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Semiconductor

• Higher energy bandgap

Power Device

• Lower specific on-resistance (mΩ*mm²)

• Smaller chip area 

• Faster switching speed → Lower switching losses

Application

• Higher switching frequencies

• Higher power density
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Silicon Carbide

Source of photos: 

https://www.electronicsweekly.com/uncategorised/march-wafer-sales-soar-2020-04/

Reimers et al. IEEE Transactions on vehicular technology, 2019

… than Silicon
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Dynamic behavior of a power MOSFET
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Static IV characteristics (i.e. Gm) in the HV saturation region influences 
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Limitations of characterization techniques
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Extended IV characteristics of power MOSFETs
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Important to consider:

1. Time window

2. Intrinsic voltages
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Extended IV characteristics of power MOSFETs
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Important to consider:

1. Time window

2. Intrinsic voltagesCurrent

Commutation



Extended IV characteristics of power MOSFETs

19.08.2021Universität Stuttgart – Institut für Robuste Leistungshalbleitersysteme 17

Internal voltage calculation VGS_int

Internal VGS can be extracted from

gate-source capacitance CGS

not affected by surrounding parasitics ☺

𝐼𝐶 = 𝐶 ∙
𝑑𝑉𝐶
𝑑𝑡



Extended IV characteristics of power MOSFETs
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Important to consider:

1. Time window

2. Intrinsic voltagesCurrent
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Extended IV characteristics of power MOSFETs 

Output Characteristics

Linear Scale Logarithmic Scale

DUT: SCT2160KE SiC planar MOSFET 1200V, 22A, 160mΩ
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Extended IV characteristics of power MOSFETs

✓ Linear and saturation region may have different temperature coefficient

✓ Short-channel effects (DIBL) measured

✓ Temperature dependence: Density of interface traps (Dit) in SiC/SiO2 interface

DUT: SCT2160KE SiC planar MOSFET 1200V, 22A, 160mΩ
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This work

Application

Dynamic behavior

of 

SiC power MOSFETs

( ? )

New insights on dyn. behavior 

of SiC power MOSFETs

• Linear and saturation region may 

have different temperature coeff.

• SCE impact VGSth at HV

Motivation

• Accurate power 

transistor model

• Circuit level 

optimization

Extended IV meas. Technique

• High power iso-thermal meas.

• Full operation range IV char.
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