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Abstract— in most of the digital signal processing 

operations such as linear convolution, circular convolution, 

cross correlation, auto correlation, discrete Fourier 

transform, fast Fourier transform etc multiplication 

operation takes large time for computation. The 

multiplication is also time consuming process in 

microprocessor and microcontroller arithmetic and logical 

operations.  The computational time of multiplication 

operation depends on the speed of adder circuit which is 

affected due to the carry propagation delay. In this paper the 

Tabulation method of multiplication is discuss. The 

tabulation method of multiplication reduces the complexity 

of multiplication and its computational time. This will 

improve the computational time, latency and throughput. 
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I. INTRODUCTION 

The processing speed of multiplier depends on the 

computational time of adder. Adder is the basic building 

block of multiplier which affects the processing speed of 

multiplication due its carry propagation delay. This makes 

the multiplier slow. In this paper the design trade offs for 

area and speed is discussing using tabulation method of 

multiplication.  

It is a general multiplication formula applicable for 

all cases of multiplication, which factually means 

“Vertically and crosswise”. In this technique the calculation 

of all partial products can be done with the parallel addition 

process of its partial products. The algorithm can be design 

for n bit by  n bit number multiplication. Since the partial 

products and their sums are calculated in concurrent, the 

multiplier is independent of the clock frequency of the 

processor. 

II. RELATED WORK REVIEW 

In [1] the aging aware multiplier is design using bypass 

multiplication and positive bias temperature instability logic 

by considering the negative bias temperature instability 

effect. The multiplier is able to provide higher throughput 

through the variable latency and can adjust the adaptive hold 

logic circuit to mitigate performance degradation that is due 

to the aging effect. The design includes 16X16 and 32X32 

bit multiplication using column bypassing multiplier. In [2], 

a Memristive CMOS Circuits for fast fourier transform base 

multiplication operation for convolution is discuss and 

design. The work is useful for modern microprocessors. A 

vedic multiplication logic is use to design the efficient 

multiplier use in arithmetic and logic unit. It reduces the 

computational complexity by using this logic in combination 

with CMOS circuits to design memresistive threshold logic 

design. Their implementation have lower area requirements 

and higher power dissipation, and in comparison with other 

memristive-CMOS threshold logic gates the proposed cell 

indicate lower area requirements and lower power 

dissipation [2]. In [3] a redundant basis multiplier is design 

using VHDL language with improved throughput. The 

major design constraints are area, delay and power 

dissipation.  The work is design with FPGA and ASIC 

implementation. hey mapped the algorithm to three different 

high-speed architectures by mapping the parallel algorithm 

to a regular 2-dimensional signal-flow graph (SFG) array, 

followed by suitable projection of SFG to 1-dimensional 

processor-space flow graph (PSFG), and the choice of feed-

forward cut-set to enhance the throughput rate [3].  Paper 

[4], work on 8-bit tabulation method of Multipliers for 

Image Processing Application. Their design implemented on 

Xilinx Virtex 4 based FPGA board and the performance was 

evaluated using Xilinx ISim simulator. A comparative 

analysis has been performed and the proposed architecture 

was found to be efficient both in terms of area and total 

propagation delay [4]. 

III. COLUMN-BYPASSING MULTIPLIER 

The computational time of array multiplier is improved 

using column bypassing multiplier. The structure of this 

multiplier is same as that of array multiplier with column 

bypass method. For n bit multiplication, it consist of (n-1) 

number of full adders and nxn number of partial product 

generator cells. Each full adder "sum" and "carry" output are 

connected to next row full adder cell. The column bypass 

method checks the zero bit in multiplicand, if any bit in 

multiplicand is zero then the its corresponding full adder cell 

operation is bypass from the multiplication process. 

Consider the binary inputs which is to be multiplied as 

“1010”  and  “01111”,  The binary number “1010” consist 

of zero bit in its first and third binary location. Thus, the 

output of the adders in both diagonals of multiplication 

algorithm is 0, and the output of full adder cell is merely 

equal to the third bit, which is the sum output of its upper 

full adder cell [1]. 

