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Abstract— Approximate computing is promising 

system for low power Integrated Circuit(IC) 

structure and which restores a possibly 

approximate result rather than absolutely accurate 

result and using only error tolerant application like 

audio, video processing, machine learning, 

multimedia and big data analytics that allow 

inaccurate outputs within an acceptable variance. A 

new reconfigurable approximate CLA adder is 

enchanted the limit of exchanging among estimated 

and accurate working modes. This work facilitates 

of approximate matching of data, to reduce the 

transmission of approximately similar data in the 

network on chip. To survey the efficiency of the 

proposed structure, its design parameters like delay 

and area were compared to those of some 

recommended reconfigurable approximate adder. 

This work proposes architecture for an 

approximate multiplier with reconfigurable 

approximate CLA adder, accuracy of which can be 

designed during runtime. According to the need of 

the application, the multiplier can be configured to 

operate in an exact or inexact mode. The 

reconfigurable approximate CLA is used at the 

final stage of the array multiplier so as to decrease 

the delay.  

 

Keywords—Approximate computing;carry look-

ahead adde;array multiplier;Network on Chip 

 

I. INTRODUCTION 
 

Power constraints are a well-known challenge in 

advanced VLSI technologies. Low-power techniques 

for the conventional exact computing paradigm have 

been already extensively studied. A comparatively new 

direction is approximate computing, where errors are 

intentionally allowed in exchange for power reduction 

[1]. Approximate computing is a computation method 

which returns a possibly inaccurate result rather than a 

guaranteed accurate result. It can be used for 

applications where an approximate result is sufficient 

for its purpose. Approximate computing has been used 

in a variety of domains where the applications are 

error-tolerant, such as multimedia processing, machine 

learning and signal processing scientific computing, 

etc. Network on Chip(NOC) is a network based 

communications sub-system on an integrated 

circuit(IC). In the applications of network on chip only 

depends on the routing algorithm. It’s totally relies on 

the directing calculation for its execution in 

correspondence applications. It is another adaptation of 

System on Chip which is actualized as Network, 

purported as Network on Chip, the on Chip 

correspondence in it will occur through parcel 

exchanging. In the concept of reconfigurable Network-

on-Chip that introduce self-adaptive mechanisms in 

Network on Chips. This self-adaptive mechanism is 

more efficient and flexible and also applicable for self-

optimizing, self-healing and self-protecting. The 

design goals for Network on Chips can be described as 

platform based design, separation between 

communication and computing resource, reducing area 

and energy. Systems on-chip improves the versatility 

of frameworks on-chip and the power effectiveness of 

complex System on chips contrasted with other 

correspondence subsystem structures.Multiplication is 

a vital task in most flag handling calculations. 

Multipliers have vast territory, long inertness and they 

devour huge power. A low-control multiplier 

configuration has turned into an imperative part in 

low-control VLSI system structure. In digital design 

various types of multipliers like as series/parallel 

multipliers, array multiplier, Booth multipliers, Dadda 

multipliers and Wallace tree or tree multiplier. An 

efficient multiplier should have following 

Characteristics like accuracy, speed, area and power. 

Multiplication process has three main steps like Partial 

product generation, Partial product reduction, and 

Final addition. 

 

In this paper, proposed aflexibility of exchanging 

between the exact and inexact working mode. In the 

erroneous mode, these double quality blowers give fast 

and low power use to the detriment of low exactness 

[2].Proposed iterative approximate logarithmic 

multipliers are compared with previous approximate 

multiplier are suitable for large error applications [3]. 

This paper proposed a low power and high 

performance inaccurate partial product accumulation 

tree for a multiplier using a newly 

implementedestimated mode [4]. Proposed a design of 

three different array multiplier and three different carry 

select adders are presented and compared to various 

multipliers using normal covey carry select adder, 

BEC based Carry select adder and finally advanced 

convey carry select adder involves less area, less delay 

and low power consumption [5]. In this paper proposes 
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architecture for an approximate multiplier with 

reconfigurable approximate CLA adder, accuracy of 

which can be designed during runtime. Process the 

data by using two modes: a basic approximate mode or 

on accurate mode, depending on the accuracy 

requirements. This adder is used at the final stage of 

the array multiplier so as to decrease the delay. The 

multipliers presented in this paper are all modeled 

using veiling and simulated using modelsim 

simulator.The three performance parameters that are 

delay, area and Power consumption for three 

multipliers are obtained using Xilinx. The comparison 

of three performance parameters of three different 

multipliers is presented.The execution analysis shows 

that the multiplier implementation using reconfigurable 

approximate CLA adder have better performance like 

area, delay and power consumption respectively. 

 

II .COMPARISON OF DIFFERENT 

MULTIPLIER 

 

Low power utilization is likewise an imperative issue 

in multiplier structures. To diminish huge power 

utilization it is a great idea to decrease the quantity of 

activity in this manner lessening dynamic power which 

is a noteworthy piece of absolute power utilization so 

the need of fast and low power multiplier has 

expanded. Here, discuss about around four kinds of 

multipliers.  

