped, resistivity: <0.005 | Resistivity: <0.005 ohm-cm
ohm-cm Size: 4" in diameter x 0.525 mm

sales@materials-a2z.com
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Orientation: 4 degree off <100> +/-0.5 deg
Polish: One side polished
Surface roughness: < 5A

Si Wafer (111), Prime
Grade, 4 " dia x 0.5 mm,

Single crystal Si, (CZ) (Prime Grade)
Conductivity: N type ( As doped)
Resistivity: 0.001~0.005 ohm-cm

9. | 1SP, N Type, As doped, Size: 4" in diameter x 0.525 mm
resistivity: 0.001-0.005 Orientation: 4 degree off (111) +/-0.5deg
ohm-cm Polish: One side polished

Surface roughness: < 5A
eee . II
iii. Si4" P-type Doped
No. Item Description
Single crystal Si, Prime Grade
Si Wafer (100), 4 " dia x Con_du.cfuwty: P type ( B doped)
0.525 mm. 1SP. P Tvoe. B Resistivity: 0.1~1.0 ohm-cm

T P 7 P IYPE B 1 6. 4" diameter x 0.525 (+/- 0.025) mm

doped, Resistivities: 0.1 - . .
1.0 ohm-cm Orientation: (100) +/- 0.5 deg
’ Polish: One side polished
Surface roughness: < 5A
Single crystal Si, Prime Grade
Si Wafer (100), 4 " dia x Con_dgc_twnty: P type ( B doped)
0.525 mm. 1SP. P Tvpe B Resistivity: <0.0050hm-cm
2. d.o od res’istiviltieS'yp ! Size: 4" diameter x 0.525 (+/- 0.025) mm
<0%05' ohm-cm ’ Orientation: (100) +/- 0.5 deg
' Polish: One side polished
Surface roughness: < 5A
Single crystal Si, Prime Grade
Si Wafer (100),4 " diax | conductivity: P type (B doped)
0.525 mm. 1SP. P Tvoe. B Resistivity: 1-10 ohm-cm
3. | g res’istivi'ﬁes_y‘l’_ 7o | Size: 4" diameter x 0.525 (+/- 0.025) mm
ohfn-c,m ’ Orientation: (100) +/- 0.5 deg
Polish: One side polished
Surface roughness: < 5A
Single crystal Si, Prime Grade
Si Wafer (100), 4 " dia x Con_du.cfuwty: P type ( B doped)
0.525 mm. 1SP. P Tvoe. B Resistivity: 10-20 ohm-cm

4 | @ P 8 T VPG B o 6 4" diameter x 0.525 (+/- 0.025) mm
doped, resistivities:10-20 . .
ohm-cm Orientation: (100) +/- 0.5 deg

Polish: One side polished
Surface roughness: < 5A
5 Si Wafer (100), 4 " dia x

0.625 mm, 1SP, P Type, B

Single crystal Si, Prime Grade
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doped, Resistivities: 1-10
ohm-cm

Conductivity: P type ( B doped)
Resistivity: 1-10 ohm-cm

Size: 4" diameter x 0.625 (+/- 0.025) mm
Orientation: (100) +/- 0.5 deg

Polish: One side polished

Surface roughness: < 5A

Si Wafer (100), 4 " dia x
0.5 mm, 1SP, P Type, B

Single crystal Si,
Conductivity: P type ( B doped)
Resistivity: 0.3-0.6 ohm-cm

6. L Size: 4" diameter x 0.5 mm
doped, resistivities:0.3- . .
0.6 ohm-cm Orientation: (100)
Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (100), 4" diax | Conductivity: P type ( B doped)
Resistivity: 0.2~0.3 ohm-cm
7. 0.5 mm, ZS,P’ ,P .T'ype B Size: 4" diameter x 0.5 mm
doped, Resistivities: 0.2- . .
0.3 ohme-cm Orientation: (100)
Polish: two sides polished
Surface roughness: < 5A
Single crystal Si, (CZ)
Si Wafer (111) 4 +/- 0.5 Conductivity: P type ( B - doped)
degree off , 4 " diax 0.5 Resistivity: 0004-0.006 ohm-cm
8. | mm, 1SP, P Type, B Size: 4" in diameter x 0.5mm
doped, resistivity: 0.004- | Orientation: (111) 4 +/- 0.5 degree off
0.006 ohm-cm Polish: One side polished
Surface roughness: < 5A
Single crystal Si, (CZ)
Si Wafer (111) with 4 Conductivity: P type ( B - doped)
degree off , 4 " dia x 0.5 Resistivity: <0.01 ohm-cm
9. mm, 1SP, P Type, B Size: 4" in diameter x 0.5mm
doped, resistivity: <0.01 Orientation: (111) 4 +/- 0.5 degree off
ohm-cm Polish: One side polished
Surface roughness: < 5A
Single crystal Si, (CZ) (Prime Grade)
Si Wafer (111)4 +/- 0.5 Conductivity: P type ( B - doped)
degree off , 4 " dia x Resistivity: <= 0.005 ohm-cm
10. | 0.525 mm, 1SP, P Type, B | Size: 4" in diameter x 0.525 mm
doped, resistivity: <= Orientation: (111) 4 +/- 0.5 degree off
0.005 ohm-cm- Polish: One side polished
Surface roughness: < 5A
Si Wafer (111)4 +/- 0.5
11 degree off , 4 " dia x Single crystal Si, (CZ) (Prime Grade)

0.525 mm, 1SP, P Type, B
doped, resistivity: 0.001 -

Conductivity: P type ( B - doped)
Resistivity: 0.001- 0.005 ohm-cm
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0.005 ohm-cm

Size: 4" in diameter x 0.525 mm
Orientation: (111) 4 +/- 0.5 degree off
Polish: One side polished

Surface roughness: < 5A

Si Wafer (111) 4 +/- 0.5
degree off Prime Grade,
4" diax 0.5 mm, 1SP, P

Single crystal Si, (CZ) (Prime Grade)
Conductivity: P type ( B doped)
Resistivity: 2.3~3.3 ohm-cm

12. Type, B doped Size: 4" in diameter x 0.5 mm
L ’ Orientation: 4 degree off (111) +/- 0.5 deg
resistivity: 2.3-3.3 ohm- . . .
om Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (111) 4 +/- 0.5 Conductivity: P type ( B doped)
degree off , 4 " dia x Resistivity: 1-10 ohm-cm
13. | 0.525 mm, 1SP, P Type, B | Size: 4" diameter x 0.525 mm
doped, resistivities:1-10 Orientation: (111) 4 +/- 0.5 degree off
ohm-cm Polish: One side polished
Surface roughness: < 5A
Si Wafer (111) miscut Single cr.ys.tal S
"o Conductivity: P type ( B doped)
0+/-0.5 degree, 4 " dia x .
0.525 mm, 15P., P Type, B R'ESIStII\'/ItY2 0.001-0.0050hm-cm
14. doped, Slz'e: 4 ('ilameter X 0:525 mm
Resistivities:0.001- Orlfentatlon: (111) miscut 0+/-0.5 degree,
0.0050hm-cm Polish: One side polished
Surface roughness: < 5A
Single crystal Si,
Si Wafer (111) miscut Conductivity: P type ( B doped)
0+/-0.5 degree, 4 " dia x Resistivity: 1-10 ohm-cm
15. | 0.525 mm, 1SP, P Type, B | Size: 4" diameter x 0.525 mm
doped, Resistivities:1-10 | Orientation: (111) miscut 0+/-0.5 degree,
ohm-cm Polish: One side polished
Surface roughness: < 5A
Single crystal Si
Si Wafer (100), 4 " dia x Con.du.c.tivity: P type (B doped)
0.525 mm, 15P, P Type, B Rgsnshwty: 230-1100 ohm-cm
16. Size: 4" diameter x 0.525 (+/- 0.025) mm

doped, Resistivities: 230-
1100 ohm-cm

Orientation: (100) +/- 1.0 deg
Polish: One side polished
Surface roughness: < 5A
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G.5" Diameter Wafers

No. Item Description
Si Wafer (100), 5 " dia | Single crystal Si,
x 0.625mm, 1SP N- Conductivity: N- type ( P- doped)
type ,P- doped Size: 5" diameter x 0.625 mm
1. Orientation: (100)
Resistivity: 1-10 ohm-cm
Polish: One side polished
Surface roughness:  <5A
Si Wafer (111), 5" dia | Single crystal Si
x 0.625mm, 1SP P-type | Conductivity: P- type ( B- doped)
( B- doped) Size: 5" diameter x 0.625 mm
2. Orientation: (111)
Resistivity: 3-5 ohm-cm
Polish: One side polished
Surface roughness:  <5A

H.6" Diameter Wafers

No. Item

Description

Si wafer (100), 6 " dia x
1. 0.65-0.7 mm, 1SP N-
type ( P- doped)

Silicon Single crystal wafer
(100) orientation

6" Diameter x 0.65 -0.7 mm
N type, P- doped
Resistivity:1.1-1.25 ohm-cm
One side polished

Si wafer (100), 6 " dia x
2. 0.65-0.7 mm, 1SP P type
( B doped)

Silicon Single crystal wafer
(100) orientation

6" Diameter x 0.65 -0.7 mm
P type, boron doped
Resistivity:8-12 ohm-cm
One side polished

Si wafer (111), 6 " dia x
3. 0.65-0.7 mm, 1SP P type
( B doped)

Silicon Single crystal wafer
(111) orientation

6" Diameter x 0.65 -0.7 mm
P type, boron doped
Resistivity:5-10 ohm-cm
One side polished
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I. Thermal Oxide Wafers, 2 - 4" Research Grade

i. Thermal Oxide Wafer 2" Dia.

No.

Item

Description

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si
(100), 2" diax 0.50 mm t,
P type, 1 side
polished,R:<0.005
ohm.cm

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 2" Silicon wafer

Oxide layer thickness: 300 nm ( 2000A) +/-10%

Growth method - Dry oxidizing at 10000C

Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: P type/ Boron doped

Resistivity: <0.005 ohm-cm

Size: 50.8 diameter +/- 0.5 mm x 0.50 +/- 0.025 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
100 nm SiO2 Layer on Si
(100), 2" diax 0.50 mm t,
N- type, 1 side polished

Thermal oxide waferThermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 2" Silicon wafer

Oxide layer thickness: 100 nm ( 1000A) +/-10%

Growth method - Dry oxidizing at 1000°C

Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: N- type/ P- doped

Resistivity: <0.01 ohm-cm

Size: 50.8 +/- 0.5 mm in diameter x 0.5 +/- 0.05 mm th
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer: 50
nm SiO2 Layer on Si
(100), 2" diax0.30 mm t,
N type , undoped

Thermal oxide Layer

Research Grade, about 80 % useful area
SiO2 layer on 2" Silicon wafer

Oxide layer thickness: 50 nm ( 500A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:
Conductive type: N- type/ Un- doped
Resistivity: >1000 ohm-cm
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Size: 50.8 diameter +/- 0.5 mm x 0.3 +/- 0.025 mm
Orientation: (100) +/- 1°
Polish: one side polished
Surface roughness: < 5A

Thermal Oxide Wafer: 50
nm SiO2 Layer on Si
(100), 2" diax0.40 mm t,
N- type, 1 side polished

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 2" Silicon wafer

Oxide layer thickness: 50 nm ( 2000A) +/-10%

Growth method - Dry oxidizing at 10000C

Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: N- type/ P- doped

Resistivity: 1 - 10 ohm-cm

Size: 50.8 diameter +/- 0.5 mm x 0.4 +/- 0.025 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer: 50
nm SiO2 Layer on Si
(100), 2" diax0.40 mm t,
P type, 1 side polished

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 2" Silicon wafer

Oxide layer thickness: 50 nm ( 500A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: P type/ Boron doped

Resistivity: 1 - 10 ohm-cm

Size: 50.8 diameter +/- 0.5 mm x 0.4 +/- 0.025 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

. Thermal Oxide Wafer 3" Dia.

No.

Item

Description

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si
(100), 3"dia x 0.50 mm
t,undoped N type, 1SP
R:>1000 ohm.cm

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 3" Silicon wafer

Oxide layer thickness: 300 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm
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Conductive type: N-ype/ un-dped
Resistivity: >1000 ohm.cm

Size: 3"diameter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
100 nm SiO2 Layer on
the FRONT SIDE (only) of
Si(111), 3"dia x 0.50 mm
t, P-type, 1SP

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on the FRONT SIDE (only) of 3" Silicon wafer
Oxide layer thickness: 100 nm ( 1000A) +/-10%
Growth method - Dry oxidizing at 10000C

Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000

nm

Specifications:

Conductive type: P-ype/ B-dped

Resistivity: 0.1-1.0 ohm.cm

Size: 3" +/- 0.5 mm in diameter x 0.5 mm +/- 0.05 mm th
Orientation: (111) +/-1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si
(100), 3"dia x 0.50 mm t,
N-type ,P-doped 1SP R:1-
10 ohm.cm

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 3" Silicon wafer

Oxide layer thickness: 300 nm ( 1000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000

nm

Specifications:

Conductive type: N-ype/ P-dped

Resistivity: 1-10 ohm.cm

Size: 3" +/- 0.5 mm in diameter x 0.5 mm +/- 0.05 mm th
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si
(100), 3"dia x 0.50 mm t,
P-type ,B-doped 1SP R:1-
10 ohm.cm

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 3" Silicon wafer

Oxide layer thickness: 300 nm ( 1000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000

nm
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Conductive type: P-type/ B-dped

Resistivity: 1-10 ohm.cm

Size: 3" +/- 0.5 mm in diameter x 0.5 mm +/- 0.05 mm th
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 3" Silicon wafer

Oxide layer thickness: 300 nm ( 1000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

5. | (111), 3"diax 0.50 mm t,
N-t ,P-d d 1SP R:5- .
15 zf\?n cmOPe Specifications:
' Conductive type: N-ype/ P-dped
Resistivity: 5-15 ohm.cm
Size: 3" +/- 0.5 mm in diameter x 0.5 mm +/- 0.05 mm th
Orientation: (111) +/- 1°
Polish: one side polished
Surface roughness: < 5A
L LX) . II .
iii. Thermal Oxide Wafer 4" Dia.
. l. o
a. Thermal Oxide Wafer 4" Dia.--Undoped N-
type
No. Item Description
Thermal oxide Layer
Research Grade, about 80 % useful area
SiO2 layer on 2" Silicon wafer
Oxide layer thickness: 50 nm ( 500A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455
Thermal Oxide Wafer: 50
1 nm SiO2 Layer on Si (100), Note: customized oxide layer available upon request from 50 nm - 1000

4" diax 0.5 mm t, N type,
undoped,R:>10000hm.cm

nm

Specifications:

Conductive type: N- type/ Un- doped

Resistivity: >1000 ohm-cm

Size: 101mm diameter +/- 0.5 mm x 0.5 +/- 0.025 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A




www.materials-a2z.com

sales@materials-a2z.com

Thermal Oxide Wafer: 300
nm SiO2 Layer on Si (100),
4"dia x 0.50 mm t,undoped
N type, 1SP R:>5000
ohm.cm

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 300 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: N-ype/ un-dped
Resistivity: >5000 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

b. Thermal Oxide Wafer 4" Dia.-Doped N-type

No.

Item

Description

Thermal Oxide Wafer:
100 nm SiO2 Layer on Si
(100), 4"dia x 0.50 mm t,
Ntype , 1SP R: < 0.01
ohm.cm

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 100 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: N-ype/ P-dped
Resistivity: < 0.01 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
100 nm SiO2 Layer on Si
(100), 4"dia x 0.50 mm t,
Ntype , 1SP R: 0.3-0.6
ohm.cm

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 100 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Conductive type: N-ype/ P-dped
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Resistivity: 0.3-0.6 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 100 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Thermal Oxide Wafer:
100 nm SiO2 Layer on Si Note: customized oxide layer available upon request from 50 nm - 1000
3. | (100), 4"diax 0.50 mmt, | nm

Ntype , 1SP R: 1-10
ohm.cm Specifications:

Conductive type: N-ype/ P-dped
Resistivity: 1-10 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 100 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Iggrr:nrsls?glzdfa\;ﬁfzg i Note: customized oxide layer available upon request from 50 nm - 1000

4,
(100), 4"dia x 0.50 mmt, | "

Ntype ,As-doped 1SP Specifications:

Conductive type: N-ype/ As-dped
Resistivity: < 0.005 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 1000 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Thermal Oxide Wafer:
1000 nm SiO2 Layer on Si
5. | (100), 4"dia x 0.50 mm t,
Ptype, 1SP,R:1-10

hm. . . .
ohm.cm Note: customized oxide layer available upon request from 50 nm - 1000

nm
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Conductive type: P-ype/ B-dped
Resistivity: 1-10 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 500 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

;ggrr:nnils?glzdfa\:/\:earfce);gi Note: customized oxide layer available upon request from 50 nm - 1000

® | (100), 4"diax 050 mmt, | ™™

N-type , 1sp Specifications:

Conductive type: N-ype/ P-dped
Resistivity: 0.01-0.1 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 300 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si Note: customized oxide layer available upon request from 50 nm - 1000
7. | (100), 4"diax 0.50 mmt, | nm

N type, 1SP R:1-10
ohm.cm Specifications:

Conductive type: N-ype/ P-dped
Resistivity: 1-10 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer
Research Grade , about 80 % useful area

Thermal Oxide Wafer:
1000 nm SiO2 Layer on Si
(100), 4"dia x 0.50 mm t,
N-type, 1sp

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 1000 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000

nm
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Conductive type: N-ype/ P-dped
Resistivity: 0.01-0.0.05-ohm.cm
Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

c. Thermal Oxide Wafer 4" Dia.--Doped-P-type

No.

