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Silicon Carbide Substrates

Product Specifications

4H N-Type
6H N-Type and 6H Semi-insulating
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SILICON CARBIDE MATERIAL PROPERTIES

Property 4H-SIC, Single Crystal 6H-SIC, Single Crystal
Lattice Parameters a=3.076 A a=3.073 A
c=10.053 A c=15.117 A
Stacking Sequence ABCB ABCACB
Mohs Hardness ~0.2 ~9.2
Density 3.21 glem?® 3.21g/cm®
Therm. Expansion 6 6
Coefficient 4-5X107/K 4-5X107/K
: no=2.61 No= 2.60
Refraction Index @750nm Ne= 266 o= 2.65
Dielectric Constant c~9.66 c~9.66
Thermal Conductivity a~4.2 W/icm-K@298K
(N-type, 0.02 ohm.cm) c~3.7 W/cm-K@298K
Thermal Conductivity a~4.9 Wicm K@298K
(Semi-insulating) c~3.9 W/cm-K@298K
Band-gap 3.23 eV 3.02 eV
Break-Down Electrical 3-5X 10°V/cm 3-5X 10°V/cm
Saturation Drift Velocity 2.0X10°m/s 2.0X10°m/s

Applications

[1I-V Nitride Deposition

Optoelectronic Devices

High-Power Devices

High-Temperature Devices

High-Frequency Power Devices
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2 inch diameter Silicon Carbide (SiC) Substrate Specification

Tk R K RA %
S Grade Production Research Grade Dummy Grade
HAT Diameter 50.8 mmz+0.38 mm
JEE Thickness 330 pm+25um
A Wiafer Orientation On axis : <0001>+0.5° for 6H-N/4H-N/6H-SI Off axis : 4.0° toward <1120 >+0.5° for 4H-N
W =g Micropipe Density <5cm? <15cm™ | <50cm”
4H-N 0.015~0.028 Q-cm
L BH R Resistivity 6H-N 0.02~0.1 Q-cm
6H-SI >1E5 Q-cm | (90%) >1E5 Q-cm
FEALIB 1A Primary Flat {10-10}+5.0°
FEREAIBNKSE  Primary Flat Length 15.88 mm=1.65 mm
WGERLINKE  Secondary Flat Length 8.0 mm1.65 mm
WGENRLIZ TR Secondary Flat Orientation Silicon face up: 90° CW. from Prime flat +5.0°
% Edge exclusion 1mm
S R AR/ il FE B E TTV/Bow /Warp | <15um /<25um /<25um
<
KMEFHAEE  Roughness E?\I/;;h I;z;(l)r;n;m
BB (G BEIN) # None None 1 allowed, <1 mm

Cracks by high intensity light

INTT A CREOGXT D *
Hex Plates by high intensity light

Cumulative area<<1 % Cumulative area<<2 %

Cumulative area<<5 %

EZE(CSIWADYIN)
Polytype Areas by high intensity light

None Cumulative area<<2 %

Cumulative area<<5%

R GRIEKT )<
Scratches by high intensity light

3 scratches to 1 X wafer diameter

cumulative length cumulative length

5 scratches to 1 X wafer diameter

8 scratches to 1 X wafer diameter
cumulative length

Hiil#  Edge chip

None

3 allowed, <0.5 mm each

5allowed, <1 mm each

RIMTGH RGN
Contamination by high intensity light

None

Notes:

* Defects limits apply to entire wafer surface except for the edge exclusion area.
# Defects shall be existed in the edge area, only defect beyond of the prescribed scope could be considered as reject cause. & the scratches should be checked on Si face only.
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3 inch diameter Silicon Carbide (SiC) Substrate Specification

Tk ALK R

% Grade Production Research Grade Dummy Grade
HE Diameter 76.2 mm=0.38 mm
JEE Thickness 350 pm+25um
a7 1) Wafer Orientation On axis : <0001>+0.5° for 4H-N/6H-SI Off axis : 4.0° toward <1120 >+0.5° for 4H-N
W =g Micropipe Density <5cm? <15cm™ | <50cm”

L 4H-N 0.015~0.028 Q-cm
L Resistivity  gs >1E5 Q-cm | (90%) >1E5 Q-cm
FE i Jim Primary Flat {10-10}#5.0°
FEAIAKE  Primary Flat Length 22.22 mm#3.17 mm
UCENLIAKE  Secondary Flat Length 11.18 mm+1.52 mm
UGENIILTJT ) Secondary Flat Orientation Silicon face up : 90° CW. from Prime flat +5.0°
h%% Edge exclusion 2 mm
S JE AR A il R E TTV/Bow /Warp | <15um /<25um /<35um
KIMFKEE  Roughness (P:(')\I/;;h Ezzé';:m
AT UL) # None 1 allowed, <1 mm 1 allowed, <2 mm

