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I. INTRODUCTION 
 

An advanced multiplier can be implemented using a 

variety of computer arithmetic systems. The majority 

of these processes entail computing a large number 

of midway products and then combining the 

unfinished products. Different arithmetic operations, 

including as addition, subtraction, multiplication, and 

division, are important components of sophisticated 

circuits that help the processor calculate faster. 

 

Careful computing units are not always required in 

applications that can tolerate inaccuracy, such as 

interactive media signal preparation and data 

mining. They can be replaced with their close 

relatives. Approximate computing for error-tolerant 

applications is becoming more popular. The main 

segments in these applications are adders and 

multipliers. At the transistor level, approximation 

complete adders are presented, and they are used in 

advanced sign preparation applications. 

 

In fixed-width multiplier schemes, truncation is 

commonly used to reduce the equipment complex 

character of multipliers. A constant or variable 

rectification term is then added to compensate for 

the quantization error introduced by the shorter 

section. In multipliers, estimation processes focus on 

accumulating intermediate products, which is critical  

 

 

 

 

 

 

 

 

for power utilization.  

 

The broken array multiplier is used to shorten the 

least crucial pieces of information sources while 

moulding incomplete products to reduce the 

multidimensional nature of the equipment.  

 

The following characteristics should be present in a 

good multiplier:  

 Accuracy: A decent multiplier should produce the 

desired result.  

 Speed: Multiplier ought to perform activity at 

fast.  

 Area: A multiplier should possess less number of 

cuts and LUTs.  

 Power: Multiplier should devour less power.  

 

Approximate computing has emerged as a potential 

solution for the design of energy-efficient digital 

systems [1] Multimedia, recognition, and data mining 

applications are inherently error-tolerant and do not 

necessitate absolute precision in processing.  

 

Approximate circuits may play an essential part in 

these applications as a viable alternative for 

decreasing area, power, and latency in digital 

systems that can accept some loss of accuracy, 

resulting in improved energy efficiency. Adders have 

been extensively explored for approximate 
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implementation as one of the fundamental 

components in arithmetic circuits. 

 

II. METHODOLOGY 

 
Arithmetic units such as adders and multipliers are 

crucial components in a logic circuit and are used in 

multimedia, recognition, and other applications.  

 

The speed and power consumption of arithmetic 

circuits have a substantial impact on a processor's 

performance. Carry look ahead adders (CLAs) and 

approximation multipliers are popular high-

performance arithmetic circuits.. 

 

Fig 1. Flow Chart. 

 

Figure 1 is showing proposed flow chart. According 

to this working flow it can be clear that proposed 

approximate multiplier is design and implemented 

according to following sub modules- 

 Carry Save Adder 

 Dadda Multiplier 

 Compressor 

 Full Adder 

 Half Adder 

 

1. Dadda Multiplier: 

In a well-known multiplication scheme known as the 

cluster, the summation is carried out in a more 

traditional, but slower, manner to obtain the sum of 

the fractional components. At each phase of the 

summing, only one column of bits in the lattice is 

discarded using this strategy. The midway elements 

in a parallel multiplier are formed by displaying AND 

entryways.  

The basic issue is the summation of the fractional 

components, and the time it takes to do so 

determines the maximum speed at which a multiplier 

can operate. 

 

The Dadda plot basically limits the quantity of adder 

stages required to perform the summation of 

halfway items. This is accomplished by utilizing full 

and half adders to diminish the quantity of lines in 

the grid number of bits at every summation arrange. 

Dadda multipliers are a refinement of the parallel 

multipliers exhibited by Wallace. 

 

Dadda multiplier comprises of three phases. The 

incomplete item grid is formed in the primary stage 

by N2 AND stages. In the subsequent stage, the 

halfway item lattice is decreased to a tallness of two. 

Dadda supplanted Wallace Pseudo adders with 

parallel (n,m) counters.  

 

A Parallel (n, m) counter is a circuit which has n 

inputs and produce m outputs which give a double 

tally of the ONEs present at the inputs. A full adder is 

a usage of a (3, 2) counter which takes 3 inputs and 

creates 2 outputs. Likewise a half adder is an 

execution of a (2, 2) counter which takes 2 inputs and 

delivers 2 outputs. 

 

III. SIMULATION RESULTS 
 

The implementation of the proposed algorithm is 

done over Xilinx ISE 14.7. The ISE package processing 

toolbox helps us to use the functions available in 

Xilinx Library. 

 

 
Fig 2. Top level View. 
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In figure 2, showing top level view of proposed 64-

bit approximate multiplier. There is 64 bit at input ‘a’ 

and 64 bit at input ‘b’. The output ‘c’ of this multiplier 

will be 128 bit. In digital multiplier the output bit is 

total addition of input bit. 

 

 
Fig 3. Completer register transfer level technology 

view. 

 

Figure 3 is showing technological register transfer 

level view. There are 6 stages of operation so many 

numbers of wires, full adder and other component 

are using. 

 

Fig 4. Test bench results in hexadecimal. 

 

The test bench findings are shown in Figure 4. After 

multiplication, the 64 bit input 1 and input 2 data 

bits are used to form the 128 bit output. 

 

Input 1 (a) = 56dc, Input 2 (b) = 5ace, Output (c) = 

1ECF3D08 Input 1 (a) = ffff, Input 2 (b) = eeee, 

Output (c) = EEED1112 

 
Fig 5. Test bench results in octal. 

 

Figure 5 depicts the octal test bench findings. After 

multiplication, the 64 bit input 1 and input 2 data 

bits are used to form the 128 bit output. 

 

Input 1 (a) = 01123456712345671234567 

Input 2 (b) = 07765432176543217654321 

Output(c)=0121705360071762577320473131401411

713351047 

 

Table 1. Comparison of Simulation Results. 

Sr 

No. 

Parameters Previous 

work [1] 

Proposed 

work 

Improvement 

1 Order of 

Approximate 

Multiplier 

16 X 16 64 X 64 4 times 

2 Area (mm2) 18.17 10.16 40% 

3 Delay (ns) 24.48 12.68 46% 

4 Power 

(microwatt) 

2.51 1.79 27% 

5 PDP (Power 

Delay 

product) 

62.99 25.01 60% 

 

IV. CONCLUSION 
 

This Multiplier is a crucial component in arithmetic 

processors; today's mobile and DSP applications 

require ICs that operate at fast speeds while 

consuming little power. This study examines a variety 

of characteristics such as power, area, latency, 

throughput, frequency, and power delay product in 

order to identify superior architectures for high-

speed applications. The suggested multiplier is for a 

64 bit X 64 bit approximates multiplier, whereas the 

previous one was for a 16 bit X 16 bit approximate 
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multiplier. The simulation was run using Xilinx 14.7 

software, and the results reveal that the proposed 

multiplier saves 40% of the area, 46% of the latency, 

and 27% of the power. 
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