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Abstract: We are now facing considerably concerns on intentional and non‐intentional 

electromagnetic interferences (IEMI & EMI) issues related to various communication platforms, 

which can cause serious degradation in reliability of devices, circuits and systems. In this talk, 
multiphysics‐based time‐domain finite element method will be introduced and implemented for fast 

capturing transient electro‐thermo‐mechanical responses of various on‐chip interconnects, devices 

and circuits under the impact of an (I)EMI signal, such as double‐exponential high‐power EMP and 

electrostatic discharge(ESD), etc. 

Outline: 

1. Background: Increased concern at (I)EMI effects in advanced communication platforms. 

2. Classification of high‐power and ultra wideband (I)EMI signals. 

3. Experimental observation of temperature effect on the performance degradation of interconnects 

& passive devices. 
4. Experimental observation of electro‐thermo‐mechanical breakdown events of active devices. 

5. Introduction of multiphysics‐based time‐domain finite element method and its algorithm 

realization. 
6. Nonlinear electro‐thermo‐mechanical responses of silicon‐based passive devices under the impact 

of an (I)EMI. 
7. Nonlinear electro‐thermal response of active devices under the impact of an (I)EMI. 

8. Conclusion. 
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