Item

Description

Thermal Oxide Wafer:
100 nm SiO2 Layer on Si
(100), 4"dia x 0.50 mm t,
P-type ,B-doped 1SP R:<
0.005 ohm.cm

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 100 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000

nm

Specifications:

Conductive type: P-ype/ B-dped
Resistivity: < 0.005 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
100 nm SiO2 Layer on Si
(100), 4"dia x 0.50 mm t,
P-type ,B-doped 1SP R:1-
10 ohm.cm

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 100 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000

nm

Specifications:

Conductive type: P-ype/ B-dped
Resistivity: 1-10 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si
(100), 4"dia x 0.50 mm t,
P type, 1SP R:0.001-
0.005 ohm.cm

Thermal oxide Layer

Research Grade, about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 300 nm ( 2000A) +/-10%
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Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: P-ype/ B-dped
Resistivity: R:0.001-0.005 ohm.cm
Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer

Research Grade , about 80 % useful area

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 300 nm ( 3000A) +/-10%
Growth method - Dry oxidizing at 1000°C

Thermal Oxide Wafer: Refractive index - 1.455

300 nm SiO2 Layer on Si
4. | (100), 4"dia x 0.50 mm t,
P type, 1SP R:0.01-0.05
ohm.cm

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: P-ype/ B-dped
Resistivity: R:0.01-0.050hm.cm
Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

Thermal oxide Layer

SiO2 layer on 4 Silicon wafer

Oxide layer thickness: 300 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Thermal Oxide Wafer:
300 nm SiO2 Layer on Si Note: customized oxide layer available upon request from 50 nm - 1000
5. | (100), 4"dia x 0.525 mm nm

t, N type, 2SP R:1-20
ohm.cm Specifications:

Conductive type: N-ype/ P-dped
Resistivity: 1-20 ohm.cm

Size: 4"meter +/- 0.5 mm x 0.525 mm
Orientation: (100) +/- 1°

Polish: Two sides polished

Surface roughness: < 5A

Thermal oxide Layer

Research Grade, about 80 % useful area
90nm SiO2 layer on 4 " Silicon wafer

Oxide layer thickness: 90 nm ( 2000A) +/-10%
Growth method - Dry oxidizing at 10000C
Refractive index - 1.455

Thermal Oxide Wafer: 90
nm SiO2 Layer on Si
(100), 4"dia x 0.50 mm t,
P type, 1SP
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Note: customized oxide layer available upon request from 50 nm - 1000
nm

Specifications:

Conductive type: P-ype/ B-dped
Resistivity: 0.1-1.00hm.cm

Size: 4"meter +/- 0.5 mm x 0.5 mm
Orientation: (100) +/- 1°

Polish: one side polished

Surface roughness: < 5A

J. Si+Si02+Pt Thin Film

No. Item Description
Specifications:
Si02+Pt thin film on Si Conductive type: S|Q2+T|+Pt thin film on Si(B-doped) substrate,
10x10x0.5mm,1sp( Si02=500nm,Pt=60nm)
(B-doped)substrate, o
1. Resistivity: <0.005 ohm.cm
10x10x0.5mm, 1sp .
($i02=500nm, Pt=60nm) Size: 10x10 x 0.5 mm
N e Polish: one side polished
Surface roughness: < 5A
Film: SiO2+Pt thin film on Si (P-type) substrate, 4"x0.5mm, 1sp
SiO2+Pt thin film on Si Si02=500nm
) substrate ,4"x0.5mm,1sp | Pt=60nm
" | P-type B-doped, Resistivity: <0.005 ohm.cm
(Si02=500nm, Pt=60nm) | Substrate Size: 4" diameter +/- 0.5 mm x 0.5 mm thickness
Polish: one side polished
Surface roughness: < 5A
K. Si+Si02 +Ti( or TiO2)+Pt Thin film
i. Si+SiO02 +Ti( or TiO2)+Pt (111) Highly Oriented
Polycrystal
No. Item Description
Specifications:
Film: SiO2+Ti+Pt(111) thin film on Si (P-type) substrate, 4"x0.525mm, 1sp
SiO2+Ti+Pt(111) thin film on | Si02=300nm
Si substrate, Ti=10nm
1. | 4"x0.525mm,1sp P-type B- Pt(111)=150nm
doped, (Si02=300nm, Resistivity: N/A
Ti=10nm ,Pt(111)=150nm) Substrate Size: 4" diameter +/- 0.5 mm x 0.5 mm
Polish: one side polished
Surface roughness: < 5A
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Si02+TiO2+Pt(111) thin film

Film: Si02+TiO2+Pt(111) thin film on Si (P-type) substrate,
4"x0.525mm,1sp

on Si substrate, Si02=300nm
) 4"x0.525mm, 1sp P-type B- Ti02=20nm
" | doped, (Si02=300nm, Pt(111)=150nm
Ti02=20nm, Resistivity: N/A
Pt(111)=150nm) Substrate Size: 4" diameter +/- 0.5 mm x 0.525 mm
Polish: one side polished
Surface roughness: < 5A
ii. Si+SiO2 +Ti+Pt Polycrystalline
No. Item Description
Specifications:
Conductive type: SiO2+Ti+Pt thin film on Si(B-doped) substrate,
Si02+Ti+Pt thin film on Si | 10x10x0.5mm, 1sp( Si02=500nm, Ti=50nm, Pt=200nm)
1. | (B-doped)substrate Resistivity: <0.005 ohm.cm
,10x10x0.5mm, 1sp Size: 10x10 x 0.5 mm
Polish: one side polished
Surface roughness: < 5A
. . . . | Conductive type: SiO2+Ti+Pt thin film on Si(B-doped) substrate,
SI02+Ti#Ptthin filmon S| )5 e cm. 1sp( SI02=500nm, Ti=50nm, Pt=200nm)
2. substrate Resistivity: <0.005 ohm.cm
,10x5x0.5mm, 1sp,B- .
doped Slzg: 10x5 x 9.5 mm
Polish: one side polished
Surface roughness: < 5A
Specifications:
Film: SiO2+Ti+Pt thin film on Si (P-type) substrate, 4"x0.5mm, 1sp
SiO2+Ti+Pt thin film on Si | Si02=500nm
substrate ,4"x0.5mm,1sp | Ti=50nm
3. | P-type B-doped,( Pt=200nm

Si02=500nm,Ti=50nm
,Pt=200nm)

Resistivity: <0.005 ohm.cm

Substrate Size: 4" diameter +/- 0.5 mm x 0.5 mm
Polish: one side polished

Surface roughness: < 5A

L. SiO2+Si3N4 on Si wafer

No. Item Description
300 nm SiO2 Layer+
50nm Si3N4( both sides) | Thermal oxide Layer

1. | onSi(100), 2" dia x 0.250 | Research Grade, about 80 % useful area

mm t, P type , B-doped
R:<0.01-0.1ohm.cm

Si02(300nm)+50nm Si3N4 layer on 2" Silicon wafer( Both sides)
Oxide layer thickness: 300 nm ( 2000A) +/-10%

sales@materials-a2z.com
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Si3N4 thickness:50nm( Both sides)
Growth method - Dry oxidizing at 1000°C
Refractive index - 1.455

Note: customized oxide layer available upon request from 50 nm - 1000
nm

Conductive type: Si P type/ Boron doped

Resistivity: 0.01-0.1 ohm-cm

Size: 50.8 diameter +/- 0.5 mm x 0.250 +/- 0.025 mm
Orientation: (100) +/- 0.5°

Polish: Both sides polished

Surface roughness: < 5A

M. Silicon Wafer for Solar Cell

No.

Item

Description

Salor Grade Si Wafer 156
x156 x 0.2 mm , <100> (
as lapped ) 10pcs/Pack

Solar Grade Mono-Crystalline Silicon Wafer Specification

Wafer Area: 156mm x 156mm

Thickness (T): 200 £20um

Crystalline: Mono-crystalline

Donor type/ Dopant: P/Boron

Dislocation density (Etching Pit): <5000 pcs/cm2

Orientation: <100>+12

Oxygen concentration: £1.0x1018 atoms/cm3

Carbon concentration: <5x1016 atoms/cm3

Resistivity: 0.5-6.0 ohm.cm or 0.5~3.0 ohm.cm & 3.0~6.0ohm.cm
TTV: <30um

Saw marks: <15um

Surface quality: As cut, cleaned

Edge chips: <2 per wafer, Depth<1.0mm, Length<1.0mm;No edge cracks

Salor Grade Si Wafer 125
x125x 0.2 mm, <100> (
as lapped ) 10pcs/Pack

Solar Grade Mono-Crystalline Silicon Wafer Specification

Wafer Area: 125mm x 125mm

Thickness (T): 200 £20um

Crystalline: Mono-crystalline

Donor type/ Dopant: P/Boron

Dislocation density (Etching Pit): <5000 pcs/cm2

Orientation: <100>+1¢

Oxygen concentration: <1.0x1018 atoms/cm3

Carbon concentration: <5x1016 atoms/cm3

Resistivity: 0.5-6.0 ohm.cm or 0.5~3.0 ohm.cm&3.0~6.00hm.cm
TTV: <30um

Saw marks: €15um

Surface quality: As cut, cleaned

Edge chips: <2 per wafer, Depth<1.0mm, Length<1.0mm;No edge cracks
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58. SiC Wafer (4H & 6H) & SiC Film(3C)
A.SiC (4H)

No. Item Description

Specifications:
Orientation: <0001> +/-0.5 degree

Dimension: 3"( +/-0.015")Dx0.35mm( +/-25um)
Polished: two sides epi polished
Surface Roghness: < 10 A by AFM

Typical Properties of Single Crystal SiC:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.07 A, c=10.53 A
Stacking sequence: ABCA (4H)

Growth Technique: MOCVD

Orientation: (0001)

Polishing: Silicon face polished

Band Gap: 3.26eV ( Indirect)

Conductivity type: N

Resistivity: 0.01~0.1 ohm-cm

Micropipe Density: <=30 cm”-2

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300K: 4W / cm. K
Hardness: 9 Mohs

Ra: <=1nm

SiC - 4H (0001), 3" dia.
1. | x0.35 mm th., two sides
polished (EPI- polished)

Specifications:
Orientation: <0001> +/-0.5

Dimension: 10 x 10 x 0.33 +/-0.03 mm
Polished: One sides epi polished on Si face
Surface Roghness: < 10 A by AFM

Typical Properties of Single Crystal SiC:
Formula weight: 40.10
Unit Cell: Hexagonal

SiC - 4H (0001), Lattice constant: a =3.07 A c=10.05A
2. | 10x10x0.33 mm, one 4Stacking sequence: ABCA (6H)
side polished Growth Technique: MOCVD

Orientation: on axis or 3.5° off (0001)

Polishing : Silicon face polished

Band Gap: 3.26 eV ( Indirect)

Conductivity type: N

Resistivity: 0.01~0.5 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300 K:5W / cm. K

Hardness: 9 Mohs

Specifications:
Orientation: <0001> +/-0.5

Dimension: 5x5x 0.33 +/-0.03 mm
Polished: One sides epi polished on Si face

SiC - 4H (0001), 5x5x0.33
mm , one side polished
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Surface Roghness: <10 A by AFM

Typical Properties of Single Crystal SiC:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.07 A ¢=10.05A
4Stacking sequence: ABCA (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5° off (0001)
Polishing: Silicon face polished

Band Gap: 3.26 eV ( Indirect)
Conductivity type: N

Resistivity: 0.01~0.5 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 4 W / cm. K
Hardness: 9 Mohs

Specifications:
Orientation: <0001> +/-0.5

Dimension: 1"x0.26 +/-0.03 mm
Polished: One side epi polished
Surface Roghness: <5 A by AFM

Typical Properties of Single Crystal SiC:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a=3.07 Ac=10.53 A
Stacking sequence: ABCA (4H)

Growth Technique: MOCVD

Orientation: on axis or 3.5°off (0001)
Polishing: Silicon face polished

Band Gap: 3.26eV ( Indirect)

Conductivity type: N

Resistivity: 0.015~0.5 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 4W / cm. K
Hardness: 9 Mohs

SiC - 4H (0001), 1" dia.
4. x0.26 mm th., one side
polished

Specifications:

Orientation: <0001> +30’

Edge Orientation : <11-20>+1°<10-10>£1°
Dimension: 2"+/-0.15mm x 0.33 +/-0.05mm
Polished: One side polished

Surface Roghness: <5 A by AFM

SiC - 4H (0001), 2" dia.
5. | x0.33 mm th., one side Typical Properties of Single Crystal SiC:
polished Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.07 A, c=10.53 A
Stacking sequence: ABCA (4H)

Growth Technique: MOCVD
Orientation: on axis or 3.5°off (0001)
Polishing: Silicon face polished

Band Gap: 3.26eV ( Indirect)
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Conductivity type: N

Resistivity: 0.015~0.5 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 4W / cm. K

Hardness: 9 Mohs

SiC - 4H, N-doped

SiC - 4H (0001), 2" dia. Orientation: <0001> +30'
6. | x0.43 mm th.,N-doped Edge Orientation : <11-20>+1°<10-10>+1°
Two sides polished Dimension: 2"+/-0.15mm x 0.43 +/-0.05mm

Polished: Two sides polished
Micropipe defects:<=30 cm-2

Specifications of Substrate

Orientation: <0001> +/-0.5
Dimension: 3" x 0.4 +/-0.03 mm
Polished: two sides epi polished
Surface Roghness: <5 A by AFM

Typical Properties of Single Crystal SiC:
Formula weight: 40.10

SiC - 4H (0001), 3" dia. Unit Cell: Hexagonal

x0.40 mm th., two sides Lattice constant: a =3.07 Ac=10.53 A
polished,"Si" face EPI Stacking sequence: ABCA (4H)

ready Growth Technique: MOCVD

Orientation: on axis or 3.5°off (0001)
Polishing: Silicon face polished

Band Gap: 3.26eV ( Indirect)
Conductivity type: N

Resistivity: 0.015~0.5 ohm-cm

Dielectric Constant: e (11) =e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300K: 4W / cm. K
Hardness: 9 Mohs

B. SiC (6H)

No. Item Description

Specifications:
Orientation: <0001> +/-0.5

Dimension: 1"Dx0.25-0.26mm6 +/-0.03 mm
Polished: One side epi polished

face Roghness: < 10 A by AFM
SiC- 6H (0001), 1" dia. | Surface Roghness: <10 A by

1. | x0.26 mm th., one side

polished Typical Properties:

Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.08 Ac=15.117 A
Stacking sequence: ABCACB (6H)
Growth Technique: MOCVD
Orientation: on axis or 3.5° off (0001)




www.materials-a2z.com sales@materials-a2z.com

Polishing: Silicon face polished

Band Gap: 3.03eV ( Indirect)

Conductivity type: N

Resistivity: 0.020~0.200 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300K: 5W / cm. K

Hardness: 9 Mohs

Specifications:
Orientation: <0001> +/-0.5

Dimension: 2"Dx0.33mm +/-0.03 mm
Polished: One side epi polished
Surface Roghness: < 10 A by AFM

Typical Properties:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.08 Ac=15.117 A
Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5°off (0001)
Polishing: Silicon face polished

Band Gap: 3.03eV ( Indirect)

Conductivity type: N

Resistivity: 0.020~0.200 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 5W / cm. K
Hardness: 9 Mohs

SiC - 6H (0001), 2" dia. x
2. 0.33 mm thick,one side
polished

Specifications:
Orientation: <0001> +/-0.5

Dimension: 2"Dx0.25-0.26mmé6 +/-0.03 mm
Polished: two sides epi polished
Surface Roghness: < 10 A by AFM

Typical Properties:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.08 Ac=15.117 A

Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5°off (0001)

Polishing: Two sides polished, Silicon face epi-ready polished and carbon
face optically polished

Band Gap: 3.03eV ( Indirect)

Conductivity type: N

Resistivity: 0.020~0.200 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 5W / cm. K

Hardness: 9 Mohs

SiC - 6H (0001), 2" dia.
3. x0.26 mm th., two sides
polished

SiC - 6H (0001)/<11-
20>745 degree, 2" dia. Specifications:

x0.3 mm th., one side Orientation: (0001)/<11-20>"45 degree
polished Dimension: 2"Dx0.3mm +/-0.03 mm
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Polished: One side polished
Surface Roghness: < 10 A by AFM

Typical Properties:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.08 A ¢=15.117 A
Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5° off (0001)
Polishing: Silicon face polished

Band Gap: 3.03eV ( Indirect)

Conductivity type: N

Resistivity: 0.020~0.200 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300K: 5W / cm. K
Hardness: 9 Mohs

Specifications:
Orientation: <0001> +/-0.5

Dimension: 5x5x 0.26 +/-0.03 mm
Polished: two sides polished
Surface Roghness: < 10 A by AFM

Typical Properties:
Formula weight: 40.10

Unit Cell: Hexagonal

SiC - 6H (0001), 5x5x0.26 | Lattice constant: a =3.08 Ac=15.117 A

, two sides polished Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5°off (0001)
Polishing: Silicon face polished

Band Gap: 3.03 eV ( Indirect)
Conductivity type: N

Resistivity: 0.02~0.2 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300K: 5W / cm. K
Hardness: 9 Mohs

Orientation: <0001> +/-0.5
Dimension: 5x5x 0.33 +/-0.025 mm
Polished: One side epi polished
Surface Roghness: < 10 A by AFM

SiC - 6H (0001), 5x5x0.33 | Typical Properties:

mm , one side polished Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a=3.08 A, c=15.117 A
Stacking sequence: ABCACB (6H)
Growth Technique: MOCVD
Orientation: on axis or 3.5°off (0001)
Polishing: Silicon face polished

Band Gap: 3.03eV ( Indirect)
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Conductivity type: N

Resistivity: 0.02~0.2 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 5W / cm. K

Hardness: 9 Mohs

Orientation: <0001> +/-0.5

Dimension: 1/4"x 1/4" x 0.26 +/-0.03 mm
Polished: Two sides epi polished
Surface Roghness: < 10 A by AFM

Typical Properties:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a=3.08 A, c=15.117 A
Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5° off (0001)
Polishing: Silicon face polished

Band Gap: 3.03 eV ( Indirect)
Conductivity type: N

Resistivity: 0.02~0.2 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300K: 4 W / cm. K
Hardness: 9 Mohs

SiC - 6H (0001),
7. 1/4"x1/4"x0.26 mm , two
sides polished (2sp)

Specifications:

Orientation: <0001> +/-0.5 with 3.5 degree off
Dimension: 5x5 x 0.26 +/-0.03 mm

Polished: One side epi polished and Si face terminated
Surface Roughness: < 10 A by AFM

Typical Properties:
Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.08 A c=15.117 A
Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5° off (0001)
Polishing: Silicon face polished

Band Gap: 3.03 eV ( Indirect)
Conductivity type: N

Resistivity: 0.02~0.2 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 4W / cm. K
Hardness: 9 Mohs

SiC - 6H (0001), with 3.5
8. degree off , 5x5x0.26 mm
, one side polished

Specifications:
Orientation: <0001> +/-0.5

Dimension: 10x10 x 0.26 +/-0.03 mm
Polished: two sides epi polished
Surface Roghness: < 10 A by AFM

SiC - 6H (0001),
9. 10x10x0.26 mm , two
sides polished
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Typical Properties:

Formula weight: 40.10

Unit Cell: Hexagonal

Lattice constant: a =3.08 Ac=15.117 A
Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5°0ff (0001)
Polishing: Silicon face polished

Band Gap: 3.03 eV ( Indirect)
Conductivity type: N

Resistivity: 0.02~0.2 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) =10.33
Thermal Conductivity @ 300K: 4W / cm. K
Hardness: 9 Mohs

Specifications:
Orientation: <0001> +/-0.5

Dimension: 10x10 x 0.3 +/-0.03 mm
Polished: One side epi polished and Si face terminated
Surface Roughness: < 10 A by AFM

Typical Properties:
Formula weight: 40.10

SiC - 6H (0001), Unit Cell: Hexagonal
10. | 10x10x0.3 mm , one side | Lattice constant: a =3.08 Ac=15.117 A
polished Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5° off (0001)

Polishing: Silicon face polished

Band Gap: 3.03 eV ( Indirect)

Conductivity type: N

Resistivity: 0.02~0.2 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
Thermal Conductivity @ 300K: 4W / cm. K

Hardness: 9 Mohs

Specifications:
Orientation: <0001> +/-0.5 with 3.5 degree off

Dimension: 10x10 x 0.26 +/-0.03 mm
Polished: One side epi polished and Si face terminated
Surface Roughness: < 10 A by AFM

Typical Properties:
SiC - 6H (0001), with 3.5 Formula weight: 40.10

11. | degree off , 10x10x0.26 Unit Cell: Hexagonal

mm , , one side polished | Lattice constant: a=3.08 Ac=15.117 A

Stacking sequence: ABCACB (6H)

Growth Technique: MOCVD

Orientation: on axis or 3.5° off (0001)

Polishing: Silicon face polished

Band Gap: 3.03 eV ( Indirect)

Conductivity type: N

Resistivity: 0.02~0.2 ohm-cm

Dielectric Constant: e (11) = e (22) =9.66 e (33) = 10.33
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Thermal Conductivity @ 300K: 4W / cm. K
Hardness: 9 Mohs

C. SiC Film (3C) on Si wafer

No.

