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Abstract- The complexity of the chip is increasing as the 

advances in VLSI technology leads to accumulation of more 

and more devices on the single chip. Due to this high density 

of the chip, the power dissipation of the chip also gets 

increases demanding in the low power CMOS VLSI designs. 

Multiplication is one of the basic arithmetic operations in 

digital computer system and digital signal processor. In a 

typical scientific program 8.72% of all instructions are 

multiplies.  
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I.INTRODUCTION 

 

In this we are analyzing 2x2 multiplier architecture based 

on Vedic sutra” Nikhilam Navatascaramam Dasatah”, 

which enhances the speed of the multiplier, further the 

design is implemented using various logic full adders 

such as 9A full adder, 9B full adder, 28T full adder, 

Complementary and Level Restoring Carry logic 

(CLRC), 13A full adder, 10T full adder, 10T adder 1, 

Gate Diffusion Input based adder (GDI). 

 
Fig. 1. Block Diagram of 2x2 Vedic Multiplier 

 

WORKING 

The 2x2 Vedic multiplier will be implemented using four, 

2 input AND gates and using two adders as same in the 

block diagram and schematic diagram as shown in figure 

1 and 2 respectively. The AND gates are used for the 

multiplication of bits in the multiplier and multiplicand, 

and the adders are used to add the products with the carry 

to give the exact output of the multiplication. The inputs 

are A0 A1 and B0 B1. The process for multiplication of two 

bits are as, the last bits of the multiplier and multiplicand 

i.e. A0 B0 are multiplied and this gives the last bit of the 

final product i.e. S0. The next bit of the multiplicand 

and multiplier i.e. A0 B1 and A1 B0 are multiplied and that 

partial product is added with the adder to get the next bit 

i.e. S1 of the final product. Then the MSB of the multiplier 

is multiplied with multiplicand i.e. A1 B1 are multiplied 

using AND gate and that product is added with the carry 

from the previous bit using another adder, the output from 

this adder will give the MSB of the final product of the 

multiplication i.e. S2 and the carry from the multiplication 

of the final bit will give the final carry bit i.e. Cout of the 

multiplication 

 

Fig. 2. Schematic Diagram of 2x2 Vedic Multiplier. 

 

II.TRUTH TABLE OF 2x2 VEDIC MULTIPLIER 

 

The table 1 shows the truth table of 2x2 Vedic multiplier 

in that A0 A1 and B0 B1 are the input bits and S0, S1, S2 are 

the output bits and Cout is the carry bit and the equations 

for the output bits are as follows,  
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 S0 = A0B0 

S1 = (A0B1) + (A1B0) 

S2 = A1B1 

     INPUT           OUTPUT 

A1 A0    B1    B0 Cout   S2 S1     S0 

0 0 0 0 0    0 0     0 

0 0 0 1 0    0 0     0 

0 0 1 0 0    0 0     0 

0 0 1 1 0    0 0     0 

0 1 0 0 0    0 0     0 

0 1 0 1 0    0 0     1 

0 1 1 0 0    0 1     0 

0 1 1 1 0    0 1     1 

1 0 0 0 0    0 0     0 

1 0 1 0 0    1 0     0 

1 0 1 1 0    1 1     0 

1 1 0 0 0    0 0     0 

1 1 0 1 0    0 1     1 

1 1 1 0 0    1 1     0 

1 1 1 1 1    0 0     1 

Table. 1. Truth Table of 2x2 Vedic Multiplier 

 

III. OUTPUT WAVEFORM OF 2X2 VEDIC 

MULTIPLIER 

 

 The figure 3 shows the output waveform of 2x2 Vedic 

multiplier and the S0, S1, S2 are the output bits and Cout is 

the carry bit for the 2x2 Vedic Multiplication. 
 

 
Fig. 3. Output Waveform of 2x2Vedic Multiplier 

IV.RESULT AND COMPARISON OF 2x2 VEDIC 

MULTIPLIER 

 

Here the comparison of delay, power delay product, 

average power consumption, static power dissipation, 

Transistor Count (TC) and area of 2x2 Vedic multiplier 

using 9A full adder, 9B full adder, GDI, 13A full adder, 

10T full adder, 10T adder 1, 28T full adder and CLRCL 

full adder are made and their comparison table are shown 

in table 2, 3, 4 and the figures 4, 5, 6 shows the 

comparison charts of above parameters using various full 

adders.   

Table 2 Comparison Table of Power Consumed, Static 

Power Dissipation and TC 

 

 
Fig. 4. Comparison of Power Consumed, Static Power 

Dissipation and TC 

Table 3 Comparison Table of Static Power Dissipation 

2X2   

MULTIPLIER 

USING 

AVERAGE 

POWER 

CONSUMED 

(uW) 

STATIC POWER 

DISSIPATION 

(nW) 

 

TC 

9A 329.92                 17.30 16 

9B 305.48 17.36 16 

10T 49.78 20.93 16 

10T 1 30.78 88.41 16 

13A 115.74 19.21 16 

28T 45.74 17.44 44 

GDI 88.55 99.48 16 

CLRCL 237.77 52.95 16 

2X2   MULTIPLIER 

USING 

DELAY 

(ns) 

AREA 

(um2) 

   9A 2.90 10.00 

9B 4.34 10.00 

10T 1.54 10.00 

10T 1 1.07 10.00 

13A 2.83 10.00 

28T 5.67 14.50 

GDI 5.98 10.00 

CLRCL 2.57 10.00 
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Fig. 5. Comparison of Static Power Dissipation 

2X2   MULTIPLIER 

USING 

DELAY 

(ns) 

9A 2.90 

9B 4.34 

10T 1.54 

10T 1 1.07 

13A 2.83 

28T 5.67 

GDI 5.98 

CLRCL 2.57 

 

Table 4 Comparison of Delay 

 
Fig. 6. Comparison of Static Power Dissipation 

 

V.CONCLUSION 

 

In this paper 2x2 multiplier using various logic full adders 

such as 9A full adder, 9B full adder, 28T full adder, 

Complementary and Level Restoring Carry logic (CLRC) 

adder, 13A full adder, 10T full adder, 10T adder 1, Gate 

Diffusion Input based adder (GDI) have been designed, 

simulated, analyzed and compared using tanner EDA tool 

with 130nm technology. From the above comparison of 

2x2 Vedic multiplier using various full adders, 9A full 

adder is the best in case of power consumption, power 

delay product, area, transistor count and static power 

dissipation. 9A full adder will produce best output but the 

main disadvantage is that it will consume more power 

comparing to other adders. 
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