Project: IPRAIL: Automatic analog/RF layout retargeting

April 8th 2004.  Quarterly Report (Q1/04)

Progress:

1. Hierarchical-based symmetry retargeting

a. Paper accepted to DAC2004 on “Correct-by-Construction Layout-Centric Retargeting of Large Analog Designs”.  The final version was prepared

b. Drafted a “Hierarchical Constraint Generation for Retargeting for Large Analog Layouts”, which is a journal versioned of previous two papers – planning to submit to TCAD.
2. Datastructure dump file for IPRAIL (planed to finish by last Fall)
a. Left over work from last quarter was finished and tested.

3. General exam

a. Title “Analog/RF VLSI Layout Generation – Layout Retargeting via Symbolic Template”.

b. Defined project scope and title.

c. Prepared the general exam documents.

d. Made a presentation for the general exam.

4. Active device generator

a. Collaborated with Roy for coding and methodology for active device regenerator.

b. My main works lie in template-constraint related and symmetry related part of work.
c. Successfully tested on Cascode Opamp with multiple device structures, while retain the device matchings.

5. Parasitic-based layout retargeting.

a. Revamped the program flow on graph generation and solving part.  Previously, the solving of X and Y direction was done together.
Plan:

1. Parasitic-based retargeting

a. Find an algorithm to detect constraints that prevent the longest-path algorithm to converge.  This is necessary for identifying which constraints (from parasitic) cannot be met – based on layout template.

b. Finish the interface between the layout solving part, the parametric parasitic calculation part, and the circuit net sensitivity part.

c. Perform some testing on available layouts to check if idea will work in the long-run and to identify further bottleneck.

d. Write a paper about the parasitic-based retargeting with one-dimensional longest path (IPRAIL).

e. Revise plan and flow of the parasitic-based retargeting.

f. Develop a better (less-iterative) way of net parasitic based retargeting with two-dimensional solving via linear-programming or other algorithms.

g. Devise the wire-sizing based on current density.

2. Active device generation
a. Assist Roy in further improvement to active device generation.

b. Possible improvement such as new transistor structures or transistor structure migration

c. Integrate the parasitic effect due to active and passive device, and the parasitic effect due to nets.

3. Improvement to IPRAIL layout template and solving algorithm
a. Research and feasibility check (both compatibility and time) to improve IPRAIL – such as specifying symmetry with non-slicing floorplan, and two-dimensional template that support 45’.
b. The exact direction is not clarified yet.  Will start looking after the parasitic work is stable.