 

1. Vedic Multiplier: 

In this section, discuss about Vedic multiplier is 

actualized utilizing convey select adder. It is one of the 

quickest adders. The 8×8 Vedic multiplier is executed 

as appeared in fig.1. Here, 4 ×4 Vedic multiplier 

blocks and three convey select adders of every 8 bits 

are utilized. These adders are made in various ways 

with the end goal that it requires less figuring time. A 

portion of the convey select adders are furnished with 

zero data sources, wherever required. Yield of center 

multipliers are included utilizing first CSLA. Yield of 

first CSLA and first Vedic multiplier are included 

utilizing second CSLA. Convey yields from initial two 

CSLAs are ORed and given as contribution to the third 

CSLA to deliver last outcome [6]. 

 
Fig.1: 8×8 Vedic multiplier 

 

The Proposed Vedic multiplier is also compared with 

booth multiplier in terms of area and delay 

respectively.  This multiplier is better performance 

results than booth multiplier. The proposed Vedic 

multiplier is faster than booth multiplier. 

 

2. Booth Multiplier: 

Booth multiplication algorithm is a multiplication 

algorithm that multipliers two signed binary numbers 

in two’s complement notation. Booth multiplier is 

shown in fig.2. This booth multiplier is to perform the 

partial products to decrease the delay and to increase 

the speed of the circuits [7]. In this multiplier also 

reduce the area of the chip and the power utilization is 

also decreased in this circuit. 

 
Fig. 2: Booth Multiplier 

 

The modified booth encoder is used to recode the 

multiplicand bit so as to decrease the number of partial 

product and the encoder decreases the tree bits into 

single bit [8]. 

 

3. Dadda Multiplier: 

In this section, discuss about configurable multiplier 

which have the adaptability of exchanging between the 

careful and inexact working modes. In the surmised 

mode, these blowers gave high speeds and low power 

utilizations at the expense of low exactness. 

 The general structure of the reduction circuit in an 8-

bit Dadda Multiplier is shown in fig.3.  
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Fig.3: Dadda Multiplier 

 

The proposed compressors in 32-bit Dadda multiplier 

gave overall, about 33% low NED contrasted and the 

condition of-workmanship blower based rough 

multipliers [2]. At the point when contrasted with non-

blower based multipliers, the blunders of the proposed 

multipliers were higher while the structure parameters 

were impressively better. 

 

4. Wallace tree or tree multiplier: 

Here, discuss about a tree multiplier is a digital 

circuitthat implementation in efficient hardware 

design. Wallace tree decreases the number of partial 

products. It is also called tree multiplier. 

 
Fig.4: Wallace tree multiplier 

 

 This paper, a changed full adder utilizing multiplexer 

is proposed to accomplish low power utilization of 

multiplier. To examination the effectiveness of 

proposed structure, the customary tree multiplier is 

utilized. The synthesis results of proposed multiplier 

results shows an average reduction of 37.45% in power 

consumption, 45.75% in area and 17.63% in delay 

compared to existing systems [9]. 

 

III. PROPOSED WORK 

 

Network on Chip (NOC) is a network based 

communications subsystem on an IC (Integrated 

circuit). In the applications of networkon chip only 

depends on the routing algorithm. It’s totally relies 

upon the directing calculation for its execution in 

correspondence application.  

 
Fig.5: Network oChip Structure 

 

A Network on Chip is consisting of three main building 

blocks are router, IP core and Network Interface. 

 

1) Router: 

Router is a systems administration gadget that advances 

information bundles between PC systems. Routers 

perform the traffic directing function on the internet. A 

packet is typically forwarded from one router to another 

router through the networks that constitute an 

internetwork until it reaches its destination node. 

 

2) IP Core: 

IP Core or IP block is a reusable unit of rationale, cell 

or incorporated circuit format structure that is the 

protected innovation of one gathering. IP Cores can be 

utilized as building block inside application particular 

coordinated circuit. 

 

3) Network Interface: 

A network interface is commonly a network interface 

card (NIC). A network interface is the purpose of 

interconnection between a PC and a private or open 

system. 

 

Array Multiplier:Array Multiplier is a productive 

format of a combinational multiplier. The 

Multiplication of two paired number can be gotten with 

one smaller scale task by utilizing a combinational 

circuit that frames the item bit at the same time in this 

way making it a quick method for increasing two 

numbers since just postponement is the ideal 

opportunity for the signs to spread through the 

entryways that shapes the augmentation array. The 
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Array Multiplier gives more power utilization just as 

ideal number of parts required, however delay for this 

multiplier is bigger. It additionally requires bigger 

number of entryways on account of which region is 

likewise expanded. In this way, it is a quick multiplier 

however equipment intricacy is high. 

