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ABSTRACT 

  The dashing world now a day needs a fast raising technology for effectual and snappy real time digital 

processing applications. Multiplication is considered as an fundamental for all the applications. Many multiplier 

designs have been developed to increase the speed. Researches on this field takes us to the Vedic Multiplier Module 

which was one among the rapid and low power dissipating multiplier compare to booth and Wallace tree 

multiplication. This Vedic Multiplier Module consists of 16 sutras for various multiplication process. Among those 

16 sutras many of the applications have been created using Urdhava Tiryakbhyam which makes the applications 

effectual in speed.  The intellection of the paper is to bring the design for effectual Vedic Multiplier Module regarding 

to its speed and performance using the software called Cadence Virtuoso 0.18um technology for design. 
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1. INTRODUCTION 
In technologies like digital processing and various other applications multipliers plays a vital role. Also many 

of the researchers tried and still trying to achieve some of the important features like high speed, low power 

dissipation, less area in single or in separate multiplier in order to produce an effectual VLSI design Vedic 

Mathematics is used to reduce the delay and to give high speed multiplier. 

Vedic Multiplication:  

Vedic Algorithm: Among the 16 sutras of the ancient Indian Vedic Multiplication, Urdhava Tiryakbhyam was one 

of the sutras that is used in this Vedic Multiplier Module design in order to give an effectual multiplier. Uradhava 

Tiryakbhyam means “crosswise and vertical”. The sutra main aim is to create partial products and to add that product 

concurrently which gives the final result. Multiplier inside the processor does not depend on the clock frequency. 

The drawback of   an existing multipliers are the greater device operating frequency greater is the power dissipation 

and area. Therefore by using the Vedic Multiplier Module losses due to catastrophic devices are avoided. Hence due 

to the traditional structure of Vedic Multiplier Module the processing energy of the multiplier will be increased 

because of the increased width of input and output data bus. Because of its structure simplicity it can be easily 

designed on the silicon chip. By increasing the bit counts, the delay and area in the gate is gradually increased 

compare to other basic multipliers. Hence this is the main advantage of the Vedic Multiplier Module. 

Vedic Multiplication of two decimal numbers 125*991: 

 
Vedic Multiplier Module Architecture: Vedic Multiplier Module design is different from conventional multiplier 

like array multiplier. Though both multiplier have the same number of multiplication, array multiplier uses some 

blocks like shift and add for designing higher order multiplier. Vedic Multiplier Module is designed using cadence 

software, as it was more effective way of building the blocks in the silicon chip. 

Vedic Multiplier Module design for 2*2 bit Module: The schematic block design for 2*2 bit module was explained 

below Fig.1, which was build using one bit multipliers and adders. For the design of one bit adder and multiplier, 

two input AND gate and full adder is used respectively. 
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Fig.1. Vedic Multiplier Module block diagram for 2*2 bit 

Consider a two data input each of length 2 bits; say A1 A0 and B1 B0. Therefore the output bit is of four bit 

long, say as C2 S2S1 S0. The block diagram for the 2*2 bit module is shown in Fig.2.  In 2*2 Vedic Multiplier Module 

S0 is obtained by multiplying the terms A0 & B0 vertically. Similarly S1 is obtained by crosswise addition of A1B0 & 

A0B1 and carry from the previous addition during S0. S2 bit is obtained by the vertical addition of A1 B1 terms with 

the generated carry from the previous result of S1 addition. C2 is the carry produced from the addition of S2. 

 
Fig.2. Vedic Multiplier Module for 2*2 bit 

Vedic Multiplier Module for 4*4 bit: The number of bits in the input increases when going for the higher order 

bits. Hence a small modification is required. Now we implement 4*4 Multiplication with inputs A3 A2 A1 A0 and B3 

B2 B1 B0. The obtained result contains 8 bits which are C6 S6 S5 S4 S3 S2 S1 S0 respectively. 

 Let us dive the inputs A & B in to two equal parts as A3A2 and A1A0 for input A and B3B2 and B1B0 for input 

B. Then take the two bits at the same + time by using 2 bit Vedic Multiplier Module Block. 

The block shown below are 2*2 bit Vedic Multiplier Module with the first block input  bits and the end block 

input bits as A1A0, B1B0 and B3B2, A3A2 as inputs respectively. 

 The middle block is 2*2 bit Vedic Multiplier Module with one input as A3A2, B1B0 and other multiplier as 

A1A0, B3B2. 

Hence the multiplication of 4 bits number gives 8 bits output  and are represented as C6 S6 S5 S4 S3 S2 S1S0 

and the final output is calculated by adding the results of 2*2 bit multipliers in a specific way. For this function we 

need three Carry Look ahead Adder. 

  By observing the algorithm we can say that 4*4 bits multiplier is designed from 2*2 bits Vedic Multiplier 

Module blocks Fig.3. 

 
Fig.3. Sample Presentation for4*4 bit Vedic Multiplier Module 

Existing Vedic Multiplier Module:  

 
Fig.4. Block diagram for 8*8 bit Vedic Multiplier Module 
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Proposed Vedic Multiplier Module for 8*8 bit Multiplier with Carry Look ahead Adder: The designed 8*8 bit 

Vedic Multiplier Module using 4*4 Vedic multiplier is shown in the below block diagram Fig.5. The 4*4 Vedic 

Multiplier Module was discussed below. 

