
1

���������	
�
��	
�
����������������

VLSI Fixed-Outline Floorplanning
using Convex/Nonconvex Model

Anthony Vannelli
School of Engineering

College of Physical and Engineering 
Science

University of Guelph, Canada
(joint work with C. Luo and M. Anjos)



2

��	�

�

§ Introduction

§ Background
§Classical (outline-free) floorplanning

§Fixed-outline floorplanning

§ Mathematical Programming Model
§Convex version Attractor-Repeller model

§A two-stage optimization methodology

§ Implementation and Experiments

§ Conclusions
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Floorplanning

Partitioning

Routing

Placement
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§ Floorplanning is the placement of soft modules, 
which have fixed areas but unknown 
dimensions.
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Floorplanning

§ Floorplanning determines module positions to 
optimize the circuit performance by minimizing 
wire length.
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§ Clique model

§ Target distance

§ Convex AR model

§ A two-stage optimization methodology

§ Proposed by Etawil et. al, 1999 and 
improved by Anjos and Vannelli, 2004.
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§ Circuit hypergraphs corresponding to 
netlists are typically transformed into 
graphs.

§ In the clique model, a k-pin net with 
the weight W is typically transformed 
into k(k-1)/2 two-pin nets with certain 
weights, W/(k-1).

��
!����� ��



8

��
!����� ��

A six-pin net
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§ The objective function attempts to make 
distance as short as possible.
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§ The target distance between circles i and j is 
defined as
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Attractive force Repulsive force
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Define a convex function
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Non-overlap constraints

Then
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is equivalent to

Then
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Deadspace-free and overlap-free model
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Plus…
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§ To min rectilinear wire length (Method A)

§ To min quadratic wire length (Method B)

§ To minimize Half Perimeter Wire Length 
(HPWL) (Method C)
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An example of four-module nets with bounding box
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Experimental results with our methodology
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Comparison with MK model

Results reported by MK (Murata and Kuh,1998)
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Comparison with MK model

Improvements in Runtime and Wire Length Compared with MK
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Comparison with AM model
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Results reported by AM (Adya and Markov, 2003)
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Comparison with AM model
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Improvements in Runtime and Wire Length Compared with AM
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Deadspace comparisons with MK and AM



27

��0����
44������	�



28

��0����
56������	�



29

)��������(�&�$��	$

ü The zero deadspace constraint is enforced 
(unlike MK and AM) 

ü The running time is significantly faster than 
MK

ü The best achieved HPWL total wire length is 
(on average) better than AM model.
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§ The convex model is applied to circuit 
floorplanning.

§ This is the first time that fixed-outline
floorplanning is solved by using a convex 
optimization model.

§ The results show very promising 
floorplanning quality (deadspace, running 
time and total wire length).

��
���$
�
$



31

Thank you!


