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ABSTRACT

The Floating Point Multiplier is a wide variety for increasing accuracy, high
speed and high performance in reducing delay, area and power consumption. The
floating point is used for algorithms of Digital Signal Processing and Graphics.
Many floating point multipliers are used to reduce the area that perform in both the
single precision and the double precision in multiplication, addition and

subtraction.

The scientific notations sign bit, mantissa and exponent are used. The real
numbers are divided into two, fixed component of significant range (lack of
dynamic range) and exponential component in floating point (largest dynamic
range). Converting decimal to floating point and normalize the exponent part and
rounding operation for reducing latency. The mantissa of two values are multiplied
and adding the exponent part. The sign result with exclusive-or are obtained. The
final result of shift and add floating point multiplier is compared with booth
multiplication. From the synthesis it is observed that shift and add floating point
multiplier performs 20% better in different parameters such as delay, area and
power is verified by Verilog Hardware Description Language. These results are

also verified in Cadence EDA tool.

il



TABLE OF CONTENTS

CHAPTER TITLE
NO
ABSTRACT

LIST OF TABLES
LIST OF FIGURES

LIST OF ABBREVIATIONS

1 INTRODUCTION

1.1 Format Parameters
1.2 Data formats for single and double precision
1.3 Representation of the floating point
1.3.1Denormalized
1.3.20ver flow
1.3.3Under flow
1.3.4Infinity
1.3.5Not a Number
2 LITERATURE SURVEY

2.1 Floating point multiplier using Vedic

mathematics

il

PAGE NO

ii

vii

viii



2.2 Floating point operation in fast fourier
transform

2.3 Multiplication using carry save multiplier
2.4 Parallel implementation of floating point
2.5 Normalization of floating point

2.6 Configurable booth multiplier

2.7 Implementation on FPGA

2.8 Different multipliers

2.9 Double precision floating point

FLOATING POINT MULTIPLICATION
OPERATION

3.1 Fraction

3.2 Representation of floating point
multiplication

3.3 Floating point algorithm
3.3.1Convert 2.625 to floating point format

3.3.2Adding an exponent part to binary
number

3.3.3Normalization

3.3.4Mantissa

v

10

11

11

11

12

12



3.4 Multiplication operation

3.5 Multiplication of mantissa

3.6 Adding the exponents

3.7 Calculation

SIMULATION IN ISE

4.1 VHDL of adding the exponents
4.2 Multiplication

4.3 Multiplication of mantissa
SCHEMATIC GENERATED IN ISE
5.1 Actual Schematic

5.2 Schematic for Mantissa

5.3 Magnified image of Mantissa
5.4 Schematic for Exponent

5.5 Schematic for Sign

SIMULATION AND CALCULATION OF
POWER IN ISE DESIGN
6.1 Synthesis power

6.1.1 Device Static Power
6.1.2 Design Power
6.1.3 Power-On Current

6.1.4 Total On-Chip Power

13

14

15

16

17

18

19

19

21

21

21

22

22

23

24

25

25

25

26



