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Abstract:  The fundamental operations of the communication are the multiplication and division. The multiplier usually 

consumes a larger area and power and poses a very high latency. As all the above mentioned characteristics of the multiplier 

depends on the techniques utilized for the multiplication. It becomes necessary to put into effect a proper multiplier that reduces 

both the latency and the power consumption. So the paper analysis the performance of the various multipliers and scopes to 

develop a low power high speed multiplier based on the Baugh Wooley algorithm. The Performance analysis of the Baugh 

Wooley multiplier and the other existing multipliers is done and was found that the performance of the Baugh Wooley in terms of 

the latency and the power consumption was convincing compared to the other existing methods.  

Keywords: Multiplier, Wallace multiplier, booth multiplier, Baugh Wooley multiplier, Xilinx simulation tool  

1. INTRODUCTION 

The multipliers [1-3] and the adders have a significant role in the variety of the systems that are used in the 

communication as well as the signal processing as they serve as the fundamental components of the computational 

circuits.  Most of the digital circuits that are utilized in the signal processing applications and the VLSI systems 

engage the multiplier circuit. As the techniques used in the multiplication operation consumes most of the power 

allotted for the computation. It becomes necessary develop a multiplier that consumes low power and operates at a 

high speed[4-8].  

The development of the multipliers has ensured a significant enhancement in the applications associated with the 

signal processing and the communication; the multipliers are utilized in the many roles not excluding the process of 

filtering, spectral analysis etc. As most of the applications of the communication and the digital signal processing 

nowadays aim at a mobile system that are battery-operated, the power consumption becomes the one of the basic 

design limitation[9-12]. In the meantime the multipliers that take a significant role in these application are a 
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complex frame work and operate at a high system clock rate, reducing the delay of the multiplier is a very tedious 

task as the overall design has to be satisfied.  

As the speed of the computation in the signal processing as well as the communication depends mainly on the speed 

of the multipliers it also become necessary to develop a multiplier that operates at a high speed. The fig.1 below 

shows the classification of the multipliers.  

 

Fig.1 Types of Multipliers  

The paper puts forth the low power high speed, multiplier circuit by modifying the addition process to thereby 

reduce the power consumption and increase the speed of the multiplier by decreasing the delay in the process. The 

paper is organized with the existing works in the section 2. The Proposed work in the section 3, the performance 

assessment in the section 4 and conclusion in the section 5.  

2. EXISTING WORK [1-12] 

The section holds the existing digital multipliers that are utilized for both the signed and the unsigned integers, some 

of the multipliers are the Braun, Booth, Baugh Wooley and the Wallace Tree multiplier.  The parallel multiplier as 

shown in the fig .1 is classified into two types as the tree and array multiplier. The multiplier such as the Braun, 
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Booth, and Baugh Wooley comes under the array multiplier and the Wallace tree comes under the Tree multipliers. 

The Tabulation below in the table.1 shows the description merits and the demerits of the both the array and the tree 

type multipliers.  
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Table.1 Parallel Multipliers  
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3. PROPOSED WORK  

The Baugh Wooley   multiplier is the most effective method in computing the signed numbers; it was utilized in 

developing the regular multipliers that were more suited for the 2’s complement numbers. It provides a high speed 

signed operation by using the parallel products to complement the multiplication process and regulate the partial 

products to enhance the adjustment in the multiplication array. For a number in its 2’s complement format its sign is 

registered into the Baugh Wooley multiplier in order to keep partial product bits positive in turn to employ directly 

the addition techniques. For a two’s complement multiplication the resulting partial product is obtained by 

performing the AND operation for the multiplier bit and the multiplicand bit, and the sign of the partial product is 

kept positive.  The fig .2 below shows the Baugh Wooley Architecture.  

 

Fig .2 Baugh Wooley Architecture [15] 

To enhance the speed by reducing the delay and improving the power consumption of the multiplier that is based on 

the Baugh Wooley architecture. A modified full adder circuit that is based on the CMOS domino logic [13] [14] is 

utilized in the multiplier. The circuit usually utilizes less area as a single active pull up is used and performs 
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operation using the series of a pre-charge and the valuation phase. The CMOS domino implemented in the full adder 

is shown in the fig .3 below.   

 

 

Fig.3 Modified Adder using Domino Logic [14] 

The absence of the pull up network that is comprised of the PMOS enables the adders to exhibit a high switching 

speeds while occupying low area, this makes them to be highly utilized in many applications , the reduced area 

occupancy of the adder in turn reduces the size of the multiplier and the minimizes the delay. The minimized power 

consumption of the adder in turn brings down the overall power consumption of the multiplier circuit thus making 

the multiplier well suited for the low power high speed appliances.  

4. PERFORMANCE ANALYSIS  
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The proposed Baugh Wooley multiplier with the modified adder circuit based on the domino logic is designed using 

the cadence virtuoso and simulated with the cadence Spectre by initiating an analog design environment.  The 

table.2 below provides the details of the simulation parameter.  

 

Table.2 Simulation Parameters  

The following figure.4 is the schematic of the Baugh Wooley utilizing the modified adder circuit designed in the 

cadence.  
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Fig.4 Schematic of Baugh Wooley with the Modified Adder Circuit  

The fig .5 below presents the transient response obtained for the multiplier circuit simulated with the cadence 

Spectre by initiating an analog design environment. 

 

 

Fig.5 Transient Response of the Baugh Wooley with the Modified Adder Circuit 

The table.3 below presents the power consumed and the delay encountered by the Baugh Wooley with the modified 

adder circuit and the exiting Baugh, Booth multiplier and the Wallace tree multiplier. 
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Table.3 Comparison of Multipliers 

The results obtained shows that the Baugh Wooley multiplier with the modified adder circuit shows a much reduced 

delay and power consumption compared to the other prevailing methods.  

5. CONCLUSION  

The multiplication playing the vital role in the digital signal processing and the communication consumes almost all 

the power that is allotted for the computation.  So in order to have a high speed and a low power multiplier with a 

reduced power consumption and enhanced speed of the operation, the paper proposes the Baugh Wooley Multiplier 

with the modified adder circuit using the cadence virtuoso. The design is simulated using the cadence Spectre by 

initiating an analog design environment. The result obtained proves the competence of the Baugh Wooley Multiplier 

with the modified adder circuit in terms of the delay and power consumption when compared to the prevailing 

multipliers.  
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