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Time Domain Macromodeling Combining with Circuit
Simulation for Signal Integrity

Zhai Xiaoshe, Wang Jianhua, Song Zhengxiang, Geng Yingsan

(State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To analyze the signal integrity of interconnects on printed circuit board more efficient-
ly, a hybrid method combining time-domain macromodeling with circuit simulation is developed.
The finite-difference time-domain method (FDTD) is chosen to calculate the S-parameters on the
terminals of interconnects. Embedding the above simulation results into circuit simulator, the
vector fitting method (VFM) is adopted combining rational function approximation to construct
the interconnect macromodel. Because VFM enables to perform the approximation with the same
series of starting poles and iteration cycles steadily, it is efficient to construct the sub-models ro-
model respectively when dealing with complex structure, which is validated by the S-parameters
measurement in the case of multi-submodel connection, and CPU time is about 50% of the con-

sumed in the full structure simulation.
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