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ABSTRACT: We know that the multipliers have an important role in applications like filters, ALUs, that the multiplier 
should be very high speed. This paper presents the high speed Vedic Multiplier which has modified architecture with 
carry save adders (CSAs). The proposed Vedic Multiplier gives better results as compared to conventional multipliers. 
The design is implemented in Verilog according to DO-254 coding guidelines, simulated with industrial standard 
simulator QuestaSim and synthesized using a combination of Precision Synthesis RTL Plus and Xilinx ISE. DO-254 
standard compliance is done using Mentor’s HDL Designer tool suite. The adder sub block gives a speed of 3.597ns 
which is 57.88%, 76.39%, 82% improvement than the existing adder for 8-bit, 16-bit and 32-bit adder respectively. 
Area of the adder has been reduced by 8.96% for 8-bit, 45.28% for 16-bit and 22.42% for 32 bit. The performance of 
proposed multiplier block has risen by 85%, 89.67% and 94.17% for 8-bit, 16-bit and 32-bit respectively. This 
improvement in performance trades off with a slight increase in area of 17%, 12% and 14% for 8-bit, 16-bit and 32-bit 
multiplier block respectively, DO-254 compliance done. 
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I.INTRODUCTION 
 

Any kind of processors needs the high speed multipliers. It is observed that the computers, mobiles stop working 
suddenly. The main reason behind this is the processors which are in the computers and mobiles are slow. To increase 
the speed of the processors it needs the high speed multipliers. This reason gave more interest to design high speed 
multipliers. In many of the applications like multiply and accumulate (MAC), Processors, Filters the multipliers role is 
very important. 

 
In[1] few decades the multipliers have been designed but these multipliers have more cross product terms and 

the they have more area, power and also more time to give the expected output results. The more delay reason behind 
this is that the critical path increase because of more incomplete products. 

 
In [2][3][4] and [5] a new approach multiplier design based on the Vedic mathematics sutras to overcome these 

fash. Vedic mathematics is a primitive and well-known approach that gives laudable solutions. Swami Barathi Krishna 
Tirthaji Maharaj(1884-1960) is a putative mathematician found and isolated primitive Vedic mathematics into 16 
simple sutras(formulae) those are related to Analytical, Geometry, algebra, arithmetic. These sutras can be applicable in 
different fields of engineering. 

 
In Vedic mathematics the incomplete products are calculated quickly and added by using the adders 

accordingly. The paper introduces the high speed Vedic multiplier using the Uradhva Tiryakbhyam sutra. It uses the 
Carry Save Adders (CSAs) to add the incomplete product which exaggerates the speed of the multiplier. 

 
The section II related work, Section III interprets about the proposed methodology. Section IV simulation and 

synthesized results and section V concludes the paper. 
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II.RELATED WORK 
 
A. VEDIC MATHEMATICS 

There are four Vedas, i) Rigveda, ii)Yajurvaeda, iii) Samaveda, iv) Atharvaveda. Merlot which is Atharvaveda 
is an origin of 16 formulae of Vedic mathematics. 

 
Vedic mathematics is very interesting topic. The Vedic mathematics consumes less time to calculate any 

problems, because of this it has become more and more putative and it is very simple one. In this Atharvaveda there are 
16 sutras one of which is Uradhva Tiryakbhyam. This sutra generates the incomplete products concurrently. The 
Uradhva Tiryakbhyam is the Sanskrit word which stands for vertically and crosswise. The Fig.1 clearly interprets the 
method of multiplication using the Uradhva Tiryakbhyam for two 8 bit numbers dot multiplication. 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 

B. CARRY SAVE ADDER 
There are many different kind of adders are present to add the numbers. To add ‘m’ numbers of ‘n’ bit wide, 

first it adds two numbers then adds this result with the next number and so on till the ‘m’ number. This kind of addition 
consumes m-1 adders for the gate delay of O(mlgn). Instead add the numbers with the help of tree structures the gate 
delay is of O (lgm.lgn).  

 
With the help of Carry Save Adder the delay still more reduces. This Carry Save Adder takes three numbers at a 

time to add instead of two numbers. Suppose the three numbers x+y+z then carry save adder will convert it into two 
numbers c+s such that x+y+z=c+s, and the total gate delay will be of O(1) time. In carry save adder, instead of 
propagating the carries to the next step that saves it till the very last step. 

 
 
 
 
 
 
 
 
 
 
 

Fig1. Depicts of two 8 bit numbers multiplication using Uradhva Tiryakbhyam sutra. 

Fig2. The example for Carry Save Adder 
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The Fig.2 depicts the addition of three 8 bit numbers using the Carry Save Adder.  The vital point in CSA is 
that, the each c and s can be found independently from all other carries and sum bits. This is called (3,2) counter 
because it makes three numbers into two. 

 
We need m-2 CSA blocks to add m numbers and each CSAs blocks may have many one bit CSA in parallel. 

