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Abstract— This paper describes the single precision floating 

point multiplier. Floating-point numbers are widely adopted 

in many applications due to their dynamic representation 

capabilities. Floating point numbers represents real numbers 

in binary format. This paper presents a high speed binary 

floating point multiplier based on dadda algorithm with 

brent kung adder. To consume less area addition is done 

using brent kung adder replacing ripple carry adder. The 

design achieves frequency of 775.705 MHz with 862 slice 

area compared to existing floating point multipliers. The 

floating point multiplier is developed to handle the 

underflow and overflow cases. The multiplier is 

implemented using Verilog HDL and it is targeted for Xilinx 

Virtex-5 FPGA and design is simulated using Modelsim. 
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I. INTRODUCTION 

Floating Point (FP) number is widely used in representation 

of real number which have wide range of values. 

Multiplication is one of the general arithmetic operations in 

these computations. Also the need of high speed multiplier 

is increasing which do arithmetic operations in very less 

time with greater accuracy. Higher throughput arithmetic 

operations are important to achieve the desired performance 

in many real time signal, electronic industry, 3 D technology 

and image processing applications. One of the key 

arithmetic operations in such applications is multiplication 

and the development of fast multiplier circuit. Also reducing 

the delay and power consumption, maximize the accuracy 

and speed of multiplication are very essential requirements 

for many applications. 

 Floating point numbers represents real numbers in 

binary format. There are   two main types of IEEE 754 

floating point number formats. They are single precision and 

double precision floating point format. This thesis presents a 

single precision floating point format. Floating point 

numbers attempt to represent real number with uniform 

accuracy. It consists of a one bit sign (S), an eight bit 

exponent (E), and a twenty three bit fraction (M or 

Mantissa). An extra bit is added to the fraction to form the 

significand. 

 
 

 
Fig. 1: IEEE Single Precision Floating Point Format 

II. FLOATING POINT MULTIPLICATION ALGORITHM 

The normalized floating point numbers have the form of Z = 

(-1S) * 2 (E - Bias) * (1.M). The following algorithm  isused 

to multiply two floating point numbers. 

1) Multiplying the significand; i.e. (1.M1*1.M2)  

2) Placing the decimal point in the result. 

3) Adding the exponents; i.e. (E1 + E2 – Bias) 

4) 4. Obtaining the sign of the final result i.e.: (s1 xor    

s2) 

5) Normalizing the result; i.e. obtaining 1 at the MSB 

of the results significant multiplication result. 

6) Rounding the result to fit in the given floating point 

number format. 

7) Checking for underflow or overflow occurrence. 

 

Fig. 2: Floating Point Multiplier Flow Chart 



A Noval Approch to Design and Implement the High Efficiency Multiplier 

 (IJSRD/Vol. 3/Issue 06/2015/276) 

 

 All rights reserved by www.ijsrd.com 1188 

 

Fig. 3: Floating Point Multiplier Block Diagram 

III. EXISTING SYSTEM: 

A. Floating Point Multiplier using  Dadda Algorithm with 

Ripple carry adder 

Dadda algorithm for multiplication is similar to Wallace 

algorithm. But it is faster and requires few gates than 

Wallace algorithm. Dadda projected a sequence of matrix 

heights that are prearranged to give the minimum number of 

reduction stages. Due to this, Dadda multiplier has less 

expensive reduction phase. To reduce the N by N partial 

product matrix, dada multiplier uses the half adder and full 

adder. In order to realize the minimum number of reduction 

stages, the height of each intermediate matrix is limited to 

the least integer that is no more than 1.5 times the height of 

its successor. The following procedure is used to reduce 

partial product matrix in to two rows. 

1. Consider dj is the minimum reduced height i.e.: d1=2 and 

dj+1 = [1.5*dj], where dj is the matrix height for the jth 

stage. Repeat this calculation until the largest height is 

calculated. Find the smallest j such that at least one column 

of the original partial product matrix has more than dj bits. 

2. In the jth stage from LSB column, employ full adder and 

half adder or both adder  a reduced matrix with no more 

than dj bits in any column. 

3. Let j = j-1 and repeat step 2 until a height of each column 

reduced with only two rows. 

This method of reduction is called a column compression 

technique because it attempts to compress each column. 