Inputs for the implement of 8*8 bits Vedic Multiplier Module are A= A7 A6 A5 A4 A3 A2 A1 A0 and that of 

B=B7 B6 B5 B4 B3B2 B1 B0. Therefore the result obtained is of 16 bits which is represented as C14 S14 S13 S12 S11 S10 

S9 S8 S7 S6 S5 S4 S3 S2 S1 S0. 
Now divide the inputs A and B in to two equal parts, the 8 bit A input is divided in to two pairs of 4 bits AH-

AL. Similarly input B is split in to AH-AL. The result containing 16 bits can be written as;  

P = A x B = (AH-AL) x (BH-BL) = (AH x BL) + (AH x BH) + (AL x BH) + (AL x BL) 

Where, AH = A7 A6 A5 A4, AL = A3 A2 A1 A0, BH = B7 B6 B5 B4, BL = B3 B2 B1 B0 

  By examining the structure of the 8*8 Vedic Multiplier Module, it is clear that we need four 4*4 Vedic 

Multiplier Module with three Carry Look ahead Adder. Similar way we can also implement for higher order 

multipliers like 16, 32, 64, etc. 

 
Fig.5. Block Diagram for 8*8 bit proposed Vedic Multiplier Module 

Why CLA?: Ripple Carry Adder (RCA) add the bits using the carry output from the previous bit sum and generate 

the carry for the present bit. But by using the Carry Look ahead Adder this issue can be solved, because Carry Look 

ahead Adder generates its carry bits based on the bits from the previous bits. Also it is faster compared to the ripple 

carry adder and it eliminates the gate delay. 

 On the other side, this Carry Look ahead Adder needs more hardware in order to generate carry signal for 

each cells not dependent of the previous carry outputs. The following shows the hardware for the Carry Look ahead 

Adder. For the I bits - ai, bi is the inputs and Ci is the carry’s input and Ci+1is the carry’s output, Si is the sum. The 

term Pi is for propagate, when it is 1 it propagates Ci to Ci+1.  The term Gi is called generate which generate Ci+1, if it 

is 1. Therefore, Ci+1 = ai bi + (ai XOR bi) Ci, Si = (ai XOR bi) XOR Ci   

The above equations can be written using two of the new signals which are shown below in Figure.6. 

 
Fig.6. Full adder signal at stage I with Pi and Gi shown 

Ci+1 = Gi + Pi Ci  

Si = Pi XOR Ci   

Where, Gi=ai *bi, Pi = ai XOR bi   

Let’s apply this for a 4-bit adder to make it clear.  

Put i = 0, 1, 2 in above equation, we get  

C1 = G0 +P0 C0.   

C2 = G1 + P1 G0 + P1 P0 C0  

C3 = G2 + P2 G1 + P2 P1 G0 + P2 P1 P0 C0.  

C4 = G3 + P3 G3 + P3 P2 G1 + P3 P2 P1 G0 +P3 P2 P1 P0 C0. 

Figure.7, shows that a 4-bit CLA which was built using logic gates to generate the Pi and Gi signals and the 

logic block is used to generate the carry out signals according to above Equation.   
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Fig.7. Block Diagram 4-Bit carry look ahead adder implementation detail 

Theoretically comparing CLA with RCA: 

Table.1. Theoretical comparison of area 

Adder  Area (Ax)  Area (8 bit) 

Ripple carry (RCA) 7*n 56 

Carry look ahead (CLA) 4*n 32 

Table.2. Theoretical comparison of time required (T) 

Adder Time (T) Delay (n bit) 

Ripple carry adder (RCA) 2*n 16 

Carry look ahead (CLA) 4*log2(n) 12 

Implementation in Cadence Virtuoso 0.18um: 8*8 Vedic Multiplier Module is designed in Cadence Virtuoso    

0.18 um. Using the virtuoso tool in the software the circuits were implemented and their symbols were generated to 

implement the Vedic Multiplier Module.  

 The circuit level implementation of the circuit can be seen in the Fig.8 & Fig.10, and its simulation result in 

the Fig.9. 

  
Fig.8. Block diagram for 4*4  

Vedic Multiplier Module 

Fig.9. Simulation waveform of 4*4  

Vedic Multiplier Module 

 

 
Fig.10. Block diagram for 8*8 Vedic Multiplier Module 

   The path delay for the implemented block is found to be 25.13 ns which is much lesser than the conventional 

method of multiplication. 

Table.3. Comparison table of different multipliers (in Ns) 

Cadence Virtuoso Conventional  Vedic Multiplier Module Proposed Vedic Multiplier Module  

Path delay for 4 bit 15.43 15.02 

Path delay for 8 bit 24.45 25.13 
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2. CONCLUSION 

This paper gives a highly effectual Multiplier design-Urdhva Triyakbhyam based only on the Vedic 

Multiplier Module and it shows the computational advantage over other methods and hence delay calculated using 

this method is found to be more efficient than other conventional method. 

Future scope: Instead of Carry Look ahead adder other multipliers can be used and the work can be extended by 

using this multiplier in the ALU, accumulator unit design and compare the result with the existing design. 
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