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Abstract This paper proposes a novel GaAs pHEMT linear equivalent circuit model with noise sources to realize more
accurate device characteristics at cryogenic temperature. Each component of the proposed circuit model has temperature
dependent characteristics based on its material property. The proposed model can exhibit the device characteristics from room
temperature to cryogenic temperature. Therefore, the model can predict the device performances at cryogenic temperature by
using its room temperature characteristics. The proposed model accuracy was evaluated by using reported cryogenic device
performances at 77K and 25K below 20 GHz. That results in good agreement between the model characteristics and
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Fig. 1 Proposed equivalent circuit model Fig. 4 Comparison of S-parameter characteristics.
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Fig. 2 Proposed equivalent circuit model with noise sources. Fig. 5 Comparison of noise temperature characteristics.
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Fig. 3 Calculated minimum noise temperature and associated gain.

measurement.
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