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Abstract: To solve the problem of heat dissipation in Three Dimensional Field Programmable Gate Array
Technology (3D FPGA), an interconnect channel architectural design method with low thermal gradient
feature is proposed. A thermal resistance network model is established for the 3D FPGA, and theoretical
studies and thermal simulation experiments are carried out on the influence of different types of channels on the
thermal performance of 3D FPGA. Further, non-uniform vertical direction channel structures of 3D FPGA are
proposed. Experiments indicate that 3D FPGA designed using the method proposed can reduce the maximum
temperature gradient between different layers by 76.8% and the temperature gradient within the same layer by
10.4% compared with the traditional channel structure of 3D FPGA.
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