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PIN diode temperature characteristics prediction based on
variational mode decomposition and autoencoder

Zhang Yang, Zhou Yang, ZhangZehai, Yang Fuxiang, Ge Xingjun
(College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract: PIN diodes are critical devices for preventing damage from strong electromagnetic signals.
Accurately predicting the temperature rise curve of the PIN diode has important guiding significance for selecting
protective devices. Machine learning-based methods can effectively predict the characteristics of devices. However,
the temperature rise characteristic curve of the PIN diode contains strong nonlinearity and small fluctuations, and
traditional machine learning methods cannot predict accurately. To accurately predict the temperature rise
characteristic curve of PIN diodes, this paper proposes a prediction method that combines variational mode
decomposition (VMD) and autoencoder to decompose the temperature rise characteristics into sub-signals, which
include high-frequency fluctuations, intermediate quantities, and low-frequency trend quantities. Then an autoencoder
is used to predict each component. Finally, the predicted values of the components are added together, so as to
accurately predict the temperature rise characteristic curve of the PIN diode. By comparing with various machine
learning methods, it is verified that combining VMD decomposition can effectively improve prediction accuracy, and
the advantage of autoencoder in fitting characteristic curves is also verified.
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Fig. 1 Flowchart of the proposed algorithm by combining decomposition and autoencoder
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