Item

Description

4" SiC-3C N doped Epi
Film as CMP on both
sides of Silicon Wafer
after epitaxy growth,3.3
micron Thick,-SiC-3CP-4-
03

Specifications:

Film: SiC Epi film with 3C structure grown by PECVD

Thickness: 3300 nm +/- 10% (can be grown up to 20 micron th; the price
would be increased with the requested film thickness)

Orientation: 3C SiC (100)

Surface: CMP ( film chemical mechanical polished )

Target doping level: 1.0E17 - 1.0E18 /cc (Available Doping range: 1E16 -
1E19 /cc)

Type and dopant: N type, Nitrogen doping

Silicon substrate:

Size: 100 mm dia x 0.525 mm thickness

Orientation: (100)

Type: N type / P doped ( P type is available as well)

Resistivity: 1- 10 ohm.cm (resistivities is dependent on the doping level)
Polish: one side polished

4"SiC-3C Undoped Epi
Film as CMP on both
sides of Silicon Wafer
after epitaxy growth, 1.5
micron Thick, - SiC-3CP-
4-015-1

Film: SiC Epi film with 3C structure grown by PECVD

Thickness: 1500 nm +/- 10% (can be grown up to 20 micron th; the price
would be increased with the requested film thickness)

Orientation: 3C SiC (100)

Surface: CMP ( film chemical mechanical polished ) on both sides with Ra <
5 Angstrom

Target doping level: < 1.0E16 /cc

Type and dopant: N type, Undoped

Silicon substrate:

Size: 100 mm dia x 0.525 mm thickness
Orientation: (100)

Type: P type / B doped ( N type is available as well)
Resistivity: 1- 10 ohm.cm

Polish: one side polished

SiC-3C Undoped Epi Film
as CMP on both sides of
Silicon Wafer after
epitaxy growth, 1.5
micron Thick,
10x10x0.525mm

Specifications:

Film: SiC Epi film with 3C structure grown by PECVD

Thickness: 1500 nm +/- 10% (can be grown up to 20 micron th; the price
would be increased with the requested film thickness)

Orientation: 3C SiC (100)

Surface: CMP ( film chemical mechanical polished ) on both sides with Ra <
5 Angstrom

Target doping level: < 1.0E16 /cc

Type and dopant: N type, Undoped

Silicon substrate:
Size: 10mm x 10mm x 0.525 mm thickness
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Orientation: (100)

Type: P type / B doped ( N type is available as well)
Resistivity: 1- 10 ohm.cm

Polish: one side polished

59. Si-Ge alloy crystal
No. Item Description
Si-Ge (2%) Wafer
(100), 4 " dia x 0.5 mm, Single crystal Si-Ge ( wt 2%)
1SP, P Type, Conductivity: P type
resistivities:7-8ohm.cm Resistivity: 7-8 ohm-cm
1. Size: 4" diameter x 0.5 mm
Orientation: (100)
Polish: One side polished
Surface roughness: < 5A
Si-Ge (2%) Wafer
(100), 4 " diax 0.5 mm, Single crystal Si-Ge ( 2wt %)
2SP, P- Type, Conductivity: P type
resistivities:7-8 ohm-cm Resistivity: 7-8 ohm-cm
2. Size: 4" diameter x 0.5 mm
Orientation: (100)
Polish: Two sides polished
Surface roughness: < 5A
60. SiO2 (Fused Silica)

A. Fused silica for Semi-conductor

No. Item Description
Fused Silica Glass U.V gradclel Fuselcli Silica
2 " Size: 0.5" x 0.5" x 0.5 mm
1. Substrate, 0.5"x0.5"x0.5 L. . .
mm. 2sides polished Polishing: Two sides polished
y P Surface Roughness: <5 A
Fused Silica Glass U.V grade Fused Silica
Size: 10 x 10 x 0.5 mm
2 Substrate, 10x10x0.5 L. . .
mm. 1 side polished Polishing: One side polished
! P Surface Roughness: <5 A
Fused Silica Glass U.V grade Fused Silica
Size: 10x10x 0.5 mm
3. | Substrate, 10x10x0.5 L . .
mm. 2 side polished Polishing: Two sides polished
! P Surface Roughness: <5 A
4 Fused Silica Glass

Substrate, 10x10x1.0mm,

UV grade Fused Silica
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1 side polished

Size: 10 x 10 x 1.0mm
Polishing: One side polished
Surface Roughness: <5 A

Fused Silica Glass

UV grade Fused Silica
Size: 10 x 10 x 1.0mm

> f:lzs;r;:' t?iziz);l.omm' Polishing: Two sides polished
P Surface Roughness: <5 A
Fused Silica Glass U.V gralf:le Fused Silica
" Size: 2"x0.5mm
6. | Substrate, 2"x0.5 mm, 2 . . .
sides polished Polishing: Two sides polished
P Surface Roughness: <5 A
Fused Silica Glass U.V gralf:le. Fused Silica
N Size: 4"diameter x 0.5 mm
7. | Substrate, 4" x 0.5 mm, 1 . . .
sides polished Polishing: one side polished
P Surface Roughness: <5 A
Fused Silica Glass U.V gralf:le. Fused Silica
" Size: 4"diameter x 0.5 mm
8. | Substrate, 4" x 0.5 mm, 2 . . .
sides polished Polishing: Two sides polished
P Surface Roughness: < 5
UV grade Fused Silica
9 Fused Silica Glass , 2" x Size: 2" diameter x 0.5 mm
" | 0.5mm, 1sp Polishing:One side polished
For DIY glass window and substrate
Fused Silica Glass U_V g.rade Fused Silica
10. | Substrate, 100 x 100 x ilZﬁ.ﬁOO.n;m X ;go mml,xhl'g mm
1.0 mm, 2 sides polished OlIshing: TWO sides polishe
Surface Roughness: <5 A
B. Fused Silica for Solar Cell Application
No. Item Description
Fused Silica Glass Optical grade Fused Silica
1. Substrate, 1"x1"x1.4 mm, | Size: 1"x1"x1.4 mm,
2 sides optical polished Polishing: Two sides optical polished(S/D 60/40)
Fused Silica Glass
Substrate, 25mm x Optical grade Fused Silica
2. | 1.0mm(+/-0.1) 2 sides Size: 25mm dia. x 1.0mm(+/-0.1) thick

optical polishedwith S/D:
60/40

Polishing: Two sides optical polished with S/D: 60/40
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61. SiO2 (single crystal quartz)

A. AT-cut single crystal quartz

No. Item Description
Single crystal SiO2 (quartz)
Quartz single crystal, AT- Slz.e: 10”.““ x 10mm x 0.5mm
1. Orientation: AT-cut
cut, 10x10x0.5mm, 2SP . . .
Polish: two sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Size: 4" diameter x 0.5mm thickness
) Quartz single crystal, AT- | Orientation: AT-cut +/- 0.5°
" | cut, 4" dia x0.5mm, 2 sp Polishing: two sides epi polished by CMP
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
B. <101> single crystal quartz
No. Item Description

Single crystal SiO2 (quartz) ,saw grade
Size: 10mm x 10mm x 1.0mm
Orientation: (101)

Polish: two sides polished.

Quartz single crystal, saw
1. | grade (101),
10x10x1.0mm, 2 sp

C. X Cut single crystal quartz

No. Item Description
Single crystal SiO2 (quartz)
Size: 10mm x 10mm x 0.5mm
1 Quartz single crystal, X- Orientation: X-cut
’ cut, 10x10x0.5mm, 1 SP Polish: one sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Size: 10mm x 10mm x 0.1mm
) Quartz single crystal, X- Orientation: X-cut
" | cut, 10x10x0.1mm, 2 sp Polish: two sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
3 Quartz single crystal, X-
" | cut, 10x10x0.5mm, 2SP Single crystal SiO2 (quartz)
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Size: 10mm x 10mm x 0.5mm

Orientation: X-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, X-
cut, 1x1x0.1mm, 2sp

Single crystal SiO2 (quartz)

Size: 1x1x0.1mm

Orientation: X-cut

Polish: Two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, X-
cut, 1x1x0.5mm, 2sp

Single crystal SiO2 (quartz)

Size: 1x1x0.5mm

Orientation: X-cut

Polish: Two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, X-
cut, 1"x1"x0.5mm, 2SP

Single crystal SiO2 (quartz)

Size: 1"x1" x 0.5mm

Orientation: X-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, X-
cut, 20x20x0.5mm, 2SP

Single crystal SiO2 (quartz)

Size: 20mm x 20mm x 0.5mm

Orientation: X-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, X-
cut, 10x10x1mm, 1SP

Single crystal SiO2 (quartz)

Size: 10mm x 10mm x 1mm

Orientation: X-cut

Polish: One side polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, X-
cut, 10x10x1mm, 2SP

Single crystal SiO2 (quartz)

Size: 10mm x 10mm x 1mm

Orientation: X-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

10.

Quartz X-cut, 2" dia x
0.3mm, 2 sp

Single crystal SiO2 (quartz)
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Size: 2" diameter x 0.3mm

Orientation: X-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Single crystal SiO2 (quartz)

Size: 2" diameter x 0.5mm

Quartz X-cut, 2" dia x Orientation: X-cut

0.5mm, 1sp Polish: one sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

11.

Single crystal SiO2 (quartz)

Size: 2" diameter x 0.5mm

Quartz X-cut, 2" dia x Orientation: X-cut

0.5mm, 2 sp Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

12.

Single crystal SiO2 (quartz)

Size: 2" diameter x 1.0 mm

Quartz X-cut, 2" diax 1.0 | Orientation: X-cut

mm, 2 sp Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

13.

Single crystal SiO2 (quartz)

Size: 3" diameter x 0.5mm

Quartz X-cut, 3" dia x Orientation: X-cut

0.5mm, 2sp Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

14.

Single crystal SiO2 (quartz)

Size: 3" diameter x 1.0mm

Quartz X-cut, 3" dia x Orientation: X-cut

1.0mm, 2sp Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

15.

Single crystal SiO2 (quartz)

Size: 4" diameter x 0.5mm thickness

Orientation: X-cut +/- 0.5°

Polishing: two sides epi polished by CMP

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz Single crystal
16. | wafer: X-cut, 4" dia x
0.5mm, 2 sp
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D.Y Cut single crystal quartz

No.

Item

Description

Quartz , Saw Grade, Y-
cut, 5x5x1.0 mm, 1 sp

SiO2 (quartz), Saw Grade

Size: 5mmx5mmx1.0mm

Orientation: Y-cut

Polish: one side polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, Y-
cut, 0.5"x0.5"x0.5mm, 2

sp

Single crystal SiO2 (quartz)

Size: 0.5" x 0.5" x 0.5mm

Orientation: Y-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, Y-
cut, 10x10x0.1mm, 2 sp

Single crystal SiO2 (quartz)

Size: 10mm x 10mm x 0.1mm

Orientation: Y-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, Y-
cut, 10x10x0.5mm, 1 sp

Single crystal SiO2 (quartz)

Size: 10mm x 10mm x 0.5mm

Orientation: Y-cut

Polish: one sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, Y-
cut, 10x10x0.5mm, 2 sp

Single crystal SiO2 (quartz)

Size: 10mm x 10mm x 0.5mm

Orientation: Y-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, Y-
cut, 10x10x1.0mm, 2 sp

Single crystal SiO2 (quartz)

Size: 10mm x 10mm x 1.0mm

Orientation: Y-cut

Polish: two sides polished.

Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

Quartz single crystal, Y-
cut, saw grade
10x10x1.0mm, 1 sp

Single crystal SiO2 (quartz) saw grade
Size: 10mm x 10mm x 1.0mm
Orientation: Y-cut
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Polish: one sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Size: 2" diameter x 0.3mm
3 Quartz Y-cut, 2" dia x Orientation: Y-cut
"1 0.3mm, 2sp Polish: two sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Size: 2" diameter x 0.5mm
9 Quartz Y-cut, 2" dia x Orientation: Y-cut
© 1 0.5mm, 1sp Polish: one sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Size: 2" diameter x 0.5mm
Quartz Y-cut, 2" dia x Orientation: Y-cut
10. . . .
0.5mm, 2 sp Polish: two sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Size: 3" diameter x 0.5mm
1 Quartz Y-cut, 3" dia x Orientation: Y-cut
"1 0.5mm, 2sp Polish: two sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Quartz Single Crystal Size: 3" diameter x 0.3-0.5mm thickness
12 wafer, Y-cut with 33.3 Orientation: Y-cut,33.3 degree off
" | degree off , 3" dia x 0.3- Polishing: one side polished
0.5mm, 1sp Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
Quartz Single Crystal Size: 3" diameter x 0.5mm thickness
13 wafer, Y-cut with 33.3 Orientation: Y-cut,33.3 degree off
" | degree off , 3" dia x Polishing: one side polished
0.5mm, 1sp Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Quartz Single C"ryétal Single crystal SiO2 (quartz)
14. | wafer, Y-cut, 4" dia x . "o .
0.5mm, 2 sp Slz_e: 4 (_1|ameter X O.SmT thickness
! Orientation: Y-cut +/- 0.5
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Polishing: two sides epi polished by CMP
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier

Single crystal SiO2 (quartz)

Quartz Single Crystal Size: 4" diameter x 0.5mm thickness
15 wafer, Y-cut with 33.3 Orientation: Y-cut,33.3 degree off
" | degree off , 4" dia x Polishing: one side polished
0.5mm, 1sp Surface roughness: <5 A ( by AFM)

Packing: in 1000 class clean room by wafer carrier

E. Z Cut single crystal quartz

No. Item Description
Si02 (quartz)
1 Quartz Z-cut, 5x5x0.5mm | Size: 5x5x0.5mm
T 2sp Orientation: Z-cut
Polish: two sides polished.
Si02 (quartz) saw grade
’ Quartz Saw grade, Z-cut, Size: 5x5x1.0mm
" | 5x5x1.0mm Orientation: Z-cut
Polish: One side polished.
Single crystal SiO2 (quartz)
Size: 10mm x 10mm x 0.1mm
3 Quartz single crystal, Z- Orientation: Z-cut
" | cut, 10x10x0.1mm, 2 sp Polish: two sides polished.
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
4 Quartz single crystal, Z- Size: 10mm x 10mm x 0.5mm
’ cut, 10x10x0.5mm, 1 sp Orientation: Z-cut
Polish: one sides polished.
Single crystal SiO2 (quartz)
5 Quartz single crystal, Z- Size: 10mm x 10mm x 0.5mm
\ cut, 10x10x0.5mm, 2sp Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
. Size: 10mm x 10mm x 1.0mm
Quartz single crystal, Z- . .
6. cut, 10x10x1.0mm, 1 sp Orientation: Z-cut
! ! Polish: One side polished.
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Single crystal SiO2 (quartz)
7 Quartz single crystal, Z- Size: 10mm x 10mm x 1.0mm
© | cut, 10x10x1.0mm, 2 sp Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
3 Quartz single crystal, Z- Size: 20mm x 20mm x 0.5mm
" | cut, 20x20x0.5 mm, 2 sp | Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
9 Quartz single crystal, Z- Size: 25mm x 25mm x 0.5mm
’ cut, 25x25x0.5 mm, 2 sp Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
10. Quartz Z-cut, 2" dia x Size: 2" diameter x 0.5mm
0.5mm, 1 sp Orientation: Z-cut
Polish: one sides polished.
Single crystal SiO2 (quartz)
11 Quartz Z-cut, 2" dia x Size: 2" diameter x 0.5mm
0.5mm, 2 sp Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
12, Quartz Z-cut, 2.25" dia x Size: 2.25" diameter x 0.5mm
0.5mm, 2 sp Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
13 Quartz Z-cut, 3" dia x Size: 3" diameter x 0.5mm
"1 0.5mm, 1sp Orientation: Z-cut
Polish: one sides polished.
Single crystal SiO2 (quartz)
14 Quartz Z-cut, 3" dia x Size: 3" diameter x 0.5mm
"1 0.5mm, 2 sp Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
Quartz Single Crystal Siz.e: 4" qiameter x 0.5mm thickness
15. | Wafer, Z-cut, 4" dia x Orlfent‘atlon: Z_C.Ut +- .0'50.
0.5mm, 1 sp Polishing: one side epi polished by CMP
! Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
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Quartz single crystal, Z-

Single crystal SiO2 (quartz)
Size: 32.5mm diameter x 5.0mm

16. | cut, 32.5mm dia x . .
5.0mm, 2 sp Orl.entatlon: ;-cut ‘
Polish: two sides polished.
Single crystal SiO2 (quartz)
17, Quartz Z-cut, 10mm dia x | Size: 10mm diameter x 15mm
15 mm, 2 sp Orientation: Z-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
Size: 4" diameter x 0.5mm thickness
18 Quartz single crystal, Z- Orientation: Z-cut +/- 0.5°
" | cut, 4" dia x0.5mm, 2 sp Polishing: two sides epi polished by CMP
Surface roughness: <5 A ( by AFM)
Packing: in 1000 class clean room by wafer carrier
Single crystal SiO2 (quartz)
19, Quartz single crystal, Z- Size: 10mm x 10mm x 10 mm

cut, 10x10x10 mm, 6 sp

Orientation: Z-cut
Polish: six sides polished.