Finally we need Carry Lookahead Adder (CLA) as the carry propagation block. Note that each time we enter into CSA 
block the number increases in size by 1 bit. Because of this reason till the CLA block the number will be at most n+m-2 
bits. The last CLA will take the gate delay of O(lg(n+m))time. Therefore the final sum will be with gate delay of 
O(m+lg(n+m)). 

 
C. INTRODUCTION TO DO-254 

DO-254 is a standard guidance for designing the avionics hardware. DO-254 is also called as DO254 or D0254. 
There are five design assurance levels(DAL) are present viz. level A, level B, level C, level D and level E.  

To meet level A criteria, approximately design should meet 20 to 30% of systems and 40% of hardware 
implementation DO-254 compliance. To meet level B design should meet 20% of system, 30% of hardware 
implementation, for level C design should meet 25% of system, 20% of hardware implementation, for level D design 
should meet 20% of system, 10% of hardware implementation and for level Edesign should meet 10% of system, 5% of 
hardware implementation. 

 
III. PROPOSED METHODOLOGY 

 
The proposed multiplier is based on the Uradhva Tiryakbhyam sutra to get the incomplete products and these 

incomplete products will be added with help of the Carry Save Adders. In the first stage of addition of incomplete 
adders we have 8 bit CSA which are from {q0[7:4,4’b0},q1,q3. In the second stage of addition we have 9 bit CSA 
because {c1,1’b0},{1’b0,s1} and {1’b0,q3} will be added. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Then the last stage of addition CSA has the Carry Lookahaed Adder which is of 10 bit adder. The inputs for the 
last stage CLA are {c2,1’b0} and {1’b0,s2}.This gives lower nibble of the product directly from the q0 which is 
q0[3:0] and other 11 bits of product will be from the 10 bit Carry Lookahead Adder is as shown in Fig.3. 

 
 

Fig3. Proposed 8-bit Vedic Multiplier 
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IV. RESULTS 
 
To compare different adders performance, area of Ling adder, Brent Adder and Ripple Carry adder and the different 

multipliers like Vedic, Array and Booth multipliers[5] and the proposed Adder and the Multiplier were designed using 
the Verilog. Table-I is comparison of adders and Table II is comparison of multipliers 
 

 

 
Simulation results of the three 8-bit carry save adder is as shown in Fig.4.  The proposed Vedic multiplier is as 

shown in Fig.5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Three 8-bit numbers addition Technical Schematic of Carry Save Adder is as shown in Fig.6. Three 8-bit Number 
additions RTL Schematic of Carry Save Adder is as shown in Fig.7 

 

Fig4. Three 8-bit numbers addition simulation result of Carry Save AdderFig 5. 8x8 proposed Vedic Multiplier Simulation result 

Save Adder 
 

Fig6.Three 8-bit Numbers addition Technical Schematic of CSA                     Fig.7.Three 8-bit Number addition RTL Schematic of CSA 
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The 8x8 proposed Vedic Multiplier Technical Schematic is as shown in Fig.8, 8x8 proposed Vedic Multiplier RTL 
Schematic is as shown in Fig.9 and 8x8 proposed Vedic multiplier’s DO-254 compliance is as shown in Fig.10 

 
 
 
 

 
 
 
 
  
 
 

 
 
 
 

 
 

V.CONCLUSION AND FUTURE WORK 
 
In the proposed paper a modified Vedic multiplier has been implemented and is compared with the existing Vedic 

multiplier, Array multiplier and Booth multiplier. The modified Vedic multiplier architecture includes Carry save 
adders (CSAs). The adder sub block gives a speed of 3.597ns which is 57.88%, 76.39%, 82% improvement than the 
existing adder for 8-bit, 16-bit and 32-bit adder respectively. Area of the adder has been reduced by 8.96% for 8-bit, 
45.28% for 16-bit and 22.42% for 32 bit. The performance of proposed multiplier block has risen by 85%, 89.67% and 
94.17% for 8-bit, 16-bit and 32-bit respectively. This improvement in performance trades off with a slight increase in 

Fig 8.Proposed 8x8 Vedic Multiplier TechnicalFig 9.  Proposed 8x8 Vedic Multiplier RTL Schematic 

Fig.10 proposed 8x8 Vedic multiplier’s DO-254 compliance 

Table II. COMPARISON OF MULTIPLIERS DELAY AND AREA Table I. COMPARISON OF ADDERS FOR DELAY AND AREA 



 
 ISSN (Print)  : 2320 – 3765 
ISSN (Online): 2278 – 8875 

 
International Journal of Advanced Research in  Electrical, 

Electronics and Instrumentation Engineering 
(An ISO 3297: 2007 Certified Organization) 

Vol. 5, Issue 5, May 2016 
 

Copyright to IJAREEIE                                                        DOI:10.15662/IJAREEIE.2016.0505012                                             3542  

area of 17%, 12% and 14% for 8-bit, 16-bit and 32-bit multiplier block respectively, DO-254 compliance done. Further 
the multipliers can be extended to 64 bit, 128 bit. 
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