In the last week, I was working on the followings.

i) Stand-alone SSTA with spatial correlated variation

Variation setting: 10% as 3 sigma for global, local and spatial (if applied) in Vth and Leff
Using alu4 with the deterministic T-VPlace as an example, the critical path delay (ns) distribution is

T = 18.11 + 2.51 G + 0.299 R 
w/o spatial variation and

T = 19.14 + 2.45 G + 0.864 S + 0.430 R 
w/ spatial variation

where G, S and R are standard Gaussian and model global, spatial and local random variations, respectively. The pdf is shown in the following figure, where the dotted/solid line is the delay distribution with/without spatial variation 
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ii) Extension for timing and yield analysis with guard-banding
Design alu4 is still used as an example. The variation setting is 10%/10%/10% as 3sigma for global/local/spatial (if applied) in Vth and Leff. The following figure compares guard-band cost vs. timing yield loss in T-VPlace w/ and w/o spatial variation. It’s clear that considering spatial variation leads to a larger guard-band cost with the same guard-band factor. W/ a small guard band factor (from 0 to 2), the yield losses w/ and w/o spatial variation are similar. W/ a large guard band factor (from 2 to 3), the yield loss w/ spatial variation is much smaller compared to w/o spatial variation while a larger cost incurs.
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iii) Extension for timing and yield analysis with speed-binning
Design alu4 is still used as an example. The variation setting is 10%/10%/10% as 3sigma for global/local/spatial (if applied) in Vth and Leff. The following figure compares timing yield w/o and w/ spatial variation with speed-binning. T-VPlace is used as the placer. It is clear that considering spatial variation has a much larger yield loss. 
The yield loss is due to two reasons. First one is the ignored spatial variation during binning. W/ spatial correlation, the ignored local and spatial variation leads to a 1ns standard deviation in circuit delay. W/o spatial correlation, the ignored local variation only leads to a 0.3ns standard deviation. The second one is the inaccurate timing analysis with STA. The mean delay in SSTA is larger than the nominal delay in STA under presence of variation. W/ spatial correlation, the error between mean in SSTA and nominal value in STA is 7%. The error is only 1% w/o spatial correlation.
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iv) Extension for stochastic placement considering spatial variation

I am still working on coding. So far the delay matrix calculation in first order canonical form considering spatial correlated variation has been extended. The routines in placement procedure are checked and extended one by one for spatial variation.