IV. ROW-BYPASSING MULTIPLIER 

The computational time of array multiplier is improved 

using row bypassing multiplier. The structure and operation 

of this multiplier is same as that of array multiplier and 

column bypass multiplier with row bypass method. The 

number of full adder cells and partial product generators are 

same as that of column bypass multiplier method. Consider 

the binary number "1111" and "1001" for multiplication. 

The second and third bit of multiplicand number is zero. 

This zeros are multiplied with the second number will 

generates all zeros bit in that row. This row is bypass from 

computation. 

For both column and row bypass method 

2X1multiplexers are use (as shown in fig 1 and fig 2). The 

total 92X1 multiplexers are use in column bypass multiplier 

and 18 multiplexers are use in row bypass multiplier design. 

The binary bit of first multiplicand is use as a selection logic 
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for these multiplexers. This process will reduce the 

computational time and also the power dissipation of the 

design by reducing the computational path length. 

 
Fig. 1: Column Bypass Multiplier 

 
Fig. 2: Row Bypass Multiplier 

V. METHODOLOGY 

The multiplication process involves the tabulation  

Method of multiplication in row wise,column wise and cross 

wise computation. The one of the multiplicand bits are place 

in a column and second number bits are place in a row. The 

each bits of column number are multiplied with each bits of 

row numbers. This is done by using partial product 

generator AND logic gates. Then these partial products are 

added cross wise as shown in fig 3. 

Let us consider the two finite input sequence is of length 

two as: 

Multiplicand = [a0, a1] 

Multiplier     = [b0, b1] 

 
a0 a1 

b0 a0b0 a1b0 

b1 a0b1 a1b1 

s0 s00 s01 s02 
 

s1 s10 s11 s12 s13 

s2 s20 s21 s22 s23 

Table .1 

Then their product is evaluated as shown 

s00 = a0b0, s01= a0b1+a1b0, s02=a1b1 

The multipliers and adders used are developed 

from basic logic gates. The implementation and simulation 

was carried out in VHDL and ISim respectively. The first 

step carried out was the preparation and simulation of the 

various subsystems required to build the multiplier. 

VI. CONCLUSION 

In this work discuss, the various type of multiplication 

operation use in linear convolution, circular convolution, 

cross correlation and auto correlation is possible. A 

tabulation method of multiplication for two bit number is 

discuss and the 4X4 multiplier with column bypass and row 

bypass methods are discuss. The operations base on 

tabulation method of multiplication decreases the 

computational time as compare to array multiplication 

method. The method provides a platform to solve DSP 

operation efficiently and easily for various lengths of 

sequences. 

REFERENCES 

[1] Ing-Chao Lin, Member, IEEE, Yu-Hung Cho, and Yi-

Ming Yang" Aging-Aware Reliable Multiplier Design 

With Adaptive Hold Logic" IEEE Transactions On 

Very Large Scale Integration (VLSI) Systems, Vol. 23, 

No. 3, March 2015 pp no. 544. 

[2] Alex Pappachen James, Dinesh S. Kumar, and Arun 

Ajayan "Threshold Logic Computing: Memristive-

CMOS Circuits for Fast Fourier Transform and Vedic 

Multiplication" IEEE Transactions On Very Large 

Scale Integration (Vlsi) Systems Jan 2015 Vol 10 issue 

7. 

[3] Jiafeng Xie, Pramod Kumar Meher, Senior Member, 

IEEE, and Zhi-Hong Mao "High-Throughput Finite 

Field Multipliers Using Redundant Basis for FPGA and 

ASIC Implementations" IEEE Transactions On Circuits 

And Systems—I: Regular Papers, Vol. 62, No. 1, 

January 2015 pp no. 110. 

[4] Aravind E Vijayan, Arlene John, Deepak Sen "Efficient 

Implementation of 8-bit Vedic Multipliers for Image 

Processing Application" IEEE International Conference 

on Contemporary Computing and Informatics (IC3I) 

2014 pp no. 544-550.  


