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Abstract: A subgridding technology is implemented in the finite-element time-domain(FETD) method, and with spa-
tial modes filtering(SMF) method further developed into the unconditionally-stable subgridding SMF-FETD(SSMF-FETD)
method. The specific implementation scheme of the subgridding technology in FETD is given, including the numbering
scheme of the edges of the coarse grid at the junction of coarse and fine grid regions, the establishment process of the sys-
tem matrices, and the system iteration scheme of the subgridding FETD(S-FETD) method. The introduction of subgridding
technology will destroy the sparsity of the system matrix to a certain extent, but the system matrices based on the finite ele-
ment framework still maintain the symmetric positive definite or positive semi-definite characteristics. Therefore, the SMF
method can be directly applied to the subgridding FETD method. The unstable modes of the subgridding FETD system ma-
trices are obtained through generalized eigenvalue decomposition, and the subgridding FETD matrix equation is modified to
obtain the SSMF-FETD method. The S-FETD method can effectively reduce the number of unknowns. On this basis, nu-
merical results show that the SSMF-FETD method can effectively expand the time step and maintain the accuracy of the re-
sults, which further improves the calculation efficiency. The proposed method has high effectiveness and accuracy when fac-
ing the problems with complex and fine structures.
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