F. ST-Cut Single Crystal Quartz

No. Item Description
Single crystal SiO2 (quartz)
1 Quartz ST-cut, 10 x 10 x Size: 10 x 10 x 0.35 mm
"1 0.35mm, 1sp Orientation: ST-cut
Polish: one side polished.
Single crystal SiO2 (quartz)
) Quartz ST-cut, 10 x 10 x Size: 10 x 10 x 0.5 mm
" 1 0.5mm,1sp Orientation: ST-cut
Polish: one side polished.
Single crystal SiO2 (quartz)
3 Quartz ST-cut, 10 x 10 x Size: 10 x 10 x 0.5 mm
"1 0.5mm,2sp Orientation: ST-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
Size: 10 x 10 x 1.0 mm
4. Quartz ST-cut, 10x 10 Orientation: ST-cut

x1.0 mm, 1sp

Polish: one side polished.
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Quartz ST-cut, 10 x 10

Single crystal SiO2 (quartz)
Size: 10 x 10 x 1.0 mm

> x1.0 mm, 2 sp Orientation: ST-cut
Polish: two sides polished.
Single crystal SiO2 (quartz)
6 Quartz ST-cut, 2" dia x Size: 2" diameter x 0.5mm
© 1 0.5mm, 1sp Orientation: ST-cut
Polish: one side polished.
Single crystal SiO2 (quartz)
7 Quartz ST-cut, 3" dia x Size: 3" diameter x 0.5mm
"1 0.5mm, 1sp Orientation: ST-cut
Polish: one side polished.
Single crystal SiO2 (quartz)
3 Quartz ST-cut, 4" dia x Size: 4" diameter x 0.5mm
"1 0.5mm, 1sp Orientation: ST-cut
Polish: one side polished.
G.Zero Diffraction Plate for XRD
No. Item Description
Cavity zero diffraction plate is made of single crystal Silicon cut at special
orientation
Zero Diffraction Plate for 3 P'-t\(p'e B-doped
XRD sample: 24.6 Diax1.0 Sesistivity:10-15 ohm.cm
. ple: . : Perfect for sample holder of powder XRD, which has no background noise
1. | t mm with Cavity 10 ID x
. from 2 to 120 o ( 2Q angle Cu Ka X-Ray)
0.2 mm, Si Crystal, . . ; . o
SiZero24D10C]-cavit Size: 24.6 mm diameter x 1.0 mm Thickness,with a cavity in the center of
¥ the plate with 10mm dia. and 0.2mm depth
Surface: one side optical polished
Fit with XRD of Siemens, Scintag, Rugaku and many more
Cavity zero diffraction plate is made of single crystal quartz which is cut at
. . special orientation
ZoRggffraction Plate for Perfect for sample holder of powder XRD, which has no background noise
XRD sample: 30x30 mm
) with Cavity 20 ID x 1.0 from 2 to 120 o ( 2Q angle Cu Ka X-Ray)
’ . ¥ ’ Size: 30 x 30 x 2.5mm Thickness,with a round cavity in the center of the
mm, SiO2 Crystal - . .
Si0Zer03030-cavit plate with 20 mm dia. and 1.0mm depth
¥ Surface: two sides optical polished
Fit with XRD of Siemens, Scintag, Rugaku and many more
Zero Diffraction Plate for . . . . s .
XRD sample: 20 x 18 x 1.5 Ze‘ro dlffractlon plate is made of single crystal Silicon cut at special
3. orientation

mm, 2sp, Si single crystal
- SiZero201815S2

Perfect for sample holder of powder XRD, which has no background noise
from 2 to 120 o ( 2Q angle Cu Ka X-Ray)
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Size: 20x18x1.5

Surface: two sides optic mmal polished

Fit with XRD of Siemens, Scintag, Rugaku and many more
Si P-type B-doped

resistivity:10-32 ohm.cm

Zero Diffraction Plate for
XRD sample: 24.6 mm
Dia x 0.5 mm t, Si single
crystal - SiZero24D05C1

Zero diffraction plate is made of single crystal Silicon cut at special
orientation

Perfect for sample holder of powder XRD, which has no background noise
from 2 to 120 o ( 2Q angle Cu Ka X-Ray)

Size: 24.6 mm diameter x 0.5 mm Thickness

Surface: one side optical polished

Fit with XRD of Siemens, Scintag, Rugaku and many more

Si P-type B-doped

resistivity:10-15 ohm.cm

Zero Diffraction Plate for
XRD sample: 24.6 mm
Dia x 1.0 mm t, Si single
crystal - SiZero24D10C1

Zero diffraction plate is made of single crystal Silicon cut at special
orientation

Perfect for sample holder of powder XRD, which has no background noise
from 2 to 120 o ( 2Q angle Cu Ka X-Ray)

Size: 24.6 mm diameter x 1.0 mm Thickness

Surface: one side optical polished

Fit with XRD of Siemens, Scintag, Rugaku and many more

Si P-type B-doped

resistivity:10-15 ohm.cm

Zero Diffraction Plate for
XRD Sample: 25 Dia x 2.5
mm,2sp, SiO2 single
crystal - SOZero25

Zero refraction plate is made of single crystal quartz cut at special
orientation

Perfect for sample holder of powder XRD, which has no background noise
from 2 to 120 o ( 2Q angle Cu Ka X-Ray)

Size: 25 mm Dia x 2.5 mm thickness, two sides optical polished

Fit with XRD of Siemens, Scintag, Rugaku and many more

Zero Diffraction Plate for
XRD sample: 25x25x2.0
mm, 1sp, Si single crystal
- SiZero252520S1

Zero diffraction plate is made of single crystal Silicon cut at special
orientation

Perfect for sample holder of powder XRD, which has no background noise
from 2 to 120 o ( 2Q angle Cu Ka X-Ray)

Size: 25x25x2.0

Surface: One side optic mmal polished

Fit with XRD of Siemens, Scintag, Rugaku and many more

Si P-type B-doped

resistivity:25-35 ohm.cm

Zero Diffraction Plate for
XRD sample: 30x30x 2.5
mm , SiO2 single crystal -
SoZero303025S1

Zero diffraction plate is made of single crystal quartz cut at special
orientation

Perfect for sample holder of powder XRD, which has no background noise
from 2 to 120 o ( 2Q angle Cu Ka X-Ray)

Size: 30 x30 x x 2.5 mm thickness

Surface: Single side optical polished

Fit with XRD of Siemens, Scintag, Rugaku and many more
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Zero Diffraction Plate for
XRD sample: 30x30x 2.5

Zero diffraction plate is made of single crystal quartz cut at special
orientation
Perfect for sample holder of powder XRD, which has no background noise

9. . ; from 2 to 120 o ( 2Q angle Cu Ka X-Ray)
mm , SiO2 single crystal - . .
Size: 30x 30 x x 2.5 mm thickness
SoZero303025S2 . . .
Surface: two sides optical polished
Fit with XRD of Siemens, Scintag, Rugaku and many more
Zero diffraction plate is made of single crystal quartz cut at special
orientation
Zero Diffraction Plate f . .
ero Ditiraction Mate Tor Perfect for sample holder of powder XRD, which has no background noise
XRD sample: 46x25x2.5
10. mm 2spSi02 single from 2 to 120 o ( 2Q angle Cu Ka X-Ray)
i P & Size: 46x25x 2.5 mm thickness
¥ Surface: two sides optical polished
Fit with XRD of Siemens, Scintag, Rugaku and many more
Zero diffraction plate is made of single crystal Silicon cut at special
orientation
7ero Diffraction Plate for Perfect for sample holder of powder XRD, which has no background noise
from 2 to 120 o ( 2Q angle Cu Ka X-Ray)
XRD sample: 16.1 mm . . :
11. . o Size: 16.1 mm diameter x 1.5 mm Thickness
Dia x 1.5mm t, Si single . . Y
crvstal - SiZero16D15C1 Surface: one side optical polished
¥ Fit with XRD of Siemens, Scintag, Rugaku and many more
Si P-type B-doped
resistivity:10-15 ohm.cm
62. SOl Wafer (Silicon On Insulator )
No. Item Description
SOl Device Layer
Epitaxial ] _
Wafer: 4" Diameter: 100 +/- .1mm
,20um Type/Dopant: P/Boron
(P/Boron) Orientation: <1-0-0>+/-.5 degree
+2um Thick : 20 +/- .5
Si02 + ICKNess: o um
500um Si ( Resistivity: <0.01 ohm-cm
undoped ) Flatness: <2um
Flats: Semi Std.
1. Finish: Polished
Buried Thermal Oxide:
Thickness: 2um +/- 5%
Handle Wafers:
Type/Dopant undoped
Orientation <1-0-0>+/-.5 degree
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Resistivity: >2,000 ohm-cm / FZ
Thickness: 500 +/- 10 um
Finish: Polished

SOI Device Layer

Epitxial Sive: 11

Wafer: 12€: X

1"x1", 2 Type/Dopant: P-doped

.5pm (P- Orientation: <1-0-0>+/-.5 degree

doped) Thickness: 2.5+0.5um

+1.0 Si02 ' R

+625um Si Resistivity: 1-4 ohm-cm

(P-type Flatness:

/Boron

doped) Flats: Semi
Finish: Polished

2.

Buried Thermal Oxide:
Thickness: 2um +/- 5%
Handle Wafers:
Type/Dopant undoped
Orientation <1-0-0>+/-.5 degree
Resistivity: >2,000 ohm-cm / FZ
Thickness: 500 +/- 10 um
Finish: Polished

SOl Device Layer

Epitxial oi _ 100 4+ 1

Wafer: 6", iameter: +/-.1mm

2.5 um (P- Type/Dopant: P-doped

doped ) + Orientation: <1-0-0>+/-.5 degree

1.05i02 + Thickness: 2.5+0.5um

625um Si ' =M

(P-type Resistivity: 1-4 ohm-cm

/Boron Flatness:

doped)
Flats: Semi

3. Finish: Polished

Buried Thermal Oxide:
Thickness: 2um +/- 5%
Handle Wafers:
Type/Dopant undoped
Orientation <1-0-0>+/-.5 degree
Resistivity: >2,000 ohm-cm / FZ
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Thickness:

Finish:

500 +/- 10 um

Polished

63. SOS( Silicon on Sapphire)

No.

Item

Description

Silicon-on-Sapphire (11-
02, R Plate ), 100mm Dia
x0.6um thick,1sp

Silicon EPI Layer:
Silicon Orientation: (100)

Type, Dopant: Intrinsic type, undoped

Silicon Thickness: 0.6um +/- 0.06 um

Resistivity: >100 ohm.cm

Silicon epi film on C plate sapphire is available upon request

Sapphire Wafer:

R plane -- (1-102) with single flat

Wafer size: 100mm dia x 0.53 mm thickness

Orientation Flat Length: 32.5mm +/-2.5mm,

Flatness: 10um, Parallelism:20um

Polished surface: Wafer surfaceis EPI polished via a special CMP
procedure.

One side polished

Projected C-Axis: 45 degree +/- 2 degree

Backside Surface: fine ground and etched; Roughness: Ground-64u" Ra

Silicon-on-Sapphire (11-
02, R Plate ),
10mmx10mm x0.6um
thick,1sp

Silicon EPI Layer:
Silicon Orientation: (100)

Type, Dopant: Intrinsic type, undoped

Silicon Thickness: 0.6um +/- 0.06 um

Resistivity: >100 ohm.cm

Silicon epi film on C plate sapphire is available upon request

Sapphire Wafer:

R plane -- (1-102) with single flat

Wafer size: 10mmx10mm x 0.6 mm thickness

Polished surface: Wafer surface is EPI polished via a special CMP
procedure.

One side polished

64. SrLaAlO4

No. Item Description
Specifications:
Size: 10mm x 10mm x 0.5mm
Orientation: (100) +/-0.5°
1 Single crystal SrLaAlO4, Polish: two sides EPI polished with surface roughness <5 A

(100), 10x10x0.5mm 2sp

Package: One 1000 class clean room with 100 class plastic bag
Features

Good lattice match with perovskite structure superconductors
Stable structure with much less defects than SrTiO;




www.materials-a2z.com sales@materials-a2z.com

Low dielectric constant suitable for microwave or high frequency
application

Typical Properties:
Purity 99.99%

Color Light Brown

Crystal Structure: Tetragonal

Lattice Constabt:a=b=3.756 AC=12.636 A

Density: 5.92 g/ cc

Melting Point 1650 oC

Thermal Expansion Coeff. 12 ppm /°C

Dielectric Constant 16.81 at a axis 20.02 at c axis

Loss Tangent (1 MHz, 300K) 6x104 at a axis 8x104 at c axis
Maximum as grown. crystal size 30 mm dia x 35 mm length
Standard Orientation (100), (001)

Edge alignment Available on reques

Specifications:

Size: 10mm x 10mm x 0.5mm

Orientation: (100) +/-0.5°

Polish: one side EPI polished with surface roughness <5 A
Package: One 1000 class clean room with 100 class plastic bag
Features

Good lattice match with perovskite structure superconductors
Stable structure with much less defects than SrTiO3

Low dielectric constant suitable for microwave or high frequency
application

SrLaAlO4 (100)

10x10x0.5mm, 1sp Typical Properties

Purity 99.99%

Color Light Brown

Crystal Structure: Tetragonal

Lattice Constabt:a=b=3.756 AC=12.636 A

Density: 5.92 g/ cc

Melting Point 1650 °C

Thermal Expansion Coeff. 12 ppm /°C

Dielectric Constant 16.81 at a axis 20.02 at c axis

Loss Tangent (1 MHz, 300K) 6x104 at a axis 8x104 at c axis
Maximum as grown. crystal size 30 mm dia x 35 mm length
Standard Orientation (100), (001)

Edge alignment Available on request

Specifications:

Size: 10mm x 10mm x 0.5mm

Orientation: (001) +/-0.5°

Polish: Two sides EPI polished with surface roughness <5 A
Single crystal SrLaGa04, Package: One 1000 class clean room with 100 class plastic bag
(001), 10x10x0.5mm 2sp
Features:

Good lattice match with perovskite structure superconductors
Stable structure with much less defects than SrTiO;

Low dielectric constant suitable for microwave or high frequency
application
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Single crystal SrLaGa04,
(100), 10x10x0.5mm 2sp

Specifications:

Size: 10mm x 10mm x 0.5mm

Orientation: (100) + /- 0.5 0

Polish: Two sides EPI polished with surface roughness <5 A
Package: One 1000 class clean room with 100 class plastic bag

Features:

Good lattice match with perovskite structure superconductors
Stable structure with much less defects than SrTiO;

Low dielectric constant suitable for microwave or high frequency
application

Single crystal SrLaGa04,
(100), 10x5x0.5mm , one
side polished

Specifications:

Size: 10mm x 5mm x 0.5mm

Orientation: (100) +/-0.5 0

Polish: One side EPI polished with surface roughness <5 A
Package: One 1000 class clean room with 100 class plastic bag

Features:

Good lattice match with perovskite structure superconductors
Stable structure with much less defects than SrTiO3

Low dielectric constant suitable for microwave or high frequency
application

Single crystal SrLaGa04,
(100), 10x5x0.5mm , Two
sides polished

Specifications:

Size: 10mm x 5mm x 0.5mm

Orientation: (100) +/-0.5°

Polish: One side EPI polished with surface roughness <5 A
Package: One 1000 class clean room with 100 class plastic bag

Features:

Good lattice match with perovskite structure superconductors
Stable structure with much less defects than SrTiO3

Low dielectric constant suitable for microwave or high frequency
application

Single crystal SrLaGa04,
(100), 5x5x0.5mm, one
side polished

Specifications:

Size: 10mm x 10mm x 0.5mm

Orientation: (100) +/-0.5°

Polish: One side EPI polished with surface roughness <5 A
Package: One 1000 class clean room with 100 class plastic bag

Features:

Good lattice match with perovskite structure superconductors
Stable structure with much less defects than SrTiO;

Low dielectric constant suitable for microwave or high frequency
application
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65. SrTiO3
A.(100) SrTiO3 Substrates

i. Square: 10x10mm

No.

Item

Description

SrTiO3 (100)
10x10x0.5mm, 1sp,
(Crystal made of Japan) -
STOa101005S1-JP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

SrTiO3: Matrials from Japan

Size: 10x10x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: One side EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 10x10x0.5
mm Epi polished wafer 1
SP,

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Size: 10x10x 0.5mm +/-0.05mm ( 1.0mm thickness avaiable as option)
Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option.

Polish: One side EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 10x10x0.5
mm Epi polished wafer
2SP,

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
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many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 10x10x 0.5mm +/-0.05mm ( 1.0mm thickness avaiable as option)
Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option.

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 10x10x1.0
4. | mm Epi polished wafer 1
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 10x10x 1.0mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option.
Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room

SrTiO3 (100) 10x10x1.0
5. | mm Epi polished wafer 2
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 10x10x 0.5mm +/-0.05mm ( 1.0mm thickness avaiable as option)
Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option.

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100)
10x10x0.1mm, 1SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,




www.materials-a2z.com sales@materials-a2z.com

then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 10x10x 0.1mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: One side EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
SrTiO3 (100) world.

10x10x0.1mm, 2SP
Specifications:

Size: 10x10x 0.1mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: Two sides EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Step STO substrate is a atomically smooth SrTiO3 (100) with steps one unit
cell in height was obtained by treating the crystal surface with a pH-
controlled NH4F-HF solution. The homoepitaxy of SrTiO3 film on the
crystal surface proceeds in a perfect layer-by-layer mode as verified by
reflection high-energy electron diffraction and atomic force microscopy.
lon scattering spectroscopy revealed that the TiO2 atomic plane
terminated the as-treated clean surface and that the terminating atomic
layer could be tuned to the SrO atomic plane by homooepitaxial growth.
This technology provides a well-defined substrate surface for atomically
regulated epitaxial growth of such perovskite oxide films .

SrTiO3 Substrate with
Step Surface & Ti
terminated (100)
10x10x0.5mm, 1 SP

Specifications:
Size: 10x10x 0.5mm +/-0.05mm

Orientation: 0.12 miscut from (100) (+/-0.12 from Y and X direction )
Polish: One sides EPI polished by CMP tecnology with less sub-surface
lattice damage.

Surface Termination: TiO2 layer ( via special etching )
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. Retangular: 10x5 mm and 10x3mm

No. Item Description

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
SrTiO3 (100) 5x3x0.5mm, | world.

1. 1sp, ( Materials from
Japan) Specifications:

SrTiO3: ( Materials from Japan)

Size: 5 x 3 x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: One side EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
SrTiO3 (100) world.

10x5x0.5mm, 1sp
Size: 10x5x 0.5mm +/-0.05mm test grade

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: One side EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

49SrTiO3 single crystal provides a good lattice match to most materials
with Perovskite structure. It is an excellent substrate for epitaxial growth
of HTS and many oxide thin films. SrTiO3 single crystal has also been used
widely for special optical windows and as high quality sputtering target.
SrTiO3 (100) MTI has the full production line to manufacture first the high purity SrTiO3
10x5x0.5mm, 2sp, powder, then the single crystal boules and finally the epi-polished
substrates in many sizes. This allows us to provide SrTiO3 single crystal
products with the highest quality and the lowest price to our customers all
over the world.
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Size: 10x5x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: Double sides EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 10x5x1.0

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the

4. | mm Epi polished wafer 1 | world.
SP,
Specifications:
Size: 10x10x 0.5mm +/-0.05mm ( 1.0mm thickness avaiable as option)
Orientation: (100) +/-0.5 Deg
Edge orietation Indication: <001> +/-2 Deg avaiable as option.
Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.
Pack: Packed in 100 grade plastic bag under 1000 class clean room.
ili. Small Square: 6.35x6.35mm, 5x5 mm and 3x3 mm

No. Item Description
SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the

1 SrTiO3 (100) world.

" | 6.35x6.35x0.5 mm , 1 SP,

Specifications:
Size: 6.35x6.35 x 0.5mm +/-0.05mm
Orientation: (100) +/-0.5 Deg
Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost
Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.
Pack: Packed in 100 grade plastic bag under 1000 class clean room.

2. SrTi03 (100) SrTiO3 single crystal provides a good lattice match to most materials with

6.35x6.35x0.5 mm , 2SP

Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
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and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Size: 6.35x6.35x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 5x5x0.2
mm, 1 SP,

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 5x5x 0.2mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 5x5x0.25
mm, 2 SP,

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 5x5x 0.25mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: two sides polished EPI polished by CMP tecnology with less sub-
surface lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.
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SrTiO3 (100) 5x5x0.5 mm
,15P,

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 5x5x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 5x5x0.5
mm, 2 SP,

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 5x5x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 5x5x1.0
mm, 2 SP,

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 5x5x 1.0mm +/-0.05mm

Orientation: (100) +/-0.5 Deg
Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost
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Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.
Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 3x3x0.5mm,
1sp, (Materials from
Japan)

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 3 x 3 x0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: One side EPI polished by CMP tecnology with less sub-surface
lattice damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

iv. Inch Size: 0.25"square, 0.5" square and 1" Round

No.

Item

Description

SrTiO3 (100)
0.25"x0.25"x0.5 mm Epi
polished wafer 1 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 0.5"x0.5" x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100)
0.25"x0.25"x0.5 mm Epi
polished wafer 2 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with




www.materials-a2z.com sales@materials-a2z.com

the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 0.5"x0.5" x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the

SrTiO3 (100) world

3. | 0.5"x0.5"x0.5 mm Epi

polished wafer 1 SP e
Specifications:

Size: 0.5"x0.5" x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the

SrTiO3 (100) world

4. | 0.5"x0.5"x0.5 mm Epi

lish fer 2 SP P
ROy afer 25 Specifications:

Size: 0.5"x0.5" x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100)
5. | 0.5"x0.5"x1.0 mm Epi
polished wafer 1 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
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for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Size: 0.5"x0.5" x 1.0mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 1" dia. x0.5
6. | mm Epi polished wafer 1
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 1" dia. x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 1" dia. x0.5
7. | mm Epi polished wafer 2
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 1" dia. x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 20mm dia.
8. | x0.5 mm Epi polished
wafer 2 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
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the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 20mm dia. x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (100) 30mm dia.
x0.5 mm 1SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 30 mm dia. x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

10.

