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Summary:   I have finished implementing the iterative integration formula and the variable successive chord method. Right now, I am collecting practical examples and implementing the table-look-up model. 

Last two weeks progress: 
The iterative integration formula has been realized for linear capacitors, inductors and mutual inductors. The variable successive chord idea has been realized in MOSFET level 1 model. Some observations/conclusions are:

1. The iterative integration formulae are more stable than general integration formulae.

2. The semi-implicit predictor can be safely applied only if alpha<1. Otherwise, major errors will be generated due to the instability problem of the semi-implicit formula. Furthermore, the semi-implicit formula also has the numerical delay problem.

3. The iterative integration formulae can also be applied for nonlinear capacitors, but its implementation is more complex than linear capacitors. For the time being, all nonlinear capacitors in MOSFET are simplified as linear ones.

4. The bulk diodes are difficult to be modeled with the PWNL idea since its nonlinearity change greatly with voltage. So, they are simplified as resistors whose values are the same as that for a reversed bulk diode. Considering bulk diodes of MOSFETs are in the reversed mode in most time, this simplification is valid and also solves the convergence problem.

5. The VSC model for MOSFET level 1 is enough, but it may decrease the convergence rate due to its simplicity for the saturation region and the linear region. MOSFET level 2 and level 3 models are similar to MOSFET level 1 model in term of their code implementation. The only difference is the Ids calculation part, so it’s easy to implement the same VSC idea on them.

Plan for the next two weeks: 
1. Device load does represent a major part (over 90% for a small system) of the whole simulation time, especially for our method which has a relatively large #Iterations. Table-look-up models will be implemented to solve this problem.

2. Rank-one update will be studied to see whether it’s easy to be implemented since it does make a lot of sense for a digital system – it’s rare or impossible that no device changes its working status in a digital system, but it’s very common that only a few devices will change their operational regions.

3. The first-priority job for the next two weeks is to collect and test as many examples as possible. Digital systems, substrate problems, power/ground problems, interconnect problems, and mixed-signal problems will be tested.

