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I.     INTRODUCTION 

The growth in the demand for modern technology 

in the market leads to more research in the IC 

design field that results in the development of VLSI 

design with additional complex, dependable, 

compressed in addition with improved performance. 

IC design has turn into tough problem due to the 

presence of countless number of transistors in a 

single chip. While designing an IC there will be two 

stages-Front end and Back end. Floorplanning is 

present in the Back end.  So Floorplanning is a 

good classified approach to the above mentioned 

problem. It is an essential step in the physical 

design of VLSI. The solution space also gets 

increased with the improvement in circuit design 

which results in the complexity of finding the 

global solution space. In VLSI, we integrate 

thousands of transistors into a single chip for the 

fabrication of IC. Logical design and physical 

design are the two design phases. At this point, 

physical design is the method of defining the active  

 

 

 

 

 

 

 

 

 

 

devices physical location also interconnecting them 

inside the limit of the VLSI chip. The determination 

of the physical design in VLSI is to provide an  

abstract description of the circuit which includes the 

netlist, silicon area, creating a full geometric layout 

of the IC. 

Generally, floorplanning is a two-step process [1]. 

The design of Floorplan [4,5] is a significant step in 

the VLSI physical design. It mainly deals with the 

issues like How to assemble the modules on a chip 

satisfying the constraint that no two modules 

overlap each other while controlling the wire length 

required, area and other performance indices being 

optimal and it is chosen by Floorplanning[7].  In 

this paper obtaining the optimization of 

Floorplanning by using the Particle Swarm 

optimization Algorithm [3]. 
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II.    LITERATURE SURVEY: 

In 2012  P.Sivaranjani & K.K.Kawya 

presented a paper on Performance Analysis of VLSI 

Floor Planning using Evolutionary Algorithm. Here, 

they presented an algorithm called Hybrid Particle 

Swarm Optimization for optimization of 

floorplanning, which deals with the increasing 

design complexity. The purpose of floorplanning is 

to reduce the chip area as well as wire length. 

In 2017 S.Venkatraman & P.Sundararajan 

presented a paper on Optimization of Floorplanning 

using Genetic Algorithm by considering a Multi-

Objective Genetic Algorithmic program primarly 

based floorplanning that has been developed with 

novel crossover operators to handle the Multi-

Objective floorplanning for Very Large Scale 

Integration Application Specific Integrated Circuits. 

Here, the Genetic Algorithmic program approach is 

employed for minimizing the wholespace and 

interconnect length. 

In 2017 S.Venkatraman et. al presented a 

paper on Optimization of VLSI Floorplanning 

Problem by using Hybrid Ant colony Optimization 

Technique. In this paper, a Hybrid Algorithm which 

is Genetic Algorithm combined with algorithm of 

Ant Colony Optimization is employed, with the 

ultimate objective of decreasing the full chip area. 

In 2012 CD Rawat et. al presented a paper 

on A Genetic Algorithm For VLSI floorplannning. 

Here they presented Genetic Algorithm in order to 

provide a solution to the Floor Planning Technique. 

Genetic Algorithm produces Optimal or nearly 

optimal solutions to the floorplanning process by 

using Approaches inspired by Natural evolution, 

like mutation, inheritance, selection, then crossover. 

In 2013 Chyi-Shiang Hoo et. al presented a 

paper on  Variable-Order Ant System for VLSI 

multiobjective Floorplanning. In this work the 

authors established Variable-Order Ant System and 

mutually added to a Floorplanning  model which is 

named as Corner List (CL) in order to minimize  

the area  and wirelength. To evaluate a improved 

option modules for floorplanning permits the ants in 

voas by the variable order property, which is 

dependent over the local and global solutions. 

In 2009 Jinzhu Chen et. al presented a paper 

on A Discrete PSO for Multi-Objective 

Optimization in VLSI Floorplanning. The 

mainobjective  of this paper  to offer an algorithm 

called Discrete Particle Swarm Optimization for 

MOP which they could  consider many key 

objectives and to give a good compromise between 

them. 

