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Research on shutdown characteristics of thyristor reverse parallel diodes
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Abstract: Thyristor has the advantages of good control characteristics, long life time, small size, low noise, etc.,
and it is an important device for high-power pulsed power supplies. However, when a thyristor is used under high
voltage, high current, and repetitive frequency working conditions, the thyristor may not be turned off within a certain
time, causing the pulse power supply to fail. To improve the working ability of the thyristor under repetitive frequency,
this paper studies the turn-off process of the pulse power thyristor component. Based on the turn-off principle and
experimental analysis of the thyristor, it is found that under the same conditions, increasing the current peak value has
little effect on the reverse recovery characteristics of the thyristor, and the relationship is got between reverse recovery
time, reverse recovery charge and di/dt of the thyristor. The reverse recovery current waveform of the thyristor is fitted
according to the experimental data, and the current exponential function model is modified to better fit the reverse
recovery current.
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Fig.3 Shutdown experiment circuit diagram
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Fig. 6 Switch connection diagram Fig. 7 Thyristor shutdown voltage and current waveform at 1500 V
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Table 1 Thyristor shutdown data at different voltages

U I/A Inm/A ts/ps t/us di/dt/(A-ps™) £/ s 0,,/uC
350 183.5 42.35 223 42 1.90 64.3 1245.6
400 200.8 50.2 25.4 433 1.98 68.7 1582.6
450 247.8 53.33 21.1 54.7 2.53 75.8 1831.0
550 313.7 69.02 20.8 57.5 3.32 78.3 24433
650 363.9 78.43 21 50.5 3.73 71.5 2545.6
800 461.2 90.98 22.4 65.3 4.06 87.7 3602.0
1000 571 109.8 21.6 65.3 5.08 86.9 4303.2
1200 683.9 125.5 23.1 62 5.43 85.1 4832.6
1050 577.3 119.2 19.8 74.6 6.02 94.4 5046.3
1550 859.6 156.9 21.9 77.1 7.16 99 6977.6
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Table 2 Shutdown calculation data

di/dt/(Alps) O./nC Inm/A t/us
calculated value 6.81 615522 147.18 92.96
experimental value 6.81 6071.8 150.6 89.4
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