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ABSTRACT: Our project is modeled using VHDL Language by using 2, 3, 4 bit signed data. This project sets 
up the design of 2, 3, 4 bit multiplier which is high speed, has power consumption, delay is less. The speed of 
the multiplier is increased by reducing the generated partial products. Wallace tree is one of the method to 
reduce the partial products which are generated. Therefore, minimizing the number of full adders used in the 
multiplier will reduce the circuit complexity. 
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I.INTRODUCTION 
 

Multipliers are the very important part of modern computing systems. Multipliers are mainly used in electronic 
applications like Digital Signal Processor (DSP), VLSI designs. In computational systems the most important 
operation is multiplication. The multiplier plays a crucial role in the field of graphics and process control. 
Depending upon the output requirements of the applications the multiplier structure will vary. The basic 
principle used for multiplication is to evaluate partial products and accumulation of shifted partial products. 
Successive addition operations are required in order to perform these operations. Hence one of the major 
components required to design a multiplier is adder. 
 

II.CARRY SAVE ADDER 
 

Carry save adder is mainly used in the addition of three or more n-bit numbers. CSA is similar to the full adder. 
Instead of using any other adder here we use CSA for the addition of the partial product terms of each group. 
Compared with other adders CSA is fast and it is more easy to understand. We need to add more than two 
numbers together in many cases, the easiest way of adding together m numbers is by adding the first two, 
wherein both the numbers are n bits wide. Then their sum is added to the next one and so on. 
  
Consider the sum: 
    1 2 3 4 5 6 7 8 
    + 8 7 6 5 4 3 2 0 
     

=1 0 0 0 0 0 0 0 0  
Using basic arithmetic, we calculate right to left, "8+2=0, carry 1", "7+2+1=0, carry 1", "6+3+1=0, 

carry 1", and so on to the end of the sum. Although we know the last digit of the result at once, we cannot know 
the first digit until we have gone through every digit in the calculation, passing the carry from each digit to the 
one on its left. Thus adding two n-digit numbers has to take a time proportional to n, even if the machinery we 
are using would otherwise be capable of performing many calculations simultaneously. 

In electronic terms, using bits (binary digits), this means that even if we have n one-bit adders at our 
disposal, we still have to allow a time proportional to n-digits to allow a possible carry to propagate from one 
end of the number to the other. 
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Until this process is done, 

1. We do not know the result of the addition. 
2. We do not know whether the result of the addition is larger or smaller than a given number (for 

instance, we do not know whether it is positive or negative). 

A carry look-ahead adder can reduce the delay. In this principle the delay can be reduced so that it is 
proportional to log(n), but for large numbers this is no longer the case, because even when carry look-ahead is 
implemented, the distance that signals have to travel on the chip increase in proportion to n, and propagation 
delays increase at the same rate. Once we get to the 512-bit to 2048-bit number sizes that are required in public-
key cryptography, carry look-ahead is not of much help. 

V.BLOCK DIAGRAM 

 
 

Fig 1: Block Diagram 

VI. EXPLANATION 
 

The block diagram consists of “n” number of ful adders. It has three inputs like traditional full adder. 
As trditional adders, when three bits are added sum and carry are generated. The carry generated by first full 
adder is given to the next full adder as input which is in series, whereas in carry save adder the carry is given to 
the next set of full adders as shown in the fig 1. So the carry delay is very less when compared to traditional 
multiplier. 
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VII. OUTPUT ANALYSIS 
 

4-BIT MULTIPLIER 

 

 
 

 
 
3-BIT MULTIPLIER 
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2-BIT MULTIPLIER 
 

 
 

VIII. CONCLUSION 
 

Multiplier design  is highly efficient and low power consumption. The multiplication operation using carry save 
adder is faster and efficient than any other adder. From the results, we see how CSA logic is implemented in 
each partial product line which improves the overall performance of the multiplier unit. This multiplier is very 
much helpful in larger multiplications as the delay has been reduced. This design is implemented on unsigned 
data. This design can also be extended over signed multiplication as well as it can be used for designing of 
higher bit multiplier.   
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