In 2009 Jyh-Perng Fang et. al presented a 

paper on A Parallel Simulated Annealing Approach 

for Floorplanning in VLSI. In this paper, they 

tackle with  the Floorplan design with massive 

amount of interconnections and design blocks. They 

included the fractional factorial analysis to 

additionally reduce the time required to search the 

acceptable solution. 

In 2011 P.Subbaraj et. al presented a paper 

on Multi-Objective Optimization in VLSI 

Floorplanning. This paper defines the usage of a 

Multi-Objective Optimization method called 

AMOSA to the floorplanning problem in VLSI. 

Their proposed approach offers for decision maker 

choice from among the different trade-off solutions. 

The aim is to minimize the area and wavelength 

with the fixed out line constraint.  

III. EXISTING ALGORITHM: 

S.Kirkpatrick, C.D Gellat and M.P Vecchi 

proposed Simulated Annealing Algorithm for 

improving local optimization in 1983.Simulated 

annealing(SA) is a process for discovering a good 

explanation to an optimization complication and it 

is heuristic[6]. SA is inspired by a similarity to 

annealing the solids.It is a random-search method 

that uses an similarity between the mode in which a 

metal cools and it gets freezes into a structure of 

lower energy crystal. 

Annealing is generally mentioned to as 

tempering the alloys of glass, metal, or crystal by 

heating them beyond their actual melting point, 

then holding its current temperature, and at that 

point gradually cooling it until it reaches to solid 

state and then finally into a faultless structure of 

crystalline. This procedure gives high-quality 

materials. The simulation of the above discussed 

procedure is called as simulated annealing (SA) 

[4,10]. Opposition based SA[10] advances SA  in 

precision as well as in the convergence rate by 

means of opposite neighbors. The physical material 
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states resemble to problem solutions, the energy of 

a state to cost of a solution, and the temperature to a 

control parameter. 

Algorithm of SA: 

• Step 1: Initialization of parameters- Initial 

point-S1, temperature-T1 

• Step 2: Evaluation of fitness function-C1 

                    C1=x1A+x2W+x3AR 

                        x3=(x1+x2)-1 

• Step 3: Obtain new solution C2 & compare 

with the Previous one 

                   C1>C2 

• Step 4: Check whether Criteria is satisfied 

or not 

• Step 5: End 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1. Flowchart for SA 

Drawbacks of Simulated Annealing: 

• Global optimum can be found by controlling 

cooling temperature rate.  

•  Requires Infinite Time 

•  Weak Method that makes relatively few 

assumptions about the problem being solved. 

• Driving variables are highly nonlinear, 

noisy. 

IV. PROPOSED ALGORITHM: 

           Particles Swarm Optimization (PSO)[2] is a 

technique firstly developed by Kennedy and 

Eberhart (1995). PSO is encouraged from the 

stimulation of collective behavior as a substitute by 

the expansion by the other evolution alogorithms. 

PSO is inspired sociologically, since the algorithm 

is founded on sociological behavior related with 

bird flocking. This evolutionary algorithm is a 

population based. Particle swarm optimization with 

a group of random solutions in similar with other 

population based alogoarithms. The algorithm 

preserves a group of particles, where each particle  

characterizes a possible explanation to an 

optimization complication.  Let S be  size of  swarm, 

each particle i can be denoted as an object with 

many features. The  population of particles is 

improved with velocities Vi, objective function Fi 

and random position Xi  is estimated a input values 

by  using the particles position coordinates .Every  

particle  compares with the other particles  a path of 

its organizes in the problem space, which are 

connected with the best solution (fitness) . This 

value obtained is called pbest. Another best value 

that check  by the  overall global sort of the swarm 

in the best value, and its location have reached 

previously  by any particle in the population. This 

location is called gbest . At every time step velocity 

of each particle flying in the direction of its gbest 

and pbest location is change  

Algorithm: 

• Step 1: Initialization of parameters-Position 

& velocities 

• Step 2: Velocity updating 

   Vid(t+1) = w Vid(t) + c1 rand1 (pbest id(t) - X 

id(t)) + c2  rand2 (gbest d(t) - X id(t)) 

• Step 3: Position updating 

   X id(t+1) = X id(t) + Vid(t+1) 

• Step 4: Memory updating 

pbest id(t+1)  =X id(t+1)  if  f(X id(t+1))  <  f(pbest 

id(t)) 

Intialize parameters 

(Initial Point, Temperature) 

Evaluation of Fitness Function 

Generation(Iterations) 

is criteria 

Satisfied? 

