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1. Double Pulse Test Theory

The double pulse switching test is done with
an inductive load and a power supply. The
inductor is used to replicate circuit conditions
in a converter design.

The figure 1 shows the current flow within the
different stages of the test for a Double Pulse
Test with MOSFETs.

Remark: The TRR and Isc test use similar test circuit.

Figure 1
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2. Double Pulse Switching Test Specifications:

Test Item Parameter Range Accuracy Test Condition

Double pulse 

switching test

(with Inductive load)

Tdon 5~10000ns

Vds：±2%

Ids：±4%

Vgs：±1.5%

L-Load：
20uH、50uH、100uH、
200uH、500uH、1mH

Stability：±3%[1]

Vdc：50~1200V

Ids(Ice)：5~400A

L-Load：20uH、50uH、100uH、200uH、
500uH、1mH

Vge(Vgs) ON ：0~20V

Vge(Vgs) OFF：-20~0V

Rg ON: 0~255ohm, step 1ohm, accuracy 1%

Rg OFF: 0~255ohm, step 1ohm, accuracy 1%

1st on time：1~1000μs，step 0.1μs

1st off time：1~100μs，step 0.1μs

2nd on time：1~100μs，step 0.1μs 

Tr 5~10000ns

Ton 5~10000ns

Imax 400A

Eon 1~1000000μJ

Di/Dton 0.01~100KA/μs

Dv/Dton 0.01~100KA/μs

Vmax1 50~1200V

Vmax2 50~1200V

Tdoff 5~10000ns

Tf 5~10000ns

Toff 5~10000ns

Eoff 1~1000000μJ

Di/Dtoff 0.01~100KA/μs

Dv/Dtoff 0.01~100KA/μs

[1] With good contact and HDO6054B Oscilloscope in Lab
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3. TRR Test Specifications:

Test Item parameter range accuracy Test condition

TRR test

Irr 400A

Vds：±2%

Ids：±4%

Vgs：±1.5%

L-Load：
20uH、50uH、100uH、
200uH、500uH、1mH

Stability：±3%[1]

Vdc：50~1200V

Ids(Ice)：5~400A

L-Load：20uH、50uH、100uH、200uH、
500uH、1mH

Vge(Vgs) ON ：0~20V

Vge(Vgs) OFF：-20~0V

Rg ON: 0~255ohm, step 1ohm, accuracy 1%

Rg OFF: 0~255ohm, step 1ohm, accuracy 1%

1st on time：1~1000μs，step 0.1μs

1st off time：1~100μs，step 0.1μs

2nd on time：1~100μs，step 0.1μs 

Trr 5~10000ns

Qrr 0.001~100μC

Erec 1~1000000μJ

IFM 400A

[1] With good contact and HDO6054B Oscilloscope in Lab
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4. Isc Test Specifications:

Test Item Parameters Range Accuracy Test Condition

Isc test

Imax 1000A

Vds：±2%

Ids：±4%

Vgs：±1.5%

Stability：±3%[1]

Vdc：50~1200V

Ids(Ice)：Max 1000A

Vge(Vgs) ON：0~20V

Vge(Vgs) OFF：-20~0V

Rg ON: 0~255ohm, step 1ohm, accuracy 1%

Rg OFF: 0~255R，step 1ohm, accuracy 1%

1st on time：1~10μs，step 0.1μs

Vmax 50~1200V

Tsc 1~10us

[1] With good contact and HDO6054B Oscilloscope in Lab
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Parasitic inductance affect the test accuracy

Due to the parasitic effect in the test circuit, there is  overshoot 

and ringing etc., to affect the switching test accuracy.

6



More Cost-effective Tester

From the waveform and calculation, the parasitic inductance in our test circuit is 29.81nH。

Parasitic inductance in our test circuit
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5. Case Study: IGBT(IKW40N120H3FKSA1) Switching Test Waveform and result 

Double pulse test waveform 
of the IGBT device: 

Red line：Vgs

Yellow line：Vds

Blue line：Ids

Vgs

Vds

Ids
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Switching Test of IGBT   
(IKW40N120H3FKSA1）

Test condition and test result.
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Waveform of Tdoff and Tf of IGBT (IKW40N120H3FKSA1) 

Tdoff Tf

First off waveform, Tdoff=196.5ns. First off waveform, Tf=196.5ns.
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Waveform of Tdon and Tr of IGBT(IKW40N120H3FKSA1) 

Tdon Tr

Second on waveform, Tdon=19.8ns. Second on waveform, Tr=31.9ns.
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Waveform of IGBT（IKW40N120H3FKSA1) Trr Test
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Trr=393.5ns

Vgs

Vds

Ids
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Waveform of IGBT（IKW40N120H3FKSA1）    
Isc Test
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Isc=187.0A

Ids

Vds

Vgs
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Double pulse test waveform 
of the SIC Mosfet device 

Red line：Vgs

Yellow line：Vds

Blue line：Ids

14

6. Case Study: SiC Mosfet(C160N120SM) Switching Test Waveform and Result 

Vgs

Vds

Ids
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Switching Test of SIC Mosfet
(C160N120SM) 
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Test condition and test result.
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Waveform of Tdoff and Tf of SIC Mosfet (C160N120SM) 

Tdoff Tf
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Vgs Vgs

Vds Vds

Ids Ids

First off waveform, Tdoff=59.1ns. First off waveform, Tf=24.7ns.
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Waveform of Tdon and Tr of SIC Mosfet (C160N120SM)

Tdon Tr

DUT Second on waveform, Tdon=20.9ns。 DUT Second on waveform, Tr=37.8ns。
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Waveform of SIC Mosfet (C160N120SM) Trr Test
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Trr=122.8ns

Vgs

Vds

Ids
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Waveform of SIC Mosfet(CI60N120SM) Isc Test
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Isc=479.1A

Vgs

Vds

Ids
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