SrTiO3 (100) 30mm dia.
x0.5 mm Epi polished
wafer 2 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Size: 30 mm dia. x 0.5mm +/-0.05mm

Orientation: (100) +/-0.5 Deg

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.
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v. SrTiO3 Substrate with Ti terminated and Step
Surface

No. Item Description

Step STO substrate is a atomically smooth SrTiO3 (100) with steps one unit
cell in height was obtained by treating the crystal surface with a pH-
controlled NH4F-HF solution. The homoepitaxy of SrTiO3 film on the
crystal surface proceeds in a perfect layer-by-layer mode as verified by
reflection high-energy electron diffraction and atomic force microscopy.
lon scattering spectroscopy revealed that the TiO2 atomic plane
terminated the as-treated clean surface and that the terminating atomic
layer could be tuned to the SrO atomic plane by homooepitaxial growth.
This technology provides a well-defined substrate surface for atomically
regulated epitaxial growth of such perovskite oxide films .

SrTiO3 Substrate with
Step Surface & Ti
terminated (100)
10x10x0.5mm, 1 SP

Specifications:
Size: 10x10x 0.5mm +/-0.05mm

Orientation: 0.12 miscut from (100) (+/-0.12 from Y and X direction )
Polish: One sides EPI polished by CMP tecnology with less sub-surface
lattice damage.

Surface Termination: TiO2 layer ( via special etching )

B. (110) SrTiO3 Substrates

No. Item Description

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the

$rTi03 (110) 5x5x0.2 mm | VOr%:

Epi polished wafer 1 SP Specifications:

Size: 5x5x 0.2mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
SrTiO3 (110) 5x5x0.5 mm | and many oxide thin films. SrTiO3 single crystal has also been used widely
Epi polished wafer 1 SP for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
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the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 5x5x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
SrTiO3 (110) 5x5x0.5 mm | world.

Epi polished wafer 2 SP
Specifications:

Size: 5x5x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the

SrTiO3 (110) world

4. | 1/4"x1/4"x0.5 mm Epi

lish fer 1 SP P
RO afer 15 Specifications:

Size: 1/4"x1/4"x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (110)
5. | 1/4"x1/4"x0.5 mm Epi
polished wafer 2 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
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for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Size: 1/4"x1/4"x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (110) 10x10x0.5
6. | mm Epi polished wafer 1
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customersall over the
world.

Specifications:

Size: 10x10x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (110) 10x10x0.5
7. | mm Epi polished wafer 2
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 10x10x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room

8. | SrTiO3 (110) 20x20x0.5
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mm Epi polished wafer 1
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 20x20x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (110) 1"x0.5 mm
Epi polished wafer 1 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Size: 1"x 0.5mm +/-0.05mm

Orientation: (110) +/-0.5 Deg

Edge orietation Indication avaiable as option with extra cost
Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

C.(111) SrTiO3 Substrate

No.

Item

Description

SrTiO3 (111) 5x5x0.5 mm
Epi polished wafer 1 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 5x5x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5 Deg
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Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (111) 5x5x0.5 mm
Epi polished wafer 2 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 5x5x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTio3 (111)
3. | 1/4"x1/4"x0.5 mm Epi
polished wafer 1 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:

Size: 1/4" x 1/4" x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (111) 10x10x0.5
4. | mm Epi polished wafer 1
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.
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Size: 10x10x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (111) 10x10x0.5
5. | mm Epi polished wafer 2
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 10x10x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (111) 15x15x0.5
6. | mm Epi polished wafer 1
SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 15x15x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 (111) 1"x0.5 mm
Epi polished wafer 1 SP

SrTiO3 single crystal provides a good lattice match to most materials with
Perovskite structure. It is an excellent substrate for epitaxial growth of HTS
and many oxide thin films. SrTiO3 single crystal has also been used widely
for special optical windows and as high quality sputtering target. MTI has
the full production line to manufacture first the high purity SrTiO3 powder,
then the single crystal boules and finally the epi-polished substrates in
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many sizes. This allows us to provide SrTiO3 single crystal products with
the highest quality and the lowest price to our customers all over the
world.

Specifications:
Size: 1"x 0.5mm +/-0.05mm

Orientation: (111) +/-0.5 Deg

Edge orietation Indication: <001> +/-2 Deg avaiable as option with extra
cost

Polish: EPI polished by CMP tecnology with less sub-surface lattice
damage.

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

D.Step SrTiO3 Substrate ( imported from Japan )

No.

Item

Description

SrTiO3 Substrate with
Step Surface & Ti
terminated (100)
10x10x0.5mm, 1 SP

Step STO substrate is a atomically smooth SrTiO3 (100) with steps one unit
cell in height was obtained by treating the crystal surface with a pH-
controlled NH4F-HF solution. The homoepitaxy of SrTiO3 film on the
crystal surface proceeds in a perfect layer-by-layer mode as verified by
reflection high-energy electron diffraction and atomic force microscopy.
lon scattering spectroscopy revealed that the TiO2 atomic plane
terminated the as-treated clean surface and that the terminating atomic
layer could be tuned to the SrO atomic plane by homooepitaxial growth.
This technology provides a well-defined substrate surface for atomically
regulated epitaxial growth of such perovskite oxide films.

Specifications:
Size: 10x10x 0.5mm +/-0.05mm

Orientation: 0.12 miscut from (100) ( +/-0.12 from Y and X direction )
Polish: One sides EPI polished by CMP tecnology with less sub-surface
lattice damage.

Surface Termination: TiO2 layer ( via special etching )

E. SrTiO3 with Nb and Fe doped

i. SrTiO3 Nb-doped wt 0.7%

No. Item Description
Single crystal SrTiO3 with 0.7%~1% Nb doping

1 Nb: SrTiO3 (100) 0.7% Size: Imm x Imm x 0.5mm

" | Nb, 1x1x0.5mm, 1sp- Orientation: (100)
Polish: one side EPI polished.
. . . o . .
Nb: STiO3 (100) S!ngle crystal SrTiO3 with 0.7% Nb doping ( optional)
2. Size: 5mm x 5mm x 0.5mm

5x5x0.5mm, 1sp wt0.7%

Orientation: (100) +/-0.5°
Polish: one side EPI polished.




www.materials-a2z.com

sales@materials-a2z.com

Nb: SrTiO3 (100)

Single crystal SrTiO3 with 0.7% Nb doping

Size: 5Smm x 5mm x 0.5mm
Orientation: (100)

3. 5x5x0.5mm, 2sp wt0.7% | Polish: two sides EPI polished.
Resistivity: 0.0035~0.007 Ohm-cm
Mobility: 8.5~9.0 cm2/Vs
Single crystal SrTiO3 with 0.7% Nb doping
4 Nb: SrTiO3 (111) 0.7% Size: 5mm x 5mm x 0.5mm
’ Nb, 5x5x0.5mm, 1sp Orientation: (111) +/-0.5°
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.7% Nb doping
5 Nb: SrTiO3 (100) 0.7% Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.7% Nb doping
6 Nb: SrTiO3 (100), 0.7% Size: 10mm x 5mm x 0.5mm
" | wt Nb, 10x5x0.5mm, 2 sp | Orientation: (100)
Polish: two sides EPI polished.
Single crystal SrTiO3 doped with 0.7% Nb
Nb: SrTiO3 (100), Slz_e: 10n_1m x 10mm x 1.0Tm
7. 10x10x1.0mm. 1s Orientation: (100) +/-0.5
’ » 25P) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.7% Nb
Nb: SrTiO3 (100), Slz-e: 10mm x 10mm x 1.0r:1m
8. 10x10%1.0mm.2s Orientation: (100) +/-0.5
’ »4SP Polish: two sides polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.7% Nb
Nb: SrTiO3 (100), 0.7% Size: 10mm x 10mm x 0.5mm
9. | wt Nb, 10x10x0.5mm, Orientation: (100) +/-0.5°
1sp, Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.7% Nb
Nb: SrTiO3 (110), 0.7% Size: 10mm x 10mm x 0.5mm
10. | wt Nb, 10x10x0.5mm, Orientation: (110) +/-0.5°
1sp, Polish: one side polished.
Surface roughness: <5A
Nb: SrTiO3 (110), 0.7%
11. . . .
wt Nb, 5x5x0.5mm, 1sp, Single crystal SrTiO3 doped with 0.7% Nb
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Size: 5mm x 5mm x 0.5mm
Orientation: (110) +/-0.5°
Polish: one side polished.
Surface roughness: <5A

Nb: SrTiO3 (111), 0.7%

Single crystal SrTiO3 doped with 0.7% Nb
Size: 10mm x 10mm x 0.5mm

12. | wt Nb, 10x10x0.5mm, Orientation: (111) +/-0.5°
1sp, Polish: one side polished.
Surface roughness: <5A
0.7% Nb: SrTiO3 Single Single crystal SrTiO3 doped with 0.7 wt% Nb
crystal substrate ,(001) Size: 10mm x 10mm x 0.5mm
13. | with 2.5 degree miscut Orientation: (100) with 2.5 degree miscut along<100>
along<100>. 2sp Polish: two sides EPI polished.
10x10x0.5mm Surface roughness < 5A
Single crystal SrTiO3 doped with 0.7 wt% Nb
Nb: SrTiO3 (100) Size: 10mm x 10mm x 0.5mm
14. | 10x10x0.5mm, 2sp Orientation: (100) +/-0.5°
wt0.7% Polish: two sides EPI polished.
Surface roughnessL < 5A
ii. SrTiO3 Nb-doped wt 1.0%
No. Item Description
Single crystal SrTiO3 with 1% Nb doping
1 Nb: SrTiO3 (100) 1.0% Size: 10mm x 10 mm x 0.5mm
" | Nb, 10x10x0.5mm, 2sp Orientation: (100)
Polish: two sides EPI polished.
Single crystal SrTiO3 with 0.7%~1% Nb doping
) Nb: SrTiO3 (100) 1.0% Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 1% Nb doping
3 Nb: SrTiO3 (100) 1.0% Size: 5 mm x 5mm x 0.5mm
" | Nb, 5x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 1.0% Nb doping
4 Nb: SrTiO3 (111) 1.0% Size: 10mm x 10 mm x 0.5mm

Nb, 10x10x0.5mm, 1sp

Orientation: (111)
Polish: one side EPI polished.
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iii. SrTiO3 Nb-doped wt 0.1%
No. Item Description
Single crystal SrTiO3 with 0.1 % Nb doping
1 Nb: SrTiO3 (100) 0.1 % Size: 10mm x 10 mm x 0.5mm
" | Nb, 10x10x0.5mm, 1sp Orientation: (100)
Polish: One side EPI polished.
Single crystal SrTiO3 with 0.1 % Nb doping
) Nb: SrTiO3 (100) 0.1 % Size: 10mm x 10 mm x 0.5mm
" | Nb, 10x10x0.5mm, 2sp Orientation: (100)
Polish: two sides EPI polished.
Single crystal SrTiO3 with 0.7%~1% Nb doping
3 Nb: SrTiO3 (100) 0.1 % Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.1% Nb doping
4 Nb: SrTiO3 (100) 0.1 % Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 2sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.1 % Nb doping
5 Nb: SrTiO3 (100) 0.1 % Size: 5 mm x 5mm x 0.5mm
" | Nb, 5x5x0.5mm, 1sp Orientation: (100)
Polish: One side EPI polished.
Single crystal SrTiO3 with 0.1 % Nb doping
6 Nb: SrTiO3 (100) 0.1 % Size: 5 mm x 5mm x 0.5mm
" | Nb, 5x5x0.5mm, 2sp Orientation: (100)
Polish: Two side EPI polished.
iv. SrTiO3 Fe-doped
No. Item Description
Single crystal SrTiO3 doped with 0.01% Fe
Fe: SrTiO3 (100) 10 Size: 10 mm x 5 mm x 0.5mm
1. | x5x0.5mm, 1sp, ( Fe Orientation: (100) +/-0.5°
doped 0.01 wt %) Polish: one side polished.
Surface roughness: <5A
Fe: SrTiO3 (100)
2. | 10x10x0.5mm, 1sp, ( Fe Single crystal SrTiO3 doped with 0.01% Fe
doped 0.01 wt %) Size: 10mm x 10mm x 0.5mm
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Orientation: (100) +/-0.5°
Polish: one side polished.
Surface roughness: <5A

Fe: SrTiO3 (100)

Single crystal SrTiO3 doped with 0.05% Fe
Size: 10mm x 10mm x 0.5mm

3. | 10x10x0.5mm, 1sp, (Fe | Orientation: (100) +/-0.5°
doped 0.05 wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.05% Fe
Fe: SrTiO3 (100) Size: 10 mm x 3 mm x 0.5mm
4. | 10x3x0.5mm, 1sp, ( Fe Orientation: (100) +/-0.5°
doped 0.05wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.005% Fe
Fe: SrTiO3 (100) Size: 5 mm x5 mm x 0.5mm
5. | 5x5x0.5mm, 1sp, ( Fe Orientation: (100) +/-0.5°
doped 0.005 wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.005% Fe
Fe: SrTiO3 (111) Size: 10 mm x 10 mm x 0.5mm
6. | 10x10x0.5mm, 1sp, ( Fe Orientation: (111) +/-0.5°
doped 0.005 wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.005% Fe
Fe: SrTiO3 (111) Size: 5 mm x5 mm x 0.5mm
7. | 5x5x0.5mm, 1sp, ( Fe Orientation: (111) +/-0.5°
doped 0.005 wt %) Polish: one side polished.
Surface roughness: <5A
F. SrTiO3: Bi-Crystal Substrates
No. Item Description
SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
Bi-Crystal SrTiO3 excellent to make High Tc syperconduct SQUID
1. | Substrate,, 10x10x0.5

mm, 1sp, 45 Deg (100)

Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°
Crystal Boundary: 36° ( +/-0.5°)

Polish: One side EPI polished by CMP .
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Surface Roughness: <5 A by AFM
Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:

Bi-Crystal SrTiO3 Substrate Size: 10x10x 0.5mm +/-0.05mm
2. | Substrate, (100) 4x4x0.5 Face Orientation: (100) +/- 0.3°
mm, 1sp, 24 Deg Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°%)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:

Bi-Crystal SrTiO3 Substrate Size: 10x10x 0.5mm +/-0.05mm
3. | Substrate (100) 10x5x0.5 | Face Orientation: (100) +/- 0.3°
mm, 1sp, 24 Deg Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5%)

Polish: One side EPI polished by CMP .

Surface Roughness: < 5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Specifications:
Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
4. | Substrate, (100) 5x5x0.5
mm, 1sp, 30 Deg

Specifications:
Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°%)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
5. | Substrate,(100) 5x5x0.5
mm, 1sp, 24 Deg

Specifications:
Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°
Crystal Boundary: 24° ( +/-0.5°)

Polish: One side EPI polished by CMP .

Bi-Crystal SrTiO3
Substrate (100) 5mm in
dia. x0.5 mm, 1sp, 24
Deg
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Surface Roughness: <5 A by AFM
Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
Substrate (100)

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:
Substrate Size: 10x10x 0.5mm +/-0.05mm

7 10x10x0.5 mm, 1sp, 4 Face Orientation: (100) +/- 0.30
Deg Edge orietation Indication: <001> +/-0.5°
Crystal Boundary: 24° ( +/-0.5°)
Polish: One side EPI polished by CMP .
Surface Roughness: <5 A by AFM
Pack: Packed in 100 grade plastic bag under 1000 class clean room.
SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID
Bi-Crystal SrTiO3 Specifications:
3 Substrate (100) Substrate Size: 10x10x 0.5mm +/-0.05mm
’ 10x10x1.0 mm, 1sp, 2 Face Orientation: (100) +/- 0.3°
Deg Edge orietation Indication: <001> +/-0.5°
Crystal Boundary: 24° ( +/-0.5%)
Polish: One side EPI polished by CMP .
Surface Roughness: <5 A by AFM
Pack: Packed in 100 grade plastic bag under 1000 class clean room.
66. SrTiO3 with Nb and Fe doped
A.SrTiO3 Nb-doped wt 0.7%
No. Item Description
Single crystal SrTiO3 with 0.7%~1% Nb doping
1 Nb: SrTiO3 (100) 0.7% Size: Imm x Imm x 0.5mm
“ | Nb, 1x1x0.5mm, 1sp- Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.7% Nb doping ( optional)
5 Nb: SrTiO3 (100) Size: 5mm x 5mm x 0.5mm
* | 5x5x0.5mm, 1sp wt0.7% | Orientation: (100) +/-0.5 °
Polish: one side EPI polished.
3 Nb: SrTiO3 (100) Single crystal SrTiO3 with 0.7% Nb doping

5x5x0.5mm, 2sp wt0.7%

Size: 5mm x 5mm x 0.5mm
Orientation: (100)
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Polish: two sides EPI polished.
Resistivity: 0.0035~0.007 Ohm-cm
Mobility: 8.5~9.0 cm2/Vs

Nb: SrTiO3 (111) 0.7%

Single crystal SrTiO3 with 0.7% Nb doping

Size: 5mm x 5mm x 0.5mm

4. o
Nb, 5x5x0.5mm, 1sp Orientation: (111) +/-0.5
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.7% Nb doping
5 Nb: SrTiO3 (100) 0.7% Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.7% Nb doping
6 Nb: SrTiO3 (100), 0.7% Size: 10mm x 5mm x 0.5mm
" | wt Nb, 10x5x0.5mm, 2 sp | Orientation: (100)
Polish: two sides EPI polished.
Single crystal SrTiO3 doped with 0.7% Nb
. Size: 10mm x 10mm x 1.0mm
7. Tgxlsglllogrrg:m?ol)'s Orientation: (100) +/-0.5 °
) » 2SPy Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.7% Nb
. Size: 10mm x 10mm x 1.0mm
8. Tgxlsglllo(?rrgi?g)sl Orientation: (100) +/-0.5°
’ 125P Polish: two sides polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.7% Nb
Nb: SrTiO3 (100), 0.7% Size: 10mm x 10mm x 0.5mm
9. | wt Nb, 10x10x0.5mm, Orientation: (100) +/-0.5°
1sp, Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.7% Nb
Nb: SrTiO3 (110), 0.7% Size: 10mm x 10mm x 0.5mm
10. | wt Nb, 10x10x0.5mm, Orientation: (110) +/-0.5°
1sp, Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.7% Nb
11 Nb: SrTiO3 (110), 0.7% Size: 5mm x 5mm x 0.5mm

wt Nb, 5x5x0.5mm, 1sp,

Orientation: (110) +/-0.5°
Polish: one side polished.
Surface roughness: <5A
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Nb: SrTiO3 (111), 0.7%

Single crystal SrTiO3 doped with 0.7% Nb
Size: 10mm x 10mm x 0.5mm

12. | wt Nb, 10x10x0.5mm, Orientation: (111) +/-0.5°
1sp, Polish: one side polished.
Surface roughness: <5A
0.7% Nb: SrTiO3 Single Single crystal SrTiO3 doped with 0.7 wt% Nb
crystal substrate ,(001) Size: 10mm x 10mm x 0.5mm
13. | with 2.5 degree miscut Orientation: (100) with 2.5 degree miscut along<100>
along<100>. 2sp Polish: two sides EPI polished.
10x10x0.5mm Surface roughness < 5A
Single crystal SrTiO3 doped with 0.7 wt% Nb
Nb: SrTiO3 (100) Size: 10mm x 10mm x 0.5mm
14. | 10x10x0.5mm, 2sp Orientation: (100) +/-0.5°

wt0.7%

Polish: two sides EPI polished.
Surface roughnessL < 5A

B. SrTiO3 Nb-doped wt 1.0%

No. Item Description
Single crystal SrTiO3 with 1% Nb doping
1 Nb: SrTiO3 (100) 1.0% Size: 10mm x 10 mm x 0.5mm
" | Nb, 10x10x0.5mm, 2sp Orientation: (100)
Polish: two sides EPI polished.
Single crystal SrTiO3 with 0.7%~1% Nb doping
) Nb: SrTiO3 (100) 1.0% Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 1% Nb doping
3 Nb: SrTiO3 (100) 1.0% Size: 5 mm x 5mm x 0.5mm
" | Nb, 5x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 1.0% Nb doping
" Nb: SrTiO3 (111) 1.0% Size: 10mm x 10 mm x 0.5mm

Nb, 10x10x0.5mm, 1sp

Orientation: (111)
Polish: one side EPI polished.
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C. SrTiO3 Nb-doped wt 0.1%

No. Item Description
Single crystal SrTiO3 with 0.1 % Nb doping
1 Nb: SrTiO3 (100) 0.1 % Size: 10mm x 10 mm x 0.5mm
" | Nb, 10x10x0.5mm, 1sp Orientation: (100)
Polish: One side EPI polished.
Single crystal SrTiO3 with 0.1 % Nb doping
5 Nb: SrTiO3 (100) 0.1 % Size: 10mm x 10 mm x 0.5mm
" | Nb, 10x10x0.5mm, 2sp Orientation: (100)
Polish: two sides EPI polished.
Single crystal SrTiO3 with 0.7%~1% Nb doping
3 Nb: SrTiO3 (100) 0.1 % Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 1sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.1% Nb doping
4 Nb: SrTiO3 (100) 0.1 % Size: 10mm x 5mm x 0.5mm
" | Nb, 10x5x0.5mm, 2sp Orientation: (100)
Polish: one side EPI polished.
Single crystal SrTiO3 with 0.1 % Nb doping
5 Nb: SrTiO3 (100) 0.1 % Size: 5 mm x 5mm x 0.5mm
" | Nb, 5x5x0.5mm, 1sp Orientation: (100)
Polish: One side EPI polished.
Single crystal SrTiO3 with 0.1 % Nb doping
6 Nb: SrTiO3 (100) 0.1 % Size: 5 mm x 5mm x 0.5mm
" | Nb, 5x5x0.5mm, 2sp Orientation: (100)
Polish: Two side EPI polished.

