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Research on the generation of random sequences based on
improved linear congruence algorithm
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Abstract: The junction temperature of insulated gate bipolar transistor (IGBT) devices is an important factor leading to its failure. In
order to restrain the junction temperature of IGBT, a new random pulse width modulation (RPWM) strategy is introduced into IGBT
devices, which can effectively reduce the rise and fluctuation of junction temperature. The pseudo—-random number is generated by the
linear congruence algorithm, and the Markov chain algorithm is combined with it to enhance the randomness of the generated random
sequence. The theoretical analysis of the random sequence generated under this strategy can further restrain the junction temperature
effect on IGBT. In the experimental verification, when the IGBT device is running in a given period of time, the junction temperature
of the new random PWM strategy is 3.56 K lower than that of the IGBT device without it, which shows that the random PWM strategy
based on the linear congruence method with Markov chain can better suppress the junction temperature of IGBT.
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Fig. 1 Schematic diagram of IGBT equivalent circuit
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Fig. 2 Schematic diagram of random carrier frequency PWM
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Fig. 3 Schematic diagram of random number sequence generation
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Fig. 4 Stochastic PWM strategy control structure diagram of linear

congruence method for Markov chains
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Fig. 5 Distribution of random numbers
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Fig. 6 Effect of junction temperature on IGBT in three ways
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