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A Source for Details
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Introduction to Silicon Carbide

Motivation

Fabrication of SiC MOS Capacitor

Result and Discussion

Open Issues

Summary

Outline
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• A Compound Semiconductor with
Wide Bandgap
High Breakdown Field
High Thermal Conductivity

What’s SiC? 

Device Physics
SiC vs Si
Reliability physics
Effects of T, radiation
1-D/2-D simulation

Application 
Diodes

Thyristors
Transistors

State-of-the-Art SiC Growth

Processing
Oxide quality
Edge termination
Implantation

Compatibility with Si-Processing



5

Georgia Institute
of Technology
School of Electrical and Computer Engineering

Tianbing Chen, 11/02

• Low effective channel mobility in SiC MOSFET due to interface
defects and oxide trap density
- Carbon residue at growth interface
- rough surface morphologies

• Effective channel mobility of
4H-SiC MOSFET increases 
significantly  after NO 
annealing

Why NO Annealing? 
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Field effect mobility for dry oxide 4H-SiC MOSFETs
fabricated with and without an NO passivation.

Chung GY et. al, IEEE Elec. Dev. Lett, vol. 22, pp. 176-178, 2001
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Fabrication of SiC MOS

1 SiC Substrate

2 Oxidation/Annealing

3 Photoresist Spining

4 Lithography

5 Metal Deposition

6 Lift Off

SiC Substrate Oxide

Photoresist Metal
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Oxidation/Annealing
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CV Result

CV Theory
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Pre-radiation C-V characteristics of SiO2/SiC MOS capacitors both with and without NO passivation.
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CV Results (cont.)

CV versus irradiation dose
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Oxide Charge

NO passivation
Without Passivation

Qeff increases with irradiation dose
Qeff increases after NO passivation
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Interface defect Density
Dit increases slightly with irradiation dose
Dit decreases dramatically after NO passivation
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Dit Results (cont.)
Dit decreases by 3~4x after NO passivation
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Compare with Si Tech

Qeff much higher than Si MOS capacitor
Comparable Dit after proper NO passivation
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Open Issues

CV data only offer information about net charge!

-----TSC (thermally stimulated current)

How to decrease those interface defects?

-----EBIC (electron beam introduced current)

-----DLTS (deep level transient spectroscopy)
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Summary

NO passivation increase Qeff slightly while decrease Dit by 3~4x

Qeff increases with irradiation dose and saturate after 4 Mrad, 

independent of the passivation

Dit increases with irradiation dose and saturates only for NO 

passivated SiC MOS capacitor