D.SrTiO3 Fe-doped

No. Item Description

Single crystal SrTiO3 doped with 0.01% Fe

Fe: SrTiO3 (100) 10 Size: 10 mm x5 mm x 0.5mm

1. | x5x0.5mm, 1sp, ( Fe Orientation: (100) +/-0.5°

doped 0.01 wt %) Polish: one side polished.
Surface roughness: <5A

Fe: SrTiO3 (100) Single crystal SrTiO3 doped with 0.01% Fe

2. | 10x10x0.5mm, 1sp, ( Fe .

doped 0.01 wt %) Slz_e: 10rT1mx10mmx0.5rJ1m

Orientation: (100) +/-0.5
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Polish: one side polished.
Surface roughness: <5A

Fe: SrTiO3 (100)

Single crystal SrTiO3 doped with 0.05% Fe
Size: 10mm x 10mm x 0.5mm

3. | 10x10x0.5mm, 1sp, (Fe | Orientation: (100) +/-0.5°
doped 0.05 wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.05% Fe
Fe: SrTiO3 (100) Size: 10 mm x 3 mm x 0.5mm
4, 10x3x0.5mm, 1sp, ( Fe Orientation: (100) +/-0.5°
doped 0.05wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.005% Fe
Fe: SrTiO3 (100) Size: 5 mm x5 mm x 0.5mm
5. | 5x5x0.5mm, 1sp, ( Fe Orientation: (100) +/-0.5°
doped 0.005 wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.005% Fe
Fe: SrTiO3 (111) Size: 10 mm x 10 mm x 0.5mm
6. | 10x10x0.5mm, 1sp, (Fe | Orientation: (111) +/-0.5°
doped 0.005 wt %) Polish: one side polished.
Surface roughness: <5A
Single crystal SrTiO3 doped with 0.005% Fe
Fe: SrTiO3 (111) Size: 5 mm x5 mm x 0.5mm
7. | 5x5x0.5mm, 1sp, ( Fe Orientation: (111) +/-0.5°
doped 0.005 wt %) Polish: one side polished.
Surface roughness: <5A
67. SrTiO3: Bi-Crystal Substrates (100)
No. Item Description
SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID
Bi-Crystal SrTiO3 Specifications:
1. Substrate, , 10x10x0.5 Substrate Size: 10x10x 0.5mm +/-0.05mm

mm, 1sp, 45 Deg (100)

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 36° ( +/-0.5°)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.
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Bi-Crystal SrTiO3
2. | Substrate, (100) 4x4x0.5
mm, 1sp, 24 Deg

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:

Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
3. | Substrate (100) 10x5x0.5
mm, 1sp, 24 Deg

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:

Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
4. | Substrate, (100) 5x5x0.5
mm, 1sp, 30 Deg

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:
Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: 100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°%)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
5. | Substrate,(100) 5x5x0.5
mm, 1sp, 24 Deg

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:
Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.
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Bi-Crystal SrTiO3
Substrate (100) 5mm in
dia. x0.5 mm, 1sp, 24
Deg

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:

Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
Substrate (100)
10x10x0.5 mm, 1sp, 4
Deg

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:

Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 240 ( +/-0.5°)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

Bi-Crystal SrTiO3
Substrate (100)
10x10x1.0 mm, 1sp, 2
Deg

SrTiO3 Bi-Crystal substrate is made of two pieces oriented SrTiO3 crystal.
One grain boundary is formed under high temperature and pressure. It is
excellent to make High Tc syperconduct SQUID

Specifications:
Substrate Size: 10x10x 0.5mm +/-0.05mm

Face Orientation: (100) +/- 0.3°

Edge orietation Indication: <001> +/-0.5°

Crystal Boundary: 24° ( +/-0.5°%)

Polish: One side EPI polished by CMP .

Surface Roughness: <5 A by AFM

Pack: Packed in 100 grade plastic bag under 1000 class clean room.

68.

TeO2

No.

Item

Description

Te02 (110)
10x10x0.5mm, 1sp

Single crystal Te02

Size: 10mm x 10mm x 0.5mm
Orientation: (100), (110), (111)
Polish: one side EPI polished.
Surface Roughness: < 5A

Typical Properties:
Crystal Structure: Tetragonal, a= 4.810 A c=7.613 A
Melting point: 730 °C
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Density: 5.99 g/ cc

Hardness: 4.5 Mohs

Photo-elastic Coeff. ( 632.8nm): P11=0.074, P13= 0340, P31=0.091,
P33=0.240

Refractive inde: ho =2.18 he =2.32

A-O Figure of Merit: M2 793 x 10-18 S3/g
Transparency range: 350 ~ 500 nm
Transitivity: > 70% at 632.8 nm

Gradient of refractive index: < 5 x 10-5 /cm
Phase velocity: 616 m/s

Crystalgrowth method: CZ and Bridgman

Single crystal Te02

Size: 10mm x 10mm x 0.5mm
Orientation: (110)

Polish: two sides EPI polished.
Surface Roughness: < 5A

Typical Properties:

Crystal Structure: Tetragonal, a= 4.810 A c=7.613 A
Melting point: 730 °C

TeO2 (110) Density: 5.99 g / cc

10x10x0.5mm, 2sp Hardness: 4.5 Mohs

Photo-elastic Coeff. ( 632.8nm): P11=0.074, P13= 0340, P31= 0.091,
P33=0.240

Refractive inde: ho =2.18 he =2.32

A-O Figure of Merit: M2 793 x 10-18 S3/g
Transparency range: 350 ~ 500 nm

Transitivity: > 70% at 632.8 nm

Gradient of refractive index: < 5 x 10-5 /cm

Phase velocity: 616 m/s

Crystalgrowth method: CZ and Bridgman

Single crystal Te02

Size: 45mm x 0.5mm
Orientation: (110)

Polish: two sides EPI polished.
Surface Roughness: < 5A

Typical Properties:

Crystal Structure: Tetragonal, a= 4.810 A ¢=7.613 A
Melting point: 730 °C

TeO2 (110) 45x0.5mm, Density: 5.99 g / cc

2sp Hardness: 4.5 Mohs

Photo-elastic Coeff. ( 632.8nm): P11=0.074, P13= 0340, P31=0.091,
P33=0.240

Refractive inde: ho =2.18 he =2.32

A-O Figure of Merit: M2 793 x 10-18 S3/g
Transparency range: 350 ~ 500 nm

Transitivity: > 70% at 632.8 nm

Gradient of refractive index: < 5 x 10-5 /cm

Phase velocity: 616 m/s

Crystalgrowth method: CZ and Bridgman
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69. Ti - Titanium Substrate ( Polycrystalline)

No. Item Description
Polycrystal Ti metallic substrate
Purity: > 99.9%
Titanium (Ti) Metallic Density: 4.506 g/cm3
1. | Substrate: 1"x0.5 mm, Melting Point: 1668°C
1side polished Size: 1" dia x 0.5 mm
Surface finish (RMS or Ra): One side polished < 30A
Application: substrates for metal, alloy film and biological materials
Polycrystal Ti metallic substrate
Purity: > 99.9%
Titanium (Ti) Metallic Density: 4.506 g/cm3
2. | Substrate: 1"x1"x0.5 Melting Point: 1668°C
mm, 1side polished Size: 1"x1"x0.5 mm,
Surface finish (RMS or Ra: One side polished < 30A
Application: substrates for metal, alloy film and biological materials
Polycrystal Ti metallic substrate
Purity: > 99.9%
Titanium (Ti) Metallic Density: 4.506 g/cm3
3. | Substrate: 10x10x0.5 Melting Point: 1668°C
mm, 1side polished Size: 10x10x0.4 mm
Surface finish (RMS or Ra): One side polished < 30A
Application: substrates for metal, alloy film and biological materials
Polycrystal Ti metallic substrate
Titanium (Ti) Metallic Purity: >99.9%
4. Substrate: 10x5x0.5 mm, | Size: 10x5x0.5 mm
1side polished Surface finish (RMS or Ra): One side polished < 30A
Application: substrates for metal, alloy film and biological materials
Polycrystal Ti metallic Foil
o 3 . Purity: > 99.9%
A QY (TI) Foil: Size: 0.1mm thickness x 105 mm width x 700 mm Length
5. | 105mm Width x 0.1mm - .
. Surface finish: as cold rolling <50 A
thick x 700 mm Length L
Packing: in vacuumed bag
Application: substrates for new generation solar cell and fuel cell
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70. TiO2 substrates
A.TIO2 substrate (111)

No. Item Description

Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 0.5mm
Orientation: (111)

Purity: >99.99%

i02 single crystal Polish: one side EPI polished.

1. | substrate (111)

10x10x0.5mm, 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for

spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 0.5mm
Orientation: (111)

Purity: >99.99%

TiO2 single crystal Polish: Two sides EPI polished.
2. | substrate (111)
10x10x0.5mm, 2sp Rutile ( TiO2) single crystal is one of the most suitable materials for

spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

B. TiO2 Substrates (011)

No. Item Description

Single crystal TiO2 (Rutile)

Size: 10mm x 10mm x 0.5mm
Orientation: (011) +/- 0.5 degree
Purity: >99.99%

Polish: one side EPI polished.
TiO2 (011)
10x10x0.5mm, 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
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C. TiO2 Substrates (001)

No. Item Description
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0mm
Orientation: (001)
Purity: >99.99%
Polish: one side EPI polished.
L | Tio2(001)
© | 10x10x1.0mm, 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0mm
Orientation: (001)
Purity: >99.99%
Polish: two sides EPI polished.
, | Ti02(001)
© | 10x10x1.0mm, 2sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 0.2mm
Orientation: (001)
Purity: >99.99%
Polish: Two sides EPI polished.
TiO2 (001) Surface Roughness: < 5A
3. 10x10x0.2mm, two side
polished Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 5mm x 5mm x 0.5mm
Orientation: (001)
4 | Ti02(001) 5x5x0.5mm, | Purity: >99.99%

2sp

Polish: two sides EPI polished.

Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
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Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 5mm x 5mm x 0.5mm
Orientation: (001)
Purity: >99.99%
Polish: one side EPI polished.
5 TiO2 Substrate (001)

" | 5x5x0.5mm, 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)

Size: 10mm x 10mm x 0.5mm

Orientation: (001)

Purity: >99.99%

Polish: one side EPI polished.
6 TiO2 (001) Surface Roughness: < 5A

" | 10x10x0.5mm, 1sp
Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)

Size: 10mm x 10mm x 0.5mm

Orientation: (001)

Purity: >99.99%

Polish: two sides EPI polished.
7 TiO2 (001)

" | 10x10x0.5mm, 2sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 10mm x 5mm x 0.5mm
Orientation: (001)

3 TiO2 (001) 10x5x0.5mm, | Purity: >99.99%

" 1sp Polish: one side EPI polished.
Surface Roughness: < 5A
Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
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displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

TiO2 (001) 10x5x0.5mm,

Single crystal TiO2 (Rutile)

Size: 10mm x 5mm x 0.5mm
Orientation: (001)

Purity: >99.99%

Polish: Two sides EPI polished.
Surface Roughness: < 5A

9. . .
two side polished Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
D. TiO2 Substrates (100)
No. Item Description
Single crystal TiO2 (Rutile)
Size: 5mm x 5mm x 0.5mm
Orientation: (100)
Purity: >99.99%
Polish: one side EPI polished.
1 TiO2 (100) 5x5x0.5mm,

" 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)

Size: 5mm x 5mm x 0.5mm

Orientation: (100)

Purity: >99.99%

Polish: two sides EPI polished.
5 TiO2 (100) 5x5x0.5mm,

" | 2sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

3. Tio2 (100) Single crystal TiO2 (Rutile)

10x10x0.5mm, 1sp

Size: 10mm x 10mm x 0.5mm
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Orientation: (100)
Purity: >99.99%
Polish: one side EPI polished.

Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 0.5mm
Orientation: (100)

Purity: >99.99%

Polish: two sides EPI polished.

4 | Ti02(100)

" | 10x10x0.5mm, 2sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0mm
Orientation: (100)
Polish: one side EPI polished.

5. Tio2 (100) Rutile ( TiO2) single crystal is one of the most suitable materials for

10x10x1.0mm, 1sp » . . s

spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0mm
Orientation: (100)
Polish: two sides EPI polished.

6. g oY) Rutile ( TiO2) single crystal is one of the most suitable materials for

10x10x1.0 , 2 . .. . L
XIEx2.0mm, 25p spectral prisms and polarizing devices such as optical isolators and beam

displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
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E. TiO2 substrates (101)

No. Item Description
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 0.5mm
Orientation: (101)
Polish: one sides EPI polished.
1. Tio2 (101 Rutile ( TiO2) single crystal is one of the most suitable materials for
10x10x0.5mm, 1 SP . .. . . .
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 0.5mm
Orientation: (101)
Polish: two sides EPI polished.
2. Tio2 (101) Rutile ( TiO2) single crystal is one of the most suitable materials for
10x10x0.5mm, 2 SP . L. . . .
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0 mm
Orientation: (101) +/- 0.5 degree
Polish: one sides EPI polished.
3. Ti02 (101) Rutile ( TiO2) single crystal is one of the most suitable materials for
10x10x1.0mm, 1 SP . .. . . .
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0 mm
Orientation: (101) +/- 0.5 degree
Polish: two sides EPI polished.
4, Tioz (101) Rutile ( TiO2) single crystal is one of the most suitable materials for
10x10x1.0mm, 2SP . .. . . .
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.
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F. TiO2 substrates (110)

No. Item Description
Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0mm
Orientation: (110)
Purity: >99.99%
Polish: one sides EPI polished.
, | Tio2(110)

" | 10x10x1.0mm, 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)

Size: 5mm x 5mm x 0.5mma

Orientation: (110)

Purity: >99.99%

Polish: one side EPI polished.
) TiO2 (110) 5x5x0.5mm,

" 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)

Size: 5mm x 5mm x 0.5mm

Orientation: (110)

Purity: >99.99%

Polish: two sides EPI polished.
3 TiO2 (110) 5x5x0.5mm,

| 2sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 0.5mm
. Orientation: (110)
4, | Ti02(110) Purity: 99.99%

10x10x0.5mm, 1sp

Polish: one side EPI polished.

Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
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displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)

Size: 10mm x 10mm x 0.5mm

Orientation: (110)

Purity: >99.99%

Polish: two sides EPI polished.

5 | Ti02(110)

" | 10x10x0.5mm, 2sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)
Size: 10mm x 5mm x 0.5mm
Orientation: (110)
Purity:>99.99%

Polish: one side EPI polished.

6 TiO2 (110) 10x5x0.5mm,

" 1sp Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)
Size: 10mm x 5mm x 0.5mm
Orientation: (110)

Purity: >99.99%

Polish: Two sides EPI polished.

7. ;IS?)Z (1IQLORO5gm: Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacer because it has a large birefringence with a high refractive index.
Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

Single crystal TiO2 (Rutile)
Size: 10mm x 10mm x 1.0mm
Orientation: (110)

g | Ti02(110) Purity: >99.99%

" | 10x10x1.0mm, 2sp Polish: two sides EPI polished.

Rutile ( TiO2) single crystal is one of the most suitable materials for
spectral prisms and polarizing devices such as optical isolators and beam
displacers because it has a large birefringence with a high refractive index.
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Compared to YVO4, TiO2 crystal is more stable chemically and physically.
Our high quality rutile single crystal boule and polished components have
been widely used for optical isolators and special prisms.

71.

W - Tungsten Polycrystalline Metal Substrates

No. Item Description
Polycrystallline W ( Tungston) substrate
W Polycrystalline Average Grain Size: 10~50 Microns ( No annealling )
1. | Substrate: 1"x1"x0.5 Substrate dimension: 1"x1"x0.5 mm
mm, two sides polished Polishing: two sides as cool rolling
Surface roughness(RMS or Ra) < 30A
Polycrystallline W ( Tungston) substrate
W Polycrystalline Average Grain Size: 10~50 Microns ( No annealling)
2. | Substrate: 10x 10x 0.5 Substrate dimension: 10 x 10 x 0.5 mm
mm, two sides polished Polishing: two sides
Surface roughness(RMS or Ra) < 30A
Polycrystal Ta metallic Foil
Ta - Tantalum Purity: 99.95%
Polycrystalline Metallic Size: 0.05mm thickness x 200 mm width x 400 mm Length
3. | Foil: 0.05mm thick x Surface finish: as cold rolling <50 A
200mm Width x 400 mm | Packing: in vacuumed bag
Length Application: Tantalum'smain end uses are in capacitors, vacuum
furnaces,chemical process equipment, nuclear reactors and aircraft parts.
W - Tungsten Polycrystal W metallic Foil
Polycrystalline Metallic Pty g»99-9%
4 | Foil: 125 mm Width x Size: 0.1mm thickness x 125 mm width x 200 mm Length

0.1mm thick x 200 mm
Length

Surface roughness(RMS or Ra): as cold rolling <50 A
Packing: in vacuumed bag
Application: substrates for new generation solar cell and fuel cell

72.

YAG( undoped ,Ce-doped,Nd-doped)
A.YAG (undoped)

No. Item Description
Single crystal of YAG
Size: 10mm x 10mm x 0.5mm

1 YAG (100) 10x10x0.5mm, | Orientation: (100)

1sp

Polish: one side polished

Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
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energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.
Single crystal of YAG
Size: 10mm x 10mm x 0.5mm
Orientation: (100)
Polish: two sides polished

2. ZSAS (100) 10x10x0.5mm, Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.
Single crystal of YAG
Size: 10mm x 10mm x 1.0mm
Orientation: (100)
Polish: one side polished

3. ISAF? (100) 10x10x1.0mm, Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.
Single crystal of YAG
Size: 10mm x 10mm x 0.5mm
Orientation: (111) +/-0.5°
Polish: one side polished
Surface roughness: < 10 A

4 | YAG (111) 10x10x0.5mm,

" 1sp Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.