Cracks by high intensity light

NI A CREOGXT D) *
Hex Plates by high intensity light

Cumulative area <1% Cumulative area <2%

Cumulative area <5%

Z R (5ROGXT W I)*
Polytype Areas by high intensity light

None Cumulative area<<2 %

Cumulative area<<5%

TIIR G AT Wy
Scratches by high intensity light

5 scratches to 1 X wafer diameter
cumulative length

3 scratches to 1 X wafer diameter
cumulative length

8 scratches to 2 X wafer diameter
cumulative length

fiii#  Edge chip

None 3 allowed, <0.5 mm each

5allowed, <1 mm each

FIEGZY) CRIGAT LD
Contamination by high intensity light

None

Notes:

* Defects limits apply to entire wafer surface except for the edge exclusion area.
# Defects shall be existed in the edge area, only defect beyond of the prescribed scope could be considered as reject cause.
& the scratches should be checked on Si face only.
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4 inch diameter Silicon Carbide (SiC) Substrate Specification

&% Grade Z% Lbg % AR
Zero MPD Production Research Grade Dummy Grade

HE Diameter 100.0 mm+0.5 mm
JEE Thickness 350 pm+25um
A Wafer Orientation Off axis : 4.0° toward <1120 >+0.5° for 4H-N On axis : <0001>+0.5° for 6H-SI
e Micropipe Density <lcm? | <5cm? <15cm? | <50cm”

L 4H-N 0.015~0.028 Q-cm
R Resistivity  gpy7g >1E5Q-cm | (90%)=1E5 Q-cm
FEALIB 1A Primary Flat {10-10}+5.0°
FEREAIBNKSE  Primary Flat Length 32.5 mm+2.0 mm
WGERLINKE  Secondary Flat Length 18.0mm%2.0 mm
WGENRLIZ TR Secondary Flat Orientation Silicon face up: 90° CW. from Prime flat +5.0°
WSS Edge exclusion 3mm
R FEARAR S gl FE 8 i EE TTV/Bow /Warp | <15um /<25um /<40um

i <

KIEFHAEE  Roughness CP:(I)\I/;;h I;:;(l)r;n;m
L (5RIGKT ) # None 1 allowed. <2 mm Cumulative length<10mm, single

Cracks by high intensity light

length<<2mm

INTT A CREOGXT D) *
Hex Plates by high intensity light

Cumulative area <1% Cumulative area <2%

Cumulative area <5%

EZE(CSIWADYIN)
Polytype Areas by high intensity light

None Cumulative area <2%

Cumulative area <5%

R (R AT )<=
Scratches by high intensity light

5 scratches to 1 X wafer diameter
cumulative length

3 scratches to 1 X wafer diameter
cumulative length

5 scratches to 1 X wafer diameter
cumulative length

Hiil#  Edge chip

None 3 allowed, <0.5 mm each

5 allowed, <1 mm each

RIMTGH RGN
Contamination by high intensity light

None

Notes:

* Defects limits apply to entire wafer surface except for the edge exclusion area.
# Defects shall be existed in the edge area, only defect beyond of the prescribed scope could be considered as reject cause.
& the scratches should be checked on Si face only.
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6 inch diameter, 4H-N Silicon Carbide (SiC) Substrate Specification

&% Grade Z% Lk BIAR RAR
Zero MPD | Production Grade Research Grade Dummy Grade

JERE Diameter 150.0 mm+0.25 mm

JE g Thickness” 500 pm+25pm

B 7 77 ] Wafer Orientation Off axis : 4.0° toward <1120 >+0.5° for 4H-N

FEAIB 1A Primary Flat

{10-10}+5.0°

FEREAIBNKSE  Primary Flat Length 47.5 mm#+2.5 mm
h%% Edge exclusion 3 mm
SE BEARA S i R S TTV/Bow /Warp | <15um /<40pm /<60um
WS Micropipe Density <lcm? | <5cm? <15cm? <50 cm™
F BH 2 Resistivity 0.015~0.028 Q-cm
Polish  Ra<lnm
KIMFKEE  Roughness CcMP  Ra05nm
7 (R T . = .
RGL(GRIEIT M) # None 1 allowed. <2 mm Cumulative length<10mm, single

Cracks by high intensity light

length<<2mm

INTT AR RG>
Hex Plates by high intensity light

Cumulative area <1% Cumulative area <2% Cumulative area <5%

EZE(CSIWADYIN)
Polytype Areas by high intensity light

None Cumulative area<<2% Cumulative area<<5%

R (R AT )<=
Scratches by high intensity light

5 scratches to 1 X wafer diameter
cumulative length

5 scratches to 1 X wafer diameter
cumulative length

3 scratches to 1 X wafer diameter
cumulative length

fii#  Edge chip

None 3 allowed, <0.5 mm each 5 allowed, <1 mm each

RIS CRIGAT LD
Contamination by high intensity light

None

Notes:

A Thickness of 350um+25um is available upon request.

* Defects limits apply to entire wafer surface except for the edge exclusion area.

# Defects shall be existed in the edge area, only defect beyond of the prescribed scope could be considered as reject cause.
& the scratches should be checked on Si face only.
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