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Epitaxy Structure Thickness (nm) Conductivity/ . Comment
dopant concentration
SiN 20 £ 1.0 NA
N-GaN 250 * 10% N-type (Nn~5¢18 cm-3)  |Free-electron concentration
P-GaN 500 + 10% P-type (Mg ~2¢19 cm-3)  |Mg concentration
N-GaN 2500 £ 10% N-type (Nn<5e16 cm-3)  |Free-electron concentration
N-GaN 300 = 10% N-type (Nn~5¢18 cm-3)  |Free-electron concentration
AlN(nucleation) Strain-adjusted thickness NA Bow control
Substrate 4” ;500 mm; on-axis Semi-insulating
g‘ﬁaﬂa’%ﬁ»ﬁiﬁ ’]‘ﬁ%?’% ;T\: .
Epitaxial Layers Properties |Item (Specification) Measurement Method |Measurement Frequency
Crystallinity GaN(002) (<350 arcsec) HR-XRD Every wafer
GaN(102) (<500 arcsec) HR-XRD Every wafer
Cartier concentration Nn(<5e16, ~5¢18 cm-3) Hall On calibration wafer only
Mg (~2e19 cm-3) SIMS On calibration wafer only
Water Bow Sori (<100 pm) Optical Every wafer
Thickness and uniformity Total thickness (STD <5%) |Optical Every wafer
Layer thickness Optical Every wafer
Surface roughness Ra (<2nm) AFM One on each batch
Bodo b £ B B P % RAINRE)S 5% 5
Layer Calibration Calibration Objectives  |[Measurement Technique |Delivery
Free-electron density; Hall
N-GaN Thickness Optical Report
Crystal quality XRD
Free-electron density; Hall
N+ GaN Thickness Optical Report
Crystal quality XRD
Mg concentration SIMS
PGaN Thickness Optical Report
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Crystal quality XRD
L Thickness Optical
In-situ SiN Report
oSSt Surface roughness AFM cpo
. Wafer b Optical
Nucleation/buffer layer Cr?/set; c(jlj;hty Xig 4 Report
Layer thickness Optical
Total thickness .
. . Optical
Full Structure uniformity 6 wafers with COA
Crystal quality XRD
Wafer bow Optical
Surface roughness AFM
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Epitaxy Structure Thickness (nm) Conductivity/ . Comment

dopant concentration
SiN 20 1.0 NA
N-GaN 250 + 10% N-type (Nn~5¢18 cm-3)  |Free-electron concentration
P-GaN 500 = 10% P-type (Mg ~2¢19 cm-3)  |Mg concentration
N-GaN 2500 £ 10% N-type (Nn<5el16 cm-3)  |Free-electron concentration
N-GaN 300 + 10% N-type (Nn~5¢18 cm-3)  |Free-electron concentration
AlN(nucleation) Strain-adjusted thickness NA Bow control
Substrate 4” ;500 mm; on-axis Semi-insulating
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Epitaxial Layers Properties

Item (Specification)

Measurement Method

Measurement Frequency

Crystallinity GaN(002) (<350 arcsec) HR-XRD Every wafer
GaN(102) (<500 arcsec) HR-XRD Every wafer
Carrier concentration Nn(<5el6, ~5e18 cm-3) Hall On calibration wafer only
Mg (~2e19 cm-3) SIMS On calibration wafer only
Wafer Bow Sori (<100 pum) Optical Every wafer
Thickness and uniformity Total thickness (STD <5%) |Optical Every wafer
Layer thickness Optical Every wafer
Surface roughness Ra (<2nm) AFM One on each batch
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Layer Calibration Calibration Objectives  |[Measurement Technique |Delivery
Free-electron density; Hall
N-GaN Thickness Optical Report
Crystal quality XRD
Free-electron density; Hall
N+ GaN Thickness Optical Report
Crystal quality XRD
Mg concentration SIMS
P GaN Thickness Optical Report
Crystal quality XRD
L Thickness Optical
In-situ SN Surface roughness AFM Report
. Wafer bow Optical
Nucleation/buffer layer Crystal quality YRD Report
Layer thickness Optical
Total thickness .
uniformity Optical _
Full Structure Crystal quality XRD 6 wafers with COA
Wafer bow Optical
Surface roughness AFM
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