 
Fig.6: Array Multiplier 

 

In this paper proposes architecture for an approximate 

multiplier with reconfigurable approximate CLA adder, 

accuracy of which can be designed during runtime. 

Process the data by using two modes: a basic 

approximate mode or on accurate mode, depending on 

the accuracy requirements. The reconfigurable 

approximate CLA adder is used at the final stage of the 

array multiplier so as to decrease the delay. 

 

Reconfigurable approximate CLA adder: 

For the most part of CLA adder is intended to take out 

the ripple carry adder delay and to overcome the 

latency introduced by the rippling effect of the carry 

bits. In this techniques based on the generate and 

propagate the carry functions of the full adder. This 

adder depends only on the rule of taking at the lower 

bits of the augends andnumbers to be added if a higher 

request is produced. This adder decreases the carry 

delay by decreasing the number of gates through which 

a carry signal must propagate. 

Si=Pi ⊕Ci 

Ci+1=Gi + Pi Ci 

Where Ci is the input carry and Pi and Gi are the 

propagate 

(Ai⊕ Bi) and generate (Ai Bi) signals. 

 

 
Fig. 7: Reconfigurable approximate CLA adder 

In the above fig.7 shows the reconfigurable 

approximate CLA adder. It consist of two operating 

modes one is approximate node and another one is 

accurate mode.Both of these modes are used to 

calculate the carry output.When approximate is 0 and 

1then generates approximate and accurate results. 

Here, multiplexer will be used to connect these two 

modes and generate the output.    

 

IV. RESULTS AND DISCUSSION 
 

I have proposed a multiplier with reconfigurable 

approximate CLA added. Process the data by using 

two modes: a basic approximate mode or on accurate 

mode, depending on the accuracy requirements. The 

reconfigurable approximate CLA adder is used at the 

final stage of the array multiplier so as to decrease the 

delay. To survey the efficiency of the proposed 

structure, its design parameters were compared to 

those of some recommended reconfigurable 

approximate multiplier. Delay calculated for proposed 

approx 1 and 0 is 10.090ns and 12.423ns respectively, 

area is 11mm and 10mm. Language used for designing 

is verilog HDL. Simulation and Synthesis has been 

successfully done using xilinx12.1. 

 

Table -1Simulation and Synthesis results 

Parameter Existing Proposed 

with A0 

Proposed 

with A1 

slice 12 10 11 

LUT 22 15 20 

TIME 10.090ns 12.423ns 8.082ns 

 

V. XILINX SYNTHESIS REPORT 
 

The proposed low power reconfigurable multiplier 

circuit with reconfigurable approximate CLA adder 

circuit has been simulated and the synthesis report 

obtained by using Xilinx ISE 12.1i. The different 

parameters used for computing existing and proposed 

systems with Spartan-3 processor are listed below: 

 

Table -2Synthesis results of existing 

Logic utilization Used Available Utilization 

Number of Slice to be 

used 

12 960 1% 

Number of 4 input 

LUTs to be used 

22 1920 1% 

Number of bonded 

IOBs to be used 

26 66 39% 

Path delay: 10.090ns 

 

Table -3Synthesis results of proposed with approx.0 
Logic utilization Used Available Utilization 

Number of Slice to be used 10 960 1% 

Number of 4 input LUTs to be 

used 

15 1920 1% 

Number of bonded IOBs to be 
used 

26 66 39% 

Path delay: 12.423ns 



iJournals: International Journal of Software & Hardware Research in Engineering 
    ISSN-2347-4890 

Volume 7 Issue 5 May 2019 

 © 2019, iJournals All Rights Reserved                                                                       www.ijournals.in 
 

Page 12 

Table -4Synthesis results of proposed with approx. 

Logic utilization Used Available Utilization 

Number of Slice to be 

used 

11 960 1% 

Number of 4 input LUTs 

to be used 

20 1920 1% 

Number of bonded IOBs 

to be used 

26 66 39% 

Path delay: 8.082ns 

 

VI. PERFORMANCE ANALYSIS 
 

In this section, the results obtained from synthesis and 

simulation reports are presented.Fig.8 shows that there 

is a reduction in delay and area based on the 

performance results which have been done by using 

Spartan-3 processor.
 

 

 
 

Fig.8: Performance results 

 

VII. CONCLUSION 
 

In this work facilitates approximate matching of data, 

to reduce the transmission of approximately similar 

data in the Network on Chip. In this paper propose a 

multiplier with reconfigurable approximate CLA 

adder. Process the data by using two modes: a basic 

approximate mode or on accurate mode, depending on 

the accuracy requirements. The reconfigurable 

approximate CLA adder is used at the final stage of the 

array multiplier so as to decrease the delay. To survey 

the efficiency of the proposed structure its design 

parameters were comparedto those of some 

recommended reconfigurable multiplier.  
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