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MODELING THE LENGTH OF THE CHAINS OF INTEGRATED 

CIRCUITS AT THE STAGE OF CELL PLACEMENT  

A.G. Harutyunyan 

Since the topological structures of chains and, consequently, their lengths are not yet 

known at the stage of placement of cells of integrated circuits (ICs), it is necessary to model the 

lengths of circuits to estimate the signal delays in future interconnects. The presence of such 

models allows managing the process of cell placement in terms of performance. The main re-

quirements for such models are the fast and adequate validation of the length of the future 

chains. 

From the point of view of accuracy, the model of the Steiner tree gives the closest to the 

actual length of validating chains, since it is imposed on the basis of routing algorithms used in 

automated electronic design systems. However, since the Steiner problem has NP complexity 

and its solution requires a lot of machine time, its application at the placement stage is ineffi-

cient. 

In the existing software tools for the placement of IC cells, the semi-perimeter model for 

validating the net length has found the widest application. It is a simplified Steiner model and 

is based on the construction of a minimum rectangular frame, bounding the contacts of this 

circuit and determining its semi-perimeter. 

However, in the context of growing integration of ICs, there arises a need to develop new 

and improved models for estimating the length of the chains, which, on the one hand, will in-

crease the accuracy of the validation, on the other hand, will require a relatively short valida-

tion time. 

In the present work, a new method and algorithm for modeling the lengths of IC circuits 

are proposed, which, having the O(nlogn) complexity, exceed the semi-perimeter model in 

accuracy and approaches the accuracy of the Steiner minimum tree model. The proposed  

method is based on the fact that the accuracy of the semi-perimeter model for circuits having 

no more than 3 contacts coincides with the accuracy of the model of the minimal Steiner tree. It 

is proposed to divide the circuit's field into areas containing not more than 3 contacts, with a 

further validation for each area by a semi-perimeter model and a further connection of these 

areas using the known methods for constructing the minimal connectivity trees. 

Keywords: modeling of the chain length, minimal Steiner tree, semi-perimeter model. 
 
 
 


