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o
Silicon Carbide lli

* Higher energy bandgap

Semiconductor

» Lower specific on-resistance (mQ*mmg2)
* Smaller chip area
Power Device  Faster switching speed - Lower switching losses

» Higher switching frequencies
* Higher power density

Application

... 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
the dynamic behavior of the power MOSFET
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e
Limitations of characterization techniques ll‘

Curve Tracers Dynamic meas.
l l ----------- Switching trajectory
A Conventional measurement solutions
Proposed in this work
Extract
9 static IV-characteristic
- from dynamic measurements
-
VDS 800 V

Universitat Stuttgart — Institut fir Robuste Leistungshalbleitersysteme 6



Agenda

Proposed measurement technique




Extended IV characteristics of power MOSFETs

Important to consider:
m) 1. Time window
2. Intrinsic voltages
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Extended IV characteristics of power MOSFETs
Time interval: Current commutation
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Extended IV characteristics of power MOSFETs
Time interval: Current commutation
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Extended IV characteristics of power MOSFETs
Time interval: Current commutation

1))

to t] t fime t3 t4 VDS

Universitat Stuttgart 11



Extended IV characteristics of power MOSFETs
Time interval: Current commutation
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Extended IV characteristics of power MOSFETs
Time interval: Current commutation

Measuring at different Vi ...
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Extended IV characteristics of power MOSFETs
Time interval: Current commutation

Measuring at different Vi ...
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Extended IV characteristics of power MOSFETs
Time interval: Current commutation

Measuring at different Vi ...
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Extended IV characteristics of power MOSFETs

Important to consider:
1. Time window /

Current # 2. Intrinsic voltages
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@
Extended IV characteristics of power MOSFETs ll‘
Internal voltage calculation Vg i
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Internal V55 can be extracted from
gate-source capacitance C.«
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Extended IV characteristics of power MOSFETs

Important to consider:
1. Time window /
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Measurement results
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Extended IV characteristics of power MOSFETs
DUT: SCT2160KE SiC planar MOSFET 1200V, 22A, 160mQ
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Extended IV characteristics of power MOSFETs

DUT: SCT2160KE SiC planar MOSFET 1200V, 22A, 160mQ
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v Linear and saturation region may have different temperature coefficient
v' Short-channel effects (DIBL) measured
v' Temperature dependence: Density of interface traps (Dit) in SiC/SiO2 interface
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» High power iso-thermal meas.
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