In this week, Yu mainly focused on the following works.
1. Developed a tool for FF duplication. For those circuits whose FF has large number of fanouts, it’s helpful for retiming. The tool is developed based on Berkeley logic synthesis tool SIS1.2. The tool reads in a fanout upper bound and duplicates FFs whose fanout number is larger than the specified upper bound. An illustration of the FF duplication is as shown in Figure 1.
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Figure 1. FF duplication (fanout upper bound = 2)
2. Developing an incremental placer regarding the netlist updating and other data structure change after retiming. With FF duplication, our current design flow is as follows. The grey boxes are plugged in by Yu. At present, Yu have finished the first two grey boxes (ff-dup and wire-optimal-retiming), and most part of incremental-placer. 

[image: image2.emf]logic optimization 

(SIS)

Technology mapping to 

4-input LUT 

(flow map)

FF-duplication

(FF-dup)

Packing

(tv-pack)

Placement

(vpr-placer)

Retiming

(wire-optimal-retiming)

FF placement and 

netlist update

(incremental-placer)

Routing

(vpr-router)


Figure 2, current design flow

Eventually, the design flow shown in Figure 3 will be implemented. As we can see that this design flow can be implemented easily if we have Figure 2 flow implemented. Hopefully, the first version of Figure 2 design flow will be released in the coming week.
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Figure 3. Objective design flow

3. Developing a set of data structure and routines to extend VPR to consider the BLE structure in modern FPGA architecture (Altera Corp.). 
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Figure 4. BLE structure for independently accessing FFs and LUTs.
Since extra FF may be needed after retiming, it’s necessary to access FF and LUT independently. However, VPR only allow one to access a FF by going through a LUT first. Yu adapt the structure shown in Figure 4 (from Altera Corp.) and implemented it in VPR with the simplified model shown in Figure 5.
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Figure 5. Simplified implementation structure of Figure 4

4. Paper review of tcas submission "THE IMPORTANCE OF INCLUDING THERMAL EFFECTS IN ESTIMATING THE EFFECTIVENESS OF POWER REDUCTION TECHNIQUES".
5. Course project for M209S and homework for M236S. As it’s approaching the mid-term report of M209S, I was quite involved in project at the weekend, which affects the progress of the retiming implementation.
Source:  Stratix
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