End 



   National Conference On Emerging Trends In Information, Management And Engineering Sciences NC’e-TIMES #1.0- 2018 

 

ISSN: 2395-1303                                       http://www.ijetjournal.org Page 4 

 

gbest d(t+1)  = X id(t+1)  if  f(X id(t+1))  <   f(gbest 

d(t)) 

• Step 5:   Algorithm gets repeated from step-

2 to step-4 until maximum number of 

iterations are reached 

 

  

•   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                      

             Fig 2. Flowchart for PSO 

V. TOOLS REQUIRED: 

• Matlab 13 and above 

• Tool boxes  

• Optimization Toolbox 

• Statistics Toolbox 

• Finite Element Toolbox 

 
MATLAB: 

MATLAB (matrix laboratory) stands a fourth-

generation high level language and collaborating 

atmosphere intended for visualizing ,program 

design and mathematical calculation. It  was 

established through MathWorks. It permits matrix 

operations, plotting of tasks in addition to 

information putting into practice of procedures, 

formation of user interfaces, interfacing by means 

of programs on paper in additional languages, as 

well as C, C++, Java, and FORTRAN, evaluate 

information, advance procedures, generate 

representations and applications. It contains various 

en-suite information and mathematic tasks that 

provides advantages in mathematical calculations, 

making designs, ad also carrying out mathematical 

approaches. 
 

HISTORY: 

Cleve Moler was the developer of 

MATLAB software programming  language. Moler 

was the chairman of the computer science 

department of University of New Mexico 

and effectively finalized the whole structure of the 

software  design  in the late 1970s. By this way the 

students can also operate EISPAC and LINPACK. 

In 1984, Moler and Jack developed MATLAB in c 

language. Jack rapidly released mathworks because 

rapid growth in this language in the potential 

market they focused mostly to develop this 

language.  JACKPAC say differently about 

MATLAB software design language. 

During the phase of development in programming 

languages, design control engineers found it very 

useful. As a result of this MATLAB had spread in 

almost all the fields. 
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MATLAB features: 

1. It is a language for application development, 

visualization and mathematical calculations .

2. It also make available design ,iterative 

collaborative surroundings and problem solving.

 3. It provides a huge libraries for differential 

equations,numerical integrations filtering fourier 

analysis and statistics.  

4. It gives buit in visuals for information and also 

provides tools for plots. 

 5. MATLAB's program design gives a 

development tool for successful code feature ,make 

best use of performance and maintainability.

 6. It affords some building apllications tools for 

normal graphic interfaces . 

 7. It gives some functions for MATLAB based 

algorithms like providing java,c,.net and Microso

APPLICATIONS: 

MATLAB programming design is suitable in 

several multipurpose areas. Having a features 

similar to vector computation, mathematical matrix 

and capability to operate the   algorithms. These is 

used for several applications. It is most impor

application is to give optimal results to some of the 

utmost difficult method of calculations. Several 

learners are in need of  MATLAB software to 

resolve high level calculation. Simulation is one of 

most important application in this software design.

There are some other applications are imaging, 

analysis, visualization and exploration. 
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VI. SIMULATION RESULTS:

 

Fig. 3 Floor Planning using Simulated Annealing

Fig:4 Floor Planning using Particle Swarm Optimizatio

 

VII. CONCLUSION: 

 

   Very large scale integrated floorplanning is 

np-hard in optimization to get the optimal solution 

for the problem in a effective form.
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