EM code integration meeting held on November 26, 2002

Present
Richard Shi, Vikram Jandhyala, Yong Wang, Todd West, Dipanjan Gope, Swagato Chakraborty, Bo Hu, Bo Wan, Lei Yang, Guoyong Shi, Pavel Nikitin 
Issues discussed

· EM code integration

· Goals for the future

EM code integration

Surface-based integral equation approach yields a frequency-domain coupled circuit-EM matrix: 
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The questions, in the order of importance, are:

1. Solving this matrix: as coupled or as port? 

2. Setting it to connect EM and circuit together?

3. Time-domain formulation?
As for solving, the circuit part of the matrix is currently solved using “Yong’s Spice”, and the EM part is solved using various techniques customized to this type of EM problems.

Integral equation approach is advantageous for modeling surface problems, and is more computationally efficient for these problems than finite element modeling or finite difference methods. 

Unified solver, if this approach is taken, musty be multi-level (combines direct and iterative approaches, circuit-specific and EM-specific solving techniques). It is yet to be determined how to best combine circuit-solving methods used and implemented in Richard’s group with EM-solving method used and implemented in Vikram’s group.

Setting the matrix up is not complicated once the layout geometry and circuit structure are known. Automating and making this process work with standard files, specific to different EDA tools, is a future challenge. 

Interaction with circuits is typically defined via ports (good for isolated high-frequency devices) or terminals (applicable to circuit problems). Defining terminals to connect EM and circuit parts together is part of setting up the matrix that will have to be automated in the future. 

Time-domain simulation is certainly of interest for Cosmos project. There are two approaches to integrating time-domain EM effects into a time-domain circuit simulation:

· Perform a time-domain EM simulation concurrently with time-domain circuit simulation

· Perform a frequency-domain EM simulation and then

· Perform an inverse Fourier transform OR

· Extract equivalent circuit parameters and use them in time-domain circuit simulation

Integral equation approach can be formulated to yield a time-domain solution.

Goals for the future

· Short-term (December 2002)

· Simulate one of Boeing’s RF designs (lange coupler) via coupled circuit-EM approach from the beginning (GDS file) to the end (transfer function) for presentation in December review

· Everyone continues doing his/her current work

· Mid-term (February 2003)
· Finish implementing algorithms

· Start working closely on integration (making COSMOS one finished package) 

· Long-term (September 2003)

· Have a frequency-domain COSMOS package (circuit + EM) ready 

· Have a preliminary version of the time-domain EM simulation running.
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