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Nuttorn Jangkrajarng
Progress:

1. IPRAIL:  Paper submitted to the ASP-DAC on “Multiple Specifications Radio-Frequency Integrated Circuit Design with Automatic Template-Driven layout Retargeting”.

a. Retargeted a VCO layout – which is a RF circuit.  It includes relayout of transistors, inductors, capacitors, resistors and interconnect.

b. Concentrated on template generation and multiple layout retargeting.  In VCO example, the template creation time is 108 minutes.  But once the template was constructed, imposing the size and symmetry will complete the layout generation in about 10 minutes for each design.

c. Showed the importance of via-removal to reduce the template size, and template solving time.

2. HiLSD:  Paper submitted to the ASP-DAC on “Hierarchical Extraction and Verification of Symmetry Constraints for Analog Layout”.
a. Helped Sam editing and generating some results for the paper.

3. RF receiver design project:

a. Layout of the Differential opamp used.

b. With Roy, collected and connected all layouts for final submission.  This included the floorplaning, labeling, connection, contacts fill-in, and density check.

c. Submitted the layout to MIT Lincoln Lab.

d. Wrote up a design project document.

4. IPRAIL:  Coding work on symmetry section.

a. Re-coded the program flow on the symmetry information importing and enforcing part.  There were several ways of symmetrical axis enforcement based on different ways of obtaining information.  The new flow combines all the symmetry into one section with one datastructure.

b. Included the symmetry of passive devices, and symmetry within a transistor into the main flow.

5. IPRAIL:  Work on Hierarchical Layout retargeting (ADC layout)
a. Finished the design of a comparator block in 0.25um and finished the design of a resistor chain.

b. Chris helped layout a digital block of the circuit.

c. Discussed with Waisu on the simulation and testing of the ADC.  Redesigned the circuit to obtain comparable performance.

d. Executed IPRAIL on the ADC targeting into 0.18um.  Total runtime was about 13 hours (9 for template scanning and 4 for template solving).  The layout has 16,000 tiles, 30,000 graph nodes and 1,111,500 graph arcs.

e. Found problem when running hspice simulation on convergence of the design.  Expected that the connectivity might be lost during the IPRAIL.

Plan:

1. ADC:

a. Investigate about the connectivity or identify the reasons why simulation of ADC design in 0.18um is not working

b. Run more test on the ADC for more-meaningful result.  This may include the FFT and Monte-Carlo.

c. With Sam, expand the current symmetry detection into Hierarchical based symmetry detection.

d. Write up a paper about ADC.  The paper will be based mostly on Hierarchical circuit retargeting.  

e. Implement the enforcement of symmetry based on Hierarchical directly.  In previous phase, Hierarchical symmetry is detected, but the enforcement is done through individual device.

2. Additional work to the IPRAIL:

a. Implement the wire-width requirement due to the electrical current problem.

b. Import and Export (include datastructure dump file) after scanning and graph generation for faster testing.

c. Import the size of transistors based on subcircuit mapping.

3. Parasitic based IPRAIL:

a. With Roy, device generation (transistor generation).  This will include the sub-circuit graph generation, placement, and routing.  The symmetry enforcement and port connectivity has to be re-evaluated.

b. Sensitivity analysis to determine a sensitive signal path.  Will have to incorporate plan on how and what to keep on those parasitic-sensitive connection.

c. Investigate on Shortest-path graph solving based on Hard/Soft constraints.  Currently, if we add unsolvable constraints, we will get errors while the graph is solved and the whole solving has to be re-done.  The soft constraints will be constraints that is “not-required to be solved” but “benefited to be solved”.
4. Draft a general exam proposal:

a. Plan to finish by the first week of January.

b. General exam estimated to be held around late January.