Dadda multipliers utilize the least amount number of full 

adder. So the number of intermediate stages is set in terms 

of lower bounds: 2, 3, 4, 6, 9 . . . original matrix of Dadda 

multipliers has N2 bits whereas final two row matrix has the 

4.N-3 bits. Each full adder or  (3, 2) counter take three 

inputs and produces two outputs, the number of bits in the 

matrix is decreased by one with each applied (3, 2) counter 

therefore, the full number of full adder  is N2 – 4.N+3 the 

length of the carry propagation adder is CPA length = 2.N–

2. 

 
Fig. 4: Dot Diagram For 8 By 8 Dadda Multiplier 

IV. PROPOSED   SYSTEM 

Floating Point Multiplier using Dadda Algorithm with Brent 

Kung Adder 

A. Parallel Prefix Adders.  

The construction of parallel prefix adder involves three 

stages  

1) Pre-processing stage  

2) Carry generation network  

3) Post processing 

B. Pre-Possessing Stage: 

In this stage we compute, generate and propagate signals to 

each pair of inputs A and B. These signals are given by the 

logic equations 1&2:  

Pi=Ai xor Bi............................... (1)  

Gi=Ai and Bi............................. (2) 

C. Carry Generation Network: 

In this stage we compute carries corresponding to each bit. 

Execution of these operations is carried out in parallel. After 

the computation of carries in parallel they are segmented 

into smaller pieces. It uses carry propagate and generate as 

intermediate signals which are given by the logic equations 

3&4:  

CP i:j=Pi:k+1 and Pk:j........................(3)  

CG i:j=Gi:k+1or(Pi:k+1 and G k:j).......(4) 

 
The operations involved in this figure are given as:  

CP0=Pi and Pj............................. (3(i)) 

 CG0= (Pi and Gj) or Gi................ (3(ii)) 
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D. Post Processing: 

This is the final step to compute the summation of input bits. 

It is common for all adders and the sum bits are computed 

by logic equation 5&6:  

Ci-1=(Pi and Cin) or Gi.................. (4)  

Si=Pi xor Ci-1............................... (5) 

 
Fig. 4: Bit Brent-Kung Adder. 

V. EXPERIMENTAL RESULTS 

This section shows the experimental results. We 

implemented our algorithm in verilog language. Table-2 

shows design of floating point multiplier by using dadda 

algorithm with brent  keng adder. 

 The comparison of utilization of slice, LUT FF 

pairs and frequency is given in table 5.1. Our design achieve 

maximum frequency of 775.705 MHz with no. of slice 

occupied 861 in virtex 6 family. As compared to previous 

multiplier, the proposed multiplier has better result in terms 

of speed and slice area. 

 

PROPOSED 

FLOATING POINT 

MULTIPLIER 

EXISTING  

FLOATING POINT 

MULTIPLIER 

LUT & FF 

Pairs Used 
862 1146 

CLB Slices 861 1149 

Max 

Frequency 

(MHz) 

775.705 526.857 

Table 2: Device Utilization 

The modelsim open in a new windows Fig 2:we take two 32 

bit random floating point numbers as input and it gives 32 

bit output in single clock cycle.  

Inputs: a = 32’HC20C0000;    = 0 10000001 01100 = 5.5 

b = 32’H40B00000;   =   1 10000100 00011 = -35 

Output: result = 32’HC3408000; =   1 10000110 10000 

 
Fig. 5: Simulation Waveform 

 

Fig. 4: Internal diagram of floating Point Multiplier 

 The no. of LUTs and FF pairs and CLB slices 

decreases by using dadda algorithm with Brent kung adder 

by replacing ripple carry adder. The no. of LUT and FF 

pairs used in existing system (1164) is more compared tom 

proposed system (862). CLB slices used in existing system 

are 1164 where as in proposed system its amount decreases 

up to 862. Frequency associated with proposed system is 

less  than the existing  multiplier. 

 
Fig. 5: Comparison of LUT and FF Pairs Used 
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Fig. 6: Comparison of CLB 

 

Fig. 7: Comparison of Frequency 

VI. CONCLUSION 

This paper describes an implementation of a floating point 

multiplier using dadda multilplier with brent kung adder that 

supports the IEEE 754 binary interchange format. Proposed 

method is compared with previous designed Dadda 

algorithm module. Proposed multiplier achieves the 

maximum frequency of 775.705 mhz with 861 slice area.  

thjis method is used to increase the speed of floating point 

multiplier. 
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