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ABSTRACT

This paper describes a improved version of design of 32 bit
adder module and 32 bit of sub- tractor module by using
VHDL. Multiplier is the main component in digital signal
processing. For designing floating point multiplier, adder and
sub-tractor modules are essentially required. The floating
point complex multiplication is one of the basic functions
used in digital signal processing application, microprocessors
and FIR filters. Floating point format is a standard format
used almost in all processing elements. The Objective of this
paper is to implement the 32 bit binary floating point adder
and sub-tractor with minimum delay. The modules required
for the design, are coded in VHDL as it is very useful tool.
Simulation and functional analysis is done in Xilinx ISE14.5.
It is observed that the delay required for this design is
improved as compared to earlier work..
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1. INTRODUCTION

Floating-point adder is one of the most important unit in
most of the hardware systems. Floating-point addition is the
mostly used in scientific operation in math co-processors,
DSP processors, embedded arithmetic processors, and data
processing units. These system units are highly efficient in
working and hence it is depend on floating point numbers.
Addition is the basic but most complex operation in a
floating-point unit. The Institute of Electrical and Electronics
Engineering (IEEE) issued 754 standards for binary floating-
point addition. Single-precision format uses 1-bit for sign bit,
8-hits for exponent and 23-bits to represent the mantissa bit.

Multipliers can be used for multiplication of fixed
point integer, floating point number and floating point
complex numbers. For the design of complex multiplier adder
and sub-tractor modules are required. Floating point complex
number multiplication is the backbone of many digital signal
processing algorithms, which mostly depend on extensive
number of multiplication. Complex number multiplication is
performed using four real number multiplications and two
additions or subtractions. Addition and subtraction limits the
overall speed of complex number multiplication.

Floating point adder unit performs the addition and
subtraction using the same hardware used for floating point
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operation. This saves the core area by minimizing the number
of element. Hence it reduces the power and improves the
performance. Floating point adder is generally used in the
arithmetic calculations which includes CPU, Calculators ,
Watches, Pocket adder ,32 bit ALU. Similarly, the floating
point sub-tractor also perform the same function as like adder.
And also have the same application in the electronic system.

Binary floating point numbers multiplication is one of the
basic functions is one of the basic functions used in digital
signal processing (DSP) application . Nowadays, almost every
language has a floating point data type in all computers
including personal computers and supercomputers. The
floating point numbers are mainly used in medical field
applications, image processing, motion sensing, scientific
computing, audio applications, DSP applications etc. Hence, it
becomes a prime need to design a floating point complex
multiplier with improved computational speed.

2. DESIGN OF FLOATING POINT
COMPLEX MULTIPLIER UNIT

In floating point addition or subtraction, the exponents of the
two floating point numbers must be equal. If not, then the
exponent of the smaller number is incremented such that both
exponents are equal and the mantissa of the small number is
then shifted right 'n' times where 'n' is the difference between
the small and large exponents. After the addition or
subtraction operation, the resultant mantissa is normalized. As
adder is essential component in the design of FP Complex
multiplier circuit, improved design for FP adder is given
below.

3. DESIGN OF ADDER MODULE

For the design of adder module exponent and
mantissa bits are necessary. In IEEE single precision format
sign bit is of 8bit, exponent is of 8bit and mantissa is of 23 bit.
Following are the steps for the addition of two floating point
numbers

1. Compare the exponent of two numbers.

2. Shift the smaller number to the right until it’s
exponent matches to larger exponent.

3. Add the mantissa.

4. Normalized the sum either shifting right & incrementing
the exponent or shifting left & decrementing exponent.



5. Check the result either overflow or underflow.
6. If result is overflow then generate exception or return
error.
7. If result is underflow then set mantissa =0 & exponent
=0.

The same steps are used for subtraction of two
floating point numbers only mantissa is subtracted while
doing subtraction.

3.1  Floating Point Addition Flowchart
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Figure 1: Flowchart of Floating Point Addition Module

4. EXPERIMENTAL RESULTS:
4.1 RTL SCHEMATIC:
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Figure 2: RTL Schematic Of Floating Point Adder

4.2 RTL SCHEMATIC:
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Figure 3: RTL Schematic Of Floating Point Sub-Tractor



5. SIMULATION RESULTS:
5.1 Adder Module:
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Figure 5.1 : Simulation Result of Floating Point Adder

5.2 Sub-tractor Module:
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Figure 5.2 : Simulation Result of Floating Point Sub-tractor
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Table 1: Experimental Results of Floating Point Adder

Sr Numbers to Result | Delay | Earlier
No. be added (ns) work (1)
Delay
1. No0.1=10001010 100010
0010010100 100010
100000000 010100 | 12.064
=(138)10 111100
000000
No0.2=001111110 | 00
1000000
0000000 21.821ns
00000000
=(126)10
2. No.1=00010001 | 110101
1001100010 | 111110
1011111011 | 011101 | 12.064
100=(17)10 000001
100111
No0.2=11010111 11
1110011101
0000011001
111=(215),

Table 2: Experimental Results of Floating Point Sub-

tractor
Sr Numbers to be Result Delay Earlier
No. | Subtracted (ns) work
)
Delay
1. | No.1=10001010 110101
001001010 01001000 | 110010
000000=(138)10 010000 12.064
No0.2=011111101000 | 011000
000000000000 000000
0000000=(126)10 00 21.821

ns

2. No0.1=0001000100 110110
110001010111110 111111

11100=(17)1 001110
N0.2=11010111111 | 100000 | 12.064
00111010000011 110011
001111=(215); 11

6. CONCLUSION AND FUTURE WORK

In this paper, we use VHDL to describe system. At first, we
design the adder unit and sub-tractor unit. The design has
been achieved using VHDL and simulated with Xilinx
14.5.Future work will be added by designing 32 bit floating
point complex multiplier using a Vedic mathematics.
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