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1Other applications



Power Transistor

• It takes some time for the current and voltage to fall/rise
• Losses are generated during a switching event
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Figure 6.2: Course compendium



Measure switching characteristics
• Measure current and voltage during turn on and off events.

• Double pulse testing

Turn off Turn on
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Double pulse tester – The different parts

Power Supply 
&

Current limiting resistor

DC-link Capacitor Power transistors

Inductive load
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Double pulse tester – How it works
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Double pulse tester – How it works
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Double pulse tester – Parasitics

• Paracitics are present in any real circuit
• Non ideal switching events
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PCB design

• A good PCB design can reduce stray inductance

Figure 6-9: CREE, Design Considerations for Designing with Cree SiC Modules Part 2. Techniques for Minimizing Parasitic Inductance
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Results – PCB (Prototype 1 only 30V)
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Results

• Video from the lab
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Results
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• Ringing is also caused by capacitance in the circuit



Results - Measurements
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Figure 9-10: CREE, SiC MOSFET Double Pulse Fixture

Rise time Fall time

90 % 90 %

10 % 10 %



Measurement equipment - Properties

• Bandwidth
• Delay
• Accuracy
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Measurement equipment – Examples of probes
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Single ended Differential

Ground

Figures: CREE, CPWR-AN45 Wolfspeed WolfPACKTM Dynamic Performance Application Note



Measurement equipment – Examples of probes
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Figures: CREE, CPWR-AN45 Wolfspeed WolfPACKTM Dynamic Performance Application Note

Resistor Rogowski coil



What else can the double pulse tester be used for?
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Investigate how switching events effect electric insulation

• Switching events cause high dV/dt

• High dV/dt can break down insulation in electric 
machines

https://www.motorsatwork.com/from-the-blog/troubleshooting-series-insulation-resistance-indices/



Test of electric insulation
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Optional
Double pulse 

tester



Programmable gate driver
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Figures: https://www.microchip.com/en-us/products/power-management/silicon-carbide-sic-devices-and-power-modules/digital-programmable-gate-drivers



Filter - Reduce dV/dt 
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Summary

• A double pulse tester can be used to characterize power transistors

• PCB design is important for proper switching performance

• High bandwidth is needed for the measurement equipment
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Questions?
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