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Placement is one of the most important steps in the VLSI design process, as it directly
defines the interconnections. Research in placement algorithms for VLSI circuits has
enjoyed a renaissance in recent years. At present, there are a number of high quality
academic placers that have been developed in universities. The amount of research on this
topic clearly reflects the importance of the placement as the single most critical component
for achieving timing/design closure in a modern physical synthesis tool. In this thesis,
we present three novel algorithms in placement field

Firstly, I proposed AKEBONO — a very quick incremental placement algorithm for performing
Engineering Change Order (ECO). AKEBONO consists of two stages: first is an iterative
net—driven standard-cell placement with hierarchical partitioning, second is a
legalization to fit rows and to remove overlaps. As a radix—like sort algorithm is applied
to AKEBONO, the total time complexity of it is O(m). Experimental results on ISPD04 IBM
standard cell benchmark suite show that run time of AKBONO is 30x faster than the state
state—of-the—art academic placer Capo 10.5 legalizer with Greedy and Row-Ironing on
average. Though Capo 10.5 legalizer generally increases HPWL by 9. 4% while the proposed
placer produces an increase of 13.8%, however I will claim that AKEBONO provides evener
and practical placement results.

Secondly, I proposed a novel basic—pre—clustering clustering algorithm called Cell Merge
which can reduce effectively the circuit size. The algorithm has proven a linear—time
complexity of O(n), where n is the number of nets in a circuit. The numerical experiments
on ISPD02 IBM-MS mixed-size benchmark suite for placement show that by applying Cell Merge
as a processing step, the performance of state—of—-the-art placer can be further improved.

Finally, I described a new wire—length estimation algorithm called XIN, which is running
in O(n) time. This method is based on correction of half-perimeter wirelength (HPWL) to
make wirelength estimation very fast and good accuracy for low degree nets. Experiments
on ISPD04 IBM standard cell benchmark suite show that for XIN, RMST, and HPWL, the average
error in wirelength are 1.84%, 4.44%, and -10.32%, respectively referring to FLUTE, and
the normalized runtime are 1, 3.24, 0.31, and 3. 72, respectively for above four algorithms.
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