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Find Such cells from Design

To achieve timing closure is prime requirement for 
almost all the designs. When a design contains 
large number of timing violations, it is a tough task 
to identify a probable cause of multiple violations. 
Algorithm discussed here can act as a probable 
solution in finding out such timing hotspots in a 
design very quickly in an efficient manner.

Algorithm for Searching Timing Hot-Spots

All such cells are not able to produce optimum 
stage delay assigned to them for achieving the 
timing closure for the design. The need for the 
algorithm is to separate out such cells from all 
other cells of the design, and report them with their 
respective effect on failed timing closure. As 
discussed earlier, this algorithm can produce 
results after each node in design is defined for 
node arrival total and slack values. The algorithm 
for finding timing hot-spots from design is as 
shown,

Contribution of a timing node is calculated by 
identifying all failing endpoints through that node. 
The addition of slack values for all failing 
endpoints through that cell is ultimate effect of that 
cell on the design timings. This effect of a cell can 
be defined as the bottleneck cost for that cell. A 
cell can be identified by algorithm as a top 
contributor if it allows multiple failing paths through 
it self and the addition of failing endpoints slack 
value is highest.

As an example, the figure 1 contains a cell sitting 
in multiple failing paths. Here, three timing paths 
are valid through cell C1 and slack values for each 
node is also depicted for those paths. All the three 
paths through the cell are failing in timings. So, the 
contribution for the cell C1 is,

Jobs done by Implementation tools are highly 
trusted in the industry. So, the decision taken by 
design implementation tools considering specified 
constraints, reference library and design RTL 
would be optimum in most of the situations.  Thus, 
changing library reference may not work as 
solution every time. The probable solutions are 
listed as follows,

1. Change the library reference for the design cell
2. Restructure the logic causing a timing Hot-Spot
3. Modify the constraints for the design
4. Modify the logic in RTL code
5. Perform Library changes for the design
6. Hold buffer can be added on reported nodes

Bottom Line

It becomes a difficult task to change design 
related aspects in  later part of design cycle. 
Timing Hot-Spot Analysis helps in analyzing 
design problems early in design cycle. After very 
first-cut Place and Route this analysis can be 
performed to identify probable causes of multiple 
timing violations. Resolving issues with probable 
solutions help in improving timing performance of 
the design by rectifying probable cause of multiple 
timing violations.

Bhargav Joshi (Physical Design Division)
e-Mail: bhargav.joshi@einfochips.com
T: 408 –496  –1882
F: 801 –650 –1480 
Website: www.einfochips.com

Solutions(-500ps) + (-300ps) + (-100ps) = -900ps.

Algorithm will analyze the design and find out such 
timing hot-spots. If it is possible to resolve the 
timing issue with such one cell, a number of 
failing paths passing through such cell can be 
benefited in timings as a result.

Bottleneck cost is a measure for culprit cells in 
design. It can be reported two ways by an 
algorithm. One is number of failing paths 
through that cell causing timing violations, and 
the other one is TNS (Total Negative Slack) 
contribution of that cell. For cell C1 the 
bottleneck cost can be defined two ways,

1. Number of failing paths through cell C1 = 3
2. TNS contribution of cell C1 = -900ps

To achieve timing closure for a design containing 
large number of timing violations, one should look 
for timing-hotspots. They are the places in design 
most likely to benefit from design changes. The 
prerequisites for such analysis are arrival totals 
and slack values present at each node of the 
design. While doing STA tool validates the timing 
performance of the design, by checking all 
possible paths for timing violations. 

A timing node contributing in multiple timing 
violations can be identified as a timing hotspot for 
the design. A cell driving that node acts as a 
bottleneck for the design. If it is possible to resolve 
such timing bottlenecks, timings closure can be 
improved towards desired goal very quickly. 
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