
ABSTRACT 

 

The floating-point multiplication (FPM) is necessary for various applications like image 

and signal processing to obtain high performance in power, delay and area. Also, several 

multiplication processes are used in floating point such as Karatsuba, Toom cook and 

Urdhva-Tiryagbhyam for improving the efficiency of the approach. Moreover, FPM is 

performed in the IEEE 754 format that involves Single precision FP and Double 

Precision FP. Also, DPFP multiplication process is used for performing the arithmetic 

functions like addition, subtraction, and multiplication. The DPFPM process is applicable 

for the operations like scientific calculations, arithmetic calculations, signal and image 

processing. However, in the operation of DPFP in the hardware implementation is a 

crucial problem.  

In arithmetic FP function, the multiplication operation is a very difficult model to 

implement. Several methods are developed in the area of FP multiplication but, these are 

required more area and power and processed with high delay. To avoid these issues, the 

new methodologies are developed based on FPM. Also, the multiplications algorithms 

are developed like Karatsuba and Toom Cook multiplication, which is required lower 

amount of multiplication in the hardware when comparing other conventional methods. 

The multiplication process is one of the vital arithmetic function, which is applied for 

several communications, image and video processing, and networks. Here, multiplication 

process is introduced for reducing power and energy. 

In DPFPM process, 53x53 mantissa based multiplication is one of the major limitation, 

which is reduced the performance. So, the Karatsuba based multiplication model is 



developed in the DPFP for reducing the complexity of the process. This Karatsuba based 

DPFPM process achieved high clock frequency and less area. Also, Strassen Schonhage 

algorithm (SSA) for SPFP multiplication is proposed. Here, the five digits of integer 

values for multiplication is considered, which proves the effectiveness of performance. 

Here, the Number Theoretic Transform (NTT) mechanism is used in the SSA approach 

for the calculation of two FP integers. Also, the fixed points are utilized for representing 

the floating values.  

Moreover, the NTT approach is utilized the integer values for multiplication process. 

This SSA is employed to use the HDL coding part for transforming the DPFP integers. 

Here, the best outcomes are attained with the use of multipliers and adders in the FPGA 

that are aligned pipelined, which are used embedded FPGA sources for attaining lower 

area and highest clock frequency. The considerable power and the area analysis are 

estimated. Consequently, the problem of conventional multiplication in SSA is solved by 

the proposed great speed SSA for FPGA accelerator. The 230.14 MHz of frequency is 

considered for the working of SSA-FGPA. While compared with the Karatsuba DPFP 

multiplication the SSA-FGPA method has obtained high speed as 45% more than others. 

The implementations of these works are done on Xilinx centred on Virtex by Verilog 

HDL Code. Consequently, the DPFP furer toom cook multiplication (FTCM) model is 

developed for the Advanced Encryption Standard (AES) security improvement.  The 

5331.73nW of power consumption is diminished and 81% of power is diminished in 

FTCM method compared with the conventional methods. 