Single crystal of YAG
Size: 10mm x 10mm x 0.5mm
Orientation: (110) +/-0.5°

YAG (110) 10x10x0.5mm, Polish: one side polished

5. Surface roughness: < 10 A

1sp
Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
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The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.

YAG (110) 10x10x0.5mm,

Single crystal of YAG

Size: 10mm x 10mm x 0.5mm
Orientation: (110) +/-0.5°
Polish: Two sides polished
Surface roughness: < 10 A

6. 2sp Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.

Single crystal of YAG
Size: 2" dia. x 0.5mm
Orientation: (100) +/-0.5 °
Polish: One side polished
Surface roughness: < 10 A

7 YAG (100) 2" diax0.5mm,

" 1sp Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.

Single crystal of YAG
Size: 2" dia. x 0.5mm
Orientation: (111) +/-0.5°
Polish: One side polished
Surface roughness: < 10 A

3 YAG (111) 2" diax0.5mm,

" 1sp Undoped YAG (Y3AI5012) is a new substrate and window material for both
UV and IR optics. It is particularly useful for high temperature and high-
energy applications. YAG shows no trace absorption in 2-3micron region
where glasses tend to be highly absorbent due to the strong H202 band.
The YAG's mechanical and chemical stability is similar to sapphire, but YAG
is no birefringence and has higher optical homogeneity.

B. YAG: Ce doped

No. Item Description
Specifications:

1 Ce:YAG substrate (111) 5 | Crystal: Ce: YAG ( 0.2% wt Ce doped)

x 5x0.5 mm, 2sp

Size: 5x5x 0.5mm +/-0.05mm
Orientation: (111) +/-0.5 0
Polish: two sides optical polished.
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Pack: Packed in 1000 class plastic bag

Ce:YAG substrate (111)
10x10x 0.5 mm, 2sp

Specifications:
Crystal: Ce: YAG (0.2% wt Ce doped)

Size: 10 x 10 x 0.5mm +/-0.05mm
Orientation: (111) +/-0.5 0

Polish: two sides optical polished.
Pack: Packed in 1000 class plastic bag

C. YAG:Nd doped

No.

Item

Description

Nd:YAG ( wt.1.0%)
substrate (111) 10x10x
0.5 mm, 2sp

Specifications:
Crystal: Nd: YAG (1.0 % wt Nd doped)

Size: 10 x 10 x 0.5mm +/-0.05mm
Orientation: (111) +/-0.5°

Polish: two sides optical polished.
Pack: Packed in 1000 class plastic bag

Nd:YAG substrate (100)
10x10x 1.0 mm, 2sp

Specifications:
Crystal: Nd: YAG

Size: 10 x 10 x 1.0mm +/-0.05mm
Orientation: (100) +/-0.5 °

Polish: two sides optical polished.
Pack: Packed in 1000 class plastic bag

YAG Rod with 1.1atm%
Nd,4.0Dx130L (mm)
with Coating - Premium
grade

Specifications:
Rod Geoetry

Nd doped 1.04+/-0.12 atom % by formulation
Diameter: 4 mm +/-0.03mm

Length: 130 mm +/-0.5mm

Angulation: <5'

Surface form: <0.1 Lambda

A/B face parallelism: < 10"

Optiocal Properties: WFD < 0.21 lambda

Ext. Ration: (dB) >26

Barrel Finish: 0.8 - 1.6 microns

Coating Ref. <0.15%

Surface Finish: 10 -5

Coating: AR @ 1064 nm at two ends
Package: In plastic bag with foam insert case

YAG Rod with 1.1atm%
Nd, 5.0 Dx 130 L (mm)
with AR Coating -
Premium grade

Specifications:
Rod Geoetry

Nd doped 1.04+/-0.12 atom % by formulation
Diameter: 5 mm +/-0.03mm

Length: 130 mm +/-0.5mm

Angulation: <5'

Surface form: <0.1 Lambda

A/B face parallelism: < 10"
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Optiocal Properties: WFD < 0.21 lambda

Ext. Ration: (dB) >26

Barrel Finish: 0.8 - 1.6 microns

Coating Ref. <0.15%

Surface Finish: 10 -5

Coating: AR @ 1064 nm at two ends
Package: In plastic bag with foam insert case

73. YAIO3

A.YAIO3 Nd-Doped

No. Item Description
Single crystal: YAIO3
YAIO3 Nd-doped (100) Sul.ostrat.e Size: Nd-dopedOIOmm x 10mm x 0.5mm
. Orientation: (100) +/-0.5
1. 10x10x0.5mm, 1 side . . .
olished Polished: one side polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
YAIO3 Nd-doped (100) Sul.ostrat.e Size: Nd-dopedo, 24mm x 24mm x 0.5mm
. Orientation: (100) +/-0.5
2. | 24x24x0.5mm, 2 side . - ;
olished Polished: two sides polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
B. YAIO3 undoped
No. Item Description
Single crystal: YAIO3
Substrate Size: 5mm x 5mm x 0.5mm
1 YAIO3 (100) 5x5x0.5mm, | Orientation: (100) +/-0.5 °
" | 1side polished Polished: one side polished
Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
Substrate Size: 5mm x 5mm x 0.5mm
) YAIO3 (110) 5x5x0.5mm, | Orientation: (110) +/-0.5°
" | 1side polished Polished: one side polished
Surface Roughness: < 5A
Packing: 1000 class clean room and bag
YAIO3 (001)
3. | 10x10x0.5mm, 1 side Single crystal: YAIO3
polished Substrate Size: 10mm x 10mm x 0.5mm

sales@materials-a2z.com
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Orientation: (001) +/-0.5°
Polished: one side polished
Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
YAIO3 (001) Su.bstratfe Size: 10mm x 19mm x 0.5mm
. Orientation: (001) +/-0.5
4, 10x10x0.5mm, 2 side . . .
olished Polished: Two sides polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
YAIO3 (100) Su_bstratfe Size: 10mm x 19mm x 0.5mm
. Orientation: (100) +/-0.5
5. 10x10x0.5mm, 1 side . . .
olished Polished: one side polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
YAIO3 (100) Sul.ostrat.e Size: 10mm x 100mm x0.5mm
. Orientation: (100) +/-0.5
6. 10x10x0.5mm, 2 sides . . .
olished Polished: two sides polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
YAIO3 (100) Sul.:)stratfe Size: 10mm x lgmm x 1.0mm
. Orientation: (100) +/-0.5
7. 10x10x1.0mm, 1 side ) . .
olished Polished: one side polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
YAIO3 (110) Supstratfﬂ. Size: 10mm x 1E)mm x 0.5mm
\ Orientation: (110) +/-0.5
8. 10x10x0.5mm, 1 side . . .
olished Polished: one side polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
Single crystal: YAIO3
YAIO3 (110) Su_bstratfe Size: 10mm x 19mm x 0.5mm
. Orientation: (110) +/-0.5
9. 10x10x0.5mm, 2 sides . . .
olished Polished: two sides polished
P Surface Roughness: < 5A
Packing: 1000 class clean room and bag
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74.

YBCO Epi. Film on SrTiO3 or LaAlO3

No.

Item

Description

One Side 100nm YBCO
Film on Nb:SrTiO3
(wt.0.7%) 10x10x0.5 mm
substrate

Epitaxial YBCO HTS Thin Film on SrTiO3 substrate up to 30 mm

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting epitaxial thin film commercially available at
an affordable price. MTI supplies high quality double side epitaxial thin
film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single crystal
substrate by a unique technology.

This will make YBCO thin film available at low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

One Side 100nm YBCO
Film on SrTiO03(100)
10x10x0.5 mm substrate

Epitaxial YBCO HTS Thin Film on SrTiO3 substrate up to 30 mm

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting epitaxial thin film commercially available at
an affordable price. MTI supplies high quality double side epitaxial thin
film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single crystal
substrate by a unique technology.

This will make YBCO thin film available at low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

One Side 400nm YBCO
Film on SrTiO03(100)
10x10x0.5 mm substrate

Epitaxial YBCO HTS Thin Film on SrTiO3 substrate up to 30 mm in diameter

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting epitaxial thin film commercially available at
an affordable price. MTI supplies high quality double side epitaxial thin
film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single crystal
substrate by a unique technology.

This will make YBCO thin film available at low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

YBCO Thin Film 100nm
(one side) on LaAlO3,
10x10x0.5 mm

Epitaxial YBCO HTS Thin Film Up to 3" ( 75 mm )

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting

epitaxial thin film commercially available at an affordable price. MTI
supplies high quality double side epitaxial

thin film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single
crystal substrate by a unique technology.

This will make YBCO thin film available at very low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

YBCO Thin Film 400nm
(one side) on LaAlO3,
10x10x0.5 mm

Epitaxial YBCO HTS Thin Film Up to 3" ( 75 mm )
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MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting

epitaxial thin film commercially available at an affordable price.
supplies high quality double side epitaxial

thin film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single
crystal substrate by a unique technology.

This will make YBCO thin film available at very low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

MTI

YBCO Thin Film 500nm
(Two sides) on LaAlO3, 3"
dia.x0.5 mm,2sp

Epitaxial YBCO HTS Thin Film Up to 3" ( 75 mm )

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting

epitaxial thin film commercially available at an affordable price.
supplies high quality double side epitaxial

thin film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single
crystal substrate by a unique technology.

This will make YBCO thin film available at very low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

MTI

YBCO Thin Film 500nm
(Two sides) on LaAlO3, 2"
dia.x0.5 mm,2sp

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting

epitaxial thin film commercially available at an affordable price.
supplies high quality double side epitaxial

thin film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single
crystal substrate by a unique technology.

This will make YBCO thin film available at very low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

MTI

YBCO Thin Film 500nm
(two sides) on Al203(R-
plane), 10x5x0.5 mm

Epitaxial YBCO HTS Thin Film Up to 3" (75 mm )

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting

epitaxial thin film commercially available at an affordable price.
supplies high quality double side epitaxial

thin film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single
crystal substrate by a unique technology.

This will make YBCO thin film available at very low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

MTI

YBCO Thin Film 500nm
(two sides) on AlI203(R-
plane), 10x10x0.5 mm

Epitaxial YBCO HTS Thin Film Up to 3" (75 mm )

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting

epitaxial thin film commercially available at an affordable price.
supplies high quality double side epitaxial

thin film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single
crystal substrate by a unique technology.

MTI
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This will make YBCO thin film available at very low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

10.

YBCO Thin Film 500nm
(Two sides) on MgO, 2"
dia.x0.5 mm,2sp

MTI Corp joins with several research institutes around the world, to finally
make high Tc superconducting

epitaxial thin film commercially available at an affordable price. MTI
supplies high quality double side epitaxial

thin film up to 3" diameter on LaAlO3, LSAT, Al203 and SrTiO3 single
crystal substrate by a unique technology.

This will make YBCO thin film available at very low cost. Researchers don't
need to grow thin film any more, but concentrate their talent on HTSC
film related devices, such as microwave filter for wireless and HTSC Squid.

75. YSZ

A.YSZ Substrates (100)

i. Square YSZ (100) substrate

No. Item Description
Single crystal YSZ Substrate
Size: 10 x 10 x 0.3mm +/-0.05 mm Standard, and optional 1.0mm available
Orientation: (100) +/-0.5 Deg
Polish: polished by CMP technology . One side polished
Surface roughness: <5 A by AFM
Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

1 YSZ (100) 10x10 x0.3 mm | Typical Physical Properties:

" | Substrate , 1SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203

Crystal Structure: Cubic, Face Centered, CaF2 type
Unit Cell: a=5.125A
Density: 5.8 g/ cc
Purity: 99.99%
Melting Point: 2500 °C
Thermal Expansion Coeff. 10.3 ppm / °C
Dielectric Constant: 27
Crystal Growth Technique: Flux Technique
Single crystal YSZ Substrate
Size: 10 x 10 x 0.5mm +/-0.05 mm Standard, and optional 1.0mm available
Orientation: (100) +/-0.5 Deg
Polish: polished by CMP technology . One side polished

2. ¥5Z (100) 10x10 x0.5 mm Surface roughness: <5 A by AFM

Substrate , 1SP

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
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Crystal Sructure: Cubic, Face Centered, CaF2 type
UnitCell :a=5.125A

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 10 x 10 x 0.10mm +/-0.005 mm Standard, and optional 1.0mm
available

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. One side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 10x10 x0.1 mm

Extra Thin Substrate , 15P Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type
UnitCell :a=5.125A

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / oC

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 10 x 10 x 0.10mm +/-0.005 mm Standard, and optional 1.0mm
available

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 10x10 x0.1 mm

Extra Thin Substrate , 25P Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type
UnitCell :a=5.125A

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 10x5 x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5°

Polish: polished by CMP technology . One side polished (1SP)

YSZ (100) 10x5x 0.5mm,
1SP
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Surface roughness: <5 A by AFM
Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula:Y203 stabilized Zr02, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.1254

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 10x5 x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5°

Polish: polished by CMP technology. Two sides polished (1SP)

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 10x5x 0.5mm, | Typical Physical Properties:

2SP Chemical Formula:Y203 stabilized Zr0O2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 5x5 x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5°

Polish: polished by CMP technology . One side polished (1SP)

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula:Y203 stabilized Zr02, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.1254

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (100) 5x5x 0.5mm ,
1SP
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Single crystal YSZ Substrate
Size: 5x5 x 0.5mm +/-0.05 mm
Orientation: (100) +/-0.5°
Polish: polished by CMP technology . Two sides polished (2SP)
Surface roughness: <5 A by AFM
Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room
3 YSZ (100) 5x5x 0.5mm, Typical Physical Properties:
T | 2SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type
Unit Cell :a=5.125A
Density : 5.8 g/ cc
Purity: 99.99%
Melting Point: 2500 °C
Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27
Crystal Growth Technique: Flux Technique
Single crystal YSZ Substrate
Size: 5x5 x 1.0 mm +/-0.05 mm
Orientation: (100) +/-0.5°
Polish: polished by CMP technology . One side polished (1SP)
Surface roughness: <5 A by AFM
Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room
9 YSZ (100) 5x5x 1.0mm Typical Physical Properties:
’ 1SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type
Unit Cell : a=5.125 A
Density : 5.8 g/ cc
Purity: 99.99%
Melting Point: 2500 °C
Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27
Crystal Growth Technique: Flux Technique
Single crystal YSZ Substrate
Size: 5x5 x 2.0mm +/-0.05 mm
Orientation: (100) +/-0.5°
Polish: polished by CMP technology . Two sides polished (2SP)
Surface roughness: <5 A by AFM
Packing: The substrate is packed in 100 grade clean plastic bag under 1000
YSZ (100) 5x5x 2.0mm, class clean room
10.
2SP
Typical Physical Properties:
Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type
Unit Cell: a =5.125 A
Density: 5.8 g/ cc
Purity: 99.99%
Melting Point: 2500 °C
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Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27
Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 10 x 10 x 0.5mm +/-0.05 mm Standard, and optional 1.0mm available
Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 10x10x0.5 mm | Typical Physical Properties:

Substrate , 2SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

11.

Single crystal YSZ Substrate

Size: 10 x 10 x 1.0 mm +/-0.05 mm Standard, and optional 1.0mm available
Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . One side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 10x10x 1.0 mm | Typical Physical Properties:

Substrate , 1SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

12.

Single crystal YSZ Substrate

Size: 10 x 10 x 1.0 mm +/-0.05 mm Standard, and optional 1.0mm available
Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . Two sides polished

YSZ (100) 10x10x 1.0 mm | Surface roughness: <5 A by AFM

Substrate , 2SP Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

13.

Typical Physical Properties:
Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type
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Unit Cell: a=5.125A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 0.5"x0.5". x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. One side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 0.5"x0.5" x Typical Physical Properties:

0.5mm, 1SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

14.

Single crystal YSZ Substrate

Size: 0.5"x0.5". x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 0.5"x0.5" x Typical Physical Properties:

0.5mm, 2SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.125 A

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

15.

Single crystal YSZ Substrate

Size: 1"x1" x 1.0mm +/-0.05 mm

YSZ (100) 1" x 1" x Orientation: (100) +/-0.5 Deg

1.0mm, 2SP Polish: polished by CMP technology. Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

16.
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Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 1"x1" x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. One side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 1"x1" x 0.5mm | Typical Physical Properties:

, 1SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

17.

Single crystal YSZ Substrate

Size: 1"x1" x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (100) 1"x1" x 0.5mm

18. , 2SP

Single crystal YSZ Substrate

Size: 50 x50 x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . One side polished

YSZ (100) 50 x50 x

1. 0.5mm, 1SP
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Surface roughness: <5 A by AFM
Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.1254

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

CrystalGrowth Technique: Flux Technique

. Round YSZ (100) wafer

No.

Item

Description

YSZ (100) 1" dia x 0.5mm,
1sp

Single crystal YSZ Substrate

Size: 1" dia. x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. One side polished

Surface roughness: < 5A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (100) 1" dia x 0.5mm,
2sp

Single crystal YSZ Substrate

Size: 1" dia. x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. Two sides polished

Surface roughness: <5A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 oC
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Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27
Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 10mm dia. x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 10 mm dia x Typical Physical Properties:

0.5mm, 2SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 8 mm dia. x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . Two sides polished
Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.125 A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (100) 8 mm dia x
0.5mm, 2SP

Single crystal YSZ Substrate

Size: 2" dia. x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . one side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 2" dia x 0.5mm
,1SP

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A
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Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 2" dia. x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology. Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 2" dia x 0.5mm, | Typical Physical Properties:

2SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.125 A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 0.5" dia. x 0.5mm +/-0.05 mm

Orientation: (100) +/-0.5 Deg

Polish: polished by CMP technology . one side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (100) 0.5" dia x Typical Physical Properties:

0.5mm, 1SP Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

B. YSZ Substrate (110)

No. Item Description

Single crystal YSZ (110),
1. 0.5"x 0.5"x0.5mm , 1 side
polished

Single crystal YSZ Substrate
Size: 0.5"x0.5"x 0.5mm +/-0.05 mm
Orientation: (110) +/-0.5 Deg
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Polish: polished by CMP technology. one side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ (110),
2. 0.5"x 0.5"x0.5mm , 2 side
polished

Single crystal YSZ Substrate

Size: 0.5"x0.5"x 0.5mm +/-0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: polished by CMP technology. Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.125 A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ (110),
3. 10x10x 0.5mm , 1 side
polished

Single crystal YSZ Substrate

Size: 10x10 x 0.5mm +/-0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: polished by CMP technology . one side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique
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Single crystal YSZ Substrate

Size: 10x10 x 0.5mm +/-0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: polished by CMP technology. Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Single crystal YSZ (110),
4, 10x10x 0.5mm , 2 side
polished

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 5x5 x 0.5mm +/-0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: one side polished

Surface roughness: < 5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (110) 5x5x 0.5mm
5. | Square wafer with one
side polished, 1sp

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.125A

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 5x5 x 0.5mm +/-0.05 mm

Orientation: (110) +/-0.5 Deg

Polish: Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000

YSZ (110) 5x5x 0.5mm
class clean room

6. | Square wafer with one

side polished, 2sp Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C
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Thermal Expansion Coeff 10.3 ppm / °C
Dielectric Constant: 27
Crystal Growth Technique: Flux Technique

C. YSZ substrates (111)

No.

Item

Description

YSZ (111) 5x5x 0.5mm
Square wafer 1 side
polished

Single crystal YSZ Substrate

Size: 5x5 x 0.5mm +/-0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: polished by CMP technology. one side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a = 5.125A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (111) 1" dia x 0.5mm,
1sp

Single crystal YSZ Substrate

Size: 1" dia. x 0.5mm +/-0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: polished by CMP technology . One side polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a =5.125 A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (111) 8 mm dia x
0.5mm, 2SP

Single crystal YSZ Substrate

Size: 8 mm dia. x 0.5mm +/-0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: polished by CMP technology . Two sides polished

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
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class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 0.5"x0.5" x 0.5mm +/-0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: One side polished by CMP technology .

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (111) 0.5"x0.5"x
4. 0.5mm , 1SP, Square
wafer

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

Single crystal YSZ Substrate

Size: 1" x 1" x 0.5mm +/-0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: Two sides polished by CMP technology .

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

YSZ (111) 1" x1" x
5. 0.5mm, 1SP, Square
wafer

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell : a=5.125 0%3

Density : 5.8 g/ cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (111) 10x10x 0.5mm

. 1SP, Square wafer Single crystal YSZ Substrate

Size: 10x10 x 0.5mm +/-0.05 mm
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Orientation: (111) +/-0.5 Deg

Polish: One side polished by CMP technology .

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125 A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

YSZ (111) 10x10x 1.0mm
, 1SP, Square wafer

Single crystal YSZ Substrate

Size: 10x10 x 1.0mm +/-0.05 mm

Orientation: (111) +/-0.5 Deg

Polish: One side polished by CMP technology .

Surface roughness: <5 A by AFM

Packing: The substrate is packed in 100 grade clean plastic bag under 1000
class clean room

Typical Physical Properties:

Chemical Formula: Y203 stabilized ZrO2, 8 %mole Y203
Crystal Sructure: Cubic, Face Centered, CaF2 type

Unit Cell: a=5.125A

Density: 5.8 g / cc

Purity: 99.99%

Melting Point: 2500 °C

Thermal Expansion Coeff 10.3 ppm / °C

Dielectric Constant: 27

Crystal Growth Technique: Flux Technique

76. YVO4

No.

Item

Description

YVO4 (001)
10x10x0.2mm, 2sp

Single crystal YVO4

Size: 10mm x 10mm x 0.2mm
Orientation: (001)

Polish: two sides polished.

YVO4 is a new birefringent crystal for fiber optics. YVO4 is an ideal material
for optical polarizing components, such as fiber optic isolators, beam
displacers, circulators, etc because of its wide transparency range and
large birefringence. Its medium hardness renders it particularly amenable
to high quality polish and optical finish with ease.

MTI Corporation has set up a joint venture with Anhui Optics Research
Institute of Chinese Academy of Science, KMT Co. Ltd. located in Hefei,
China, and has been producing high quality, low cost YVO4 single crystals
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and related components since 1997. Depending on customer's choice, we
can supply crystal boules (up to 30 mm dia x 35 mm length), as-cut blocks
or polished components with or without AR coating.
MTI concentrates on crystal business only and has no intention to
manufacture fiber optical devices in competition with any of its customers.
Therefore MTl is your reliable long-term partner in fiber optics industries.
Single crystal YVO4
Size: 10mm x 10mm x 0.5mm
Orientation: (001)
Polish: one side polished.
YVO4 is a new birefringent crystal for fiber optics. YVO4 is an ideal material
for optical polarizing components, such as fiber optic isolators, beam
displacers, circulators, etc because of its wide transparency range and
5 YVO4 (001) large birefringence. Its medium hardness renders it particularly amenable
© | 10x10x0.5mm, 1sp to high quality polish and optical finish with ease.
MTI Corporation has set up a joint venture with Anhui Optics Research
Institute of Chinese Academy of Science, KMT Co. Ltd. located in Hefei,
China, and has been producing high quality, low cost YVO4 single crystals
and related components since 1997. Depending on customer's choice, we
can supply crystal boules (up to 30 mm dia x 35 mm length), as-cut blocks
or polished components with or without AR coating.
MTI concentrates on crystal business only and has no intention to
manufacture fiber optic
Single crystal YVO4
Size: 10mm x 10mm x 0.5mm
Orientation: (100)
Polish: one side polished.
YVO4 is a new birefringent crystal for fiber optics. YVO4 is an ideal material
for optical polarizing components, such as fiber optic isolators, beam
displacers, circulators, etc because of its wide transparency range and
YV04 (100) large birefringence. Its medium hardness renders it particularly amenable
3. 10x10x0.5mm, 1sp to high quality polish and optical finish with ease.
Y MTI Corporation has set up a joint venture with Anhui Optics Research
Institute of Chinese Academy of Science, KMT Co. Ltd. located in Hefei,
China, and has been producing high quality, low cost YVO4 single crystals
and related components since 1997. Depending on customer's choice, we
can supply crystal boules (up to 30 mm dia x 35 mm length), as-cut blocks
or polished components with or without AR coating.
MTI concentrates on crystal business only and has no intention to
manufacture fiber optical devices in competition with any of its customers.
Therefore MTl is your reliable long-term partner in fiber optics industries.
Single crystal YVO4
Size: 10mm x 10mm x 0.5mm
4 YVO4 (100) Orientation: (100)
" | 10x10x0.5mm, 2sp Polish: two sides EPI polished.
YVO4 is a new birefringent crystal for fiber optics. YVO4 is an ideal material
for optical polarizing components, such as fiber optic isolators, beam
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displacers, circulators, etc because of its wide transparency range and
large birefringence. Its medium hardness renders it particularly amenable
to high quality polish and optical finish with ease.

MTI Corporation has set up a joint venture with Anhui Optics Research
Institute of Chinese Academy of Science, KMT Co. Ltd. located in Hefei,
China, and has been producing high quality, low cost YVO4 single crystals
and related components since 1997. Depending on customer's choice, we
can supply crystal boules (up to 30 mm dia x 35 mm length), as-cut blocks
or polished components with or without AR coating.

MTI concentrates on crystal business only and has no intention to
manufacture fiber optical devices in competition with any of its customers.
Therefore MTl is your reliable long-term partner in fiber optics industries.

Single crystal YVO4

Size: 10mm x 10mm x 0.5mm
Orientation: (100)

Polish: one side polished.

YVO4 is a new birefringent crystal for fiber optics. YVO4 is an ideal material
for optical polarizing components, such as fiber optic isolators, beam
displacers, circulators, etc because of its wide transparency range and

5 YVO4 (110) large birefringence. Its medium hardness renders it particularly amenable
© | 10x10x0.5mm, 1sp to high quality polish and optical finish with ease.
MTI Corporation has set up a joint venture with Anhui Optics Research
Institute of Chinese Academy of Science, KMT Co. Ltd. located in Hefei,
China, and has been producing high quality, low cost YVO4 single crystals
and related components since 1997. Depending on customer's choice, we
can supply crystal boules (up to 30 mm dia x 35 mm length), as-cut blocks
or polished components with or without AR coating.
MTI concentrates on crystal business only and has no intention to
manufacture fiber optical devices in competition with any of its customers.
Therefore MTl is your reliable long-term partner in fiber optics industries.
77. ZnO (Undoped, Ga- Doped ,In-doped)
A.ZnO Substrates -- C plate

No. Item Description
Single crystal ZnO
Size: 5mm x 5mm x 0.5mm

z 1 .
N0 (000) x5x0.5mm, | 5 iotation: (0001) +/-0.5°
1. 1 Side Polishd, O-face . . . .
olished Polish: one side polished. ( O Face polished )
& Surface roughness: < 5A

Packing: one 1000 class clean room with 100 class plastic bag
Single crystal ZnO
Size:1/4"x1/4"x0.5mm,

) ZnO (0001) Orientation: (0001) +/- 0.5 °, C-plane

1/4"x1/4"x0.5mm,1sp

Polish: one side polished
Surface Roughness: <5A
Packed in 1000 class clean room with 100 class plastic bag
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ZnO (0001)
10x10x0.5mm, 1sp Zn-
Face Polished

Single crystal ZnO

N type, undoped

Size: 10mm x 10mm x 0.5mm

Orientation: (0001) +/-0.5°

Polish: one side polished. Zn -Face Polished

Surface roughness: <5 A

Packing: in 100 class plastic bag in 1000 class clean room

Zn0 (0001) 5x5x0.5mm,
1sp Zn face polished

Single crystal ZnO

Size: 5mm x 5mm x 0.5mm

Orientation: (0001) +/-0.5 °

Polish: one side polished. ( Zn Face polished )

Surface roughness: < 5A

Packing: one 1000 class clean room with 100 class plastic bag

Zn0 (0001) 5x5x0.5mm,
2sp

Single crystal ZnO
Size: 5mm x 5mm x 0.5mm
Orientation: (0001) +/- 0.5 °, C-plane

Polish: two sides polished, One is terminaed on Zn Face and another is in

O face
Surface Roughness: <5 A
Packed in 1000 class clean room with 100 class plastic bag

ZnO (0001) 10x10x0.2
mm, 1sp O-face polished

Single crystal ZnO

Size: 10mm x 10mm x 0.2 mm

Orientation: (0001) +/-0.5°

Polish: one side polished. O-Face polished

Surface roughness: <5 A

Packing: in 100 class plastic bag in 1000 class clean room

ZnO (0001)
10x10x0.5mm, 1sp O-
Face Polished

Single crystal ZnO

N type, undoped,

Size: 10mm x 10mm x 0.5mm

Orientation: (0001) +/-0.5°

Polish: one side polished. O-Face Polished

Surface roughness: <5 A

Packing: in 100 class plastic bag in 1000 class clean room

Zn0 (0001)
10x10x0.5mm, 2sp

Single crystal ZnO

Size: 10mm x 10mm x 0.5mm
Orientation: (0001) +/-0.5 °

Polish: two sides EPI polished.

Surface Roughness: < 5A

FacelD: Zn face polished with charmfer

ZnO (0001) 10x10x1.0
mm, 1sp O-face polished

Single crystal ZnO

Size: 10mm x 10mm x 1.0 mm
Orientation: (0001) +/-0.5°

Polish: one side polished. O-Face polished
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Surface roughness: <5 A
Packing: in 100 class plastic bag in 1000 class clean room

ZnO (0001) 10x10x1.0

Single crystal ZnO
Size: 10mm x 10mm x 1.0 mm
Orientation: (0001) +/-0.5°

10. ;noT;hl:g Zn-face Polish: one side polished. Zn-Face polished
Surface roughness: <5 A
Packing: in 100 class plastic bag in 1000 class clean room
Single crystal ZnO
Size: 10mm x 10mm x 1.0 mm
11 ZnO (0001) 10x10x1.0 Orientation: (0001) +/-0.5°

mm, 2sp

Polish: two sides polished.
Surface roughness: <5 A
Packing: in 100 class plastic bag in 1000 class clean room

B.ZnO Substrate --- A Plate

No.

Item

Description

ZnO (11-20) A-plane
5x5x0.5mm, 2sp

Single crystal ZnO

Size: 5mm x 5mm x 0.5mm

Orientation: (11-20) +/- 0.5 °, A-plane

Polish: two sides polished.

Surface Roughness: <5 A

Packed in 1000 class clean room with 100 class plastic bag

ZnO (11-20) A-plane
10x10x0.5mm, 1sp

Single crystal ZnO

Size: 5mm x 5mm x 0.5mm

Orientation: (11-20) +/- 0.5 °, A-plane

Polish: One side polished.

Surface Roughness: <5 A

Packed in 1000 class clean room with 100 class plastic bag

ZnO (11-20) A-plane
10x10x0.5mm, 2sp

Single crystal ZnO

Size: 10mm x 10mm x 0.5mm
Orientation: (11-20), A-plane
Polish: two sides polished.

ZnO (11-20) A-plane
5x5x0.5mm, 1sp

Single crystal ZnO

Size: 5mm x 5mm x 0.5mm

Orientation: (11-20) +/- 0.5 °, A-plane

Polish: one side polished.

Surface roughness: < 5A

Packed in 1000 class clean room with 100 class plastic bag
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C. ZnO Substrates -- M Plate

No. Item Description

Single crystal ZnO

Size: 5mm x 5mm x 0.5mm

ZnO (1-100) M-plane Orientation: (1-100 ) +/-0.5 °

5x5x0.5mm, 1sp Polish: one side polished.

Surface roughness: < 5A

Packing: one 1000 class clean room with 100 class plastic bag

Single crystal ZnO

Size: 10mm x 10mm x 0.5mm

ZnO (1-100) M-plane Orientation: (1-100) +/- 0.5°, M-plane

10x10x0.5mm, 1sp Polish: one side polished.

Surface Roughness: <5A

Packed in 1000 class clean room with 100 class plastic bag

Single crystal ZnO

Size: 10mm x 10mm x 0.5mm

ZnO (1-100) M-plane Orientation: (1-100) +/- 0.5 °, M-plane

10x10x0.5mm, 2sp Polish: two sides polished.

Surface Roughness: <5A

Packed in 1000 class clean room with 100 class plastic bag

Single crystal ZnO

Size: 5mm x 5mm x 0.5mm

ZnO (1-100) M-plane Orientation: (1-100) +/- 0.5 °, M-plane

5x5x0.5mm, 2sp Polish: two sides polished.

Surface Roughness: <5A

Packed in 1000 class clean room with 100 class plastic bag

D.Ga Doped & In -doped ZnO substrates

No. Item Description
Single crystal ZnO
. N+ Type, Ga doped
g:.jgoe(gom) N+ type, Size: 10mm x 10mm x 0.5mm
iy 10x10§0 SImm 150 Zn Resistivity: 0.1-0.001 ohm-cm
face ool P Orientation: (0001) +/-0.5°
P Polish: one side polished. Zn face polished
Packing: in 100 class plastic bag in 1000 class clean room
Ga:ZnO (0001) N+ type, Single crystal ZnO
) Ga doped, 10x N+ Type, Ga doped
’ 10x1.0mm, 1sp Oxygen Size: 10mm x 10mm x 1.0mm
Face Polished Resistivity: 0.1-0.001ohm-cm
Orientation: (0001) +/-0.5°
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Polish: one side polished. Oxygen Face Polished
Packing: in 100 class plastic bag in 1000 class clean room

Ga:ZnO (0001) N+ type,
Ga doped, 10x

Single crystal ZnO
N+ Type, Ga doped
Size: 10mm x 10mm x 1.0mm

3. Resistivity: 0.1-0.001ohm-cm
Fl,gi‘éggm’ IspznFace | o entation: (0001) +/-0.5°
Polish: one side polished. Zn Face Polished
Packing: in 100 class plastic bag in 1000 class clean room
Single crystal ZnO
. N+ Type, Ga doped
g:-igoe(g()()l) N+ type, Size: 10mm x 10mm x 0.5mm
4. pec, Resistivity: 0.1-0.001 ohm-cm
10x10x0.5mm, 1sp . . °
Oxveen face polished Orientation: (0001) +/-0.5
W P Polish: one side polished. Oxygen face polished
Packing: in 100 class plastic bag in 1000 class clean room
Single crystal ZnO
N+ Type, In doped
In:Zn0 (0001) N+ type, In Slze:. 25.4 mm in dia x 0.3 mm
. Doping level: >4E18 cm”-3
5. doped, 25.4 mm in dia x L
0.3 mm. 2s Resistivity: less than 1 x10 A-3 ohm-cm
= mm, £sp Orientation: (0001) +/-0.5°
Polish: double sides polished.
Packing: in 100 class plastic bag in 1000 class clean room
78. ZnO epi film on Al203
No. Item Description
ZnO Epi Template Specifications:
Film: ZnO epi film on Sapphire <0001> N2-doped
Film thickness: 500 A (0.5 um)
ZnO Epi Film on Total Thickness Variation: 5%
1 Sapphire(0001), Resistivity: 10--1000 ohm-cm

2"x0.5mm, N2 -doped,
Zn0: 0.5 um

Epi orientation: <0001>

Film quality: < 50 arc seconds by double crystal x-ray diffraction
2"meter +/- 0.5 mm x 0.5 mm, <0001>orn.

Polish: one side polished

Surface roughness: < 5A
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79. ZnSe
No. Item Description
Single crystal ZnSe
Size: 10mm x 10mm x 0.5mm
1. igiiéig?mm L Orientation: (100) +/-0.5°
’ » 2SP Polishing: one side polished. <10A
Packing: In 1000 class cean room with 100 class clean bag
Single crystal ZnSe
ZnSe (100) Slz.e: 10rT1mx10mmx0.5mm
2. 10x10x0.5mm. 25 Orientation: (100)
’ » £5P Polish: both two sides polished with rooughness < 5A
Packed: in 1000 class clean room with 100 class plastic plastic bag
Single crystal ZnSe
Size: 10mm x 10mm x 1.0mm
3. igiiéig%)mm 95 Orientation: (100) +/-0.5°
’ » <SP Polishing: two sides polished. <10A
Packing: In 1000 class cean room with 100 class clean bag
Single crystal ZnSe
Size: 5 mm x5 mm x 0.5mm
4. i:Se (100) 5x5x0.5mm, | (e ntation: (100) +/-0.5°
P Polishing: one side polished. <10A
Packing: In 1000 class cean room with 100 class clean bag
ZnSe (110) S!ngle crystal ZnSe
. Size: 10mm x 10mm x 1.0mm
10x10x1.0mm, 2sp with . . o
5. s/d: 60/40 on both sides Orientation: (110) +/-0.5
bi h resistivit ' | Polishing: two sides polished. with s/d: 60/40
& Y High resistivity.R>E6 ohm.cm
80. ZnTe
No. Item Description
Single crystal ZnTe
Size: 10mm x 10mm x 0.5 mm
1. | ZnTe (110) 10x10x Orientation: (110) +/-0.5°

0.5mm, 2sp Resistivities: >1E6 ohm-cm

Polishing: two sides polished. 60/40

ZnTe Random orientation | Single crystal ZnTe

2. , N type, 10x10x0.5 mm, Size: 10mm x 10mm x 0.5 mm

2sp N type

Specific Resistivity: > 1076 ohm-cm
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Orientation: Random orientation
Polishing: two sides polished.
Scratch/Dig: 60/40

ZnTe (100) , N type,
10x10x0.5 mm, 2sp

Single crystal ZnTe

Size: 10mm x 10mm x 0.5 mm

N- type

Specific Resistivity: > 1026 ohm-cm
Orientation: (100) +/-0.5°
Polishing: two sides polished.
Scratch/Dig: 60/40

ZnTe (100), P type,
10x10x0.5 mm, 2sp

Single crystal ZnTe

Size: 10mm x 10mm x 0.5 mm

P- type

Specific Resistivity: > 1026 ohm-cm
Orientation: (100) +/-0.5°
Polishing: two sides polished.
Scratch/Dig: 60/40

ZnTe (110)
10x10x1.0mm, 2sp

Single crystal ZnTe

Size: 10mm x 10mm x 1.0 mm
Resistivities: > 1E06 ohm-cm
Orientation: (110) +/-0.50
Polishing: two sides polished. 60/40

81. ZnS

No. Item

Description

ZnS (110) 10x10x1.0mm,
2sp(Two sides 60/40
polished)

Single crystal ZnS

Size: 10mm x 10mm x 1.0 mm
Orientation: (110) +/-0.5°
Resistivities: >1E6 ohm-cm
Polishing: Two sides 60/40 polished

ZnS (110) 5x5x0.5mm,
2sp(Two sides 60/40
polished)

Single crystal ZnS

Size:5mm x5 mmx 0.5 mm
Orientation: (110) +/-0.5°
Resistivities: >1E6 ohm-cm
Polishing: Two sides 60/40 polished

ZnS (111) 10x10x0.5mm,
1sp(One side polished)

Single crystal : ZnS

Size: 10mm x 10mm x 0.5 mm
Orientation: (111) +/-0.5°
Resistivit: High

Polishing: One side polished
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