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Abstract— This purpose of the paper to apply the fast 

implementation of the DFT called the FFT (Fast Fourier 

Transform) and the IFFT (Inverse Fast Fourier Transform).  

The calculation is based on a well-known algorithm, called 

the split Radix FFT. This is split radix which is combination 

of radix 2 and radix 4 fast fourier transform to  effectively 

compute  the  variable-length  Fourier  transform  (VLFT)  

by reducing number of multiplication and addition which 

are in fast fourier transform 
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I. INTRODUCTION 

A fast Fourier Transform (ffT) processor is one of the major 

components of an Orthogonal Frequency Division                    

Multiplexing (OFDM) communication system This 

algorithm has been widely adopted in digital signal 

processing and multimedia applications so as to to reduse 

the calculation of transferring the signal. With the wides 

pread utilization of FFT, many techniques and method have 

been introduce to speed up the FFT algorithm in recent yea 

in  both wired and wireless communication. To achieve the 

minimum throughput requirement of the different standards 

on a less power hungry so to achive such we requires a 

highly optimized design to do so.  So in our paper we are 

introducing the split radix which reduces the n-number of 

multiplication and addition and reduces time in fourier 

transform. 

VLFT plays an important role in the orthogonal 

frequency division multiplexing (OFDM) communication 

systems. where a single device integrates various wired and 

wireless communication standard suchas , Digital Audio 

Broadcasting (DAB),Very high speed Digital Subscriber 

Loop (VDSL), , and it is applicable to all useful fFT 

processor lengths such as 512/1,024/2,048/4,096/8,192 

points can  used in OFDM-based communication systems. 

Although the performance of FFT on recent computer 

hardware is determined by many factors besides pure 

arithmetic counts. in feature if the more deep studyand a 

great  convervation would held and take the review from 

expert we wil have refine the proposed solution to 

minimize power consumption. 

II. LITERATURE SURVEY 

Ke-Horng Chen,Chia-Chun Tsai, Wen-Ho Juang, , Shin-

Hao Chen, Yueh-Shu Lee, Shin-Chi Lai, and Chiung-Hon 

Lee presents  a  hybrid structure to effectively  compute the  

variable-length  Fourier  transform  (VLFT)  by  employing 

recursive and radix-22  fast algorithm.FFT experts thought it 

to be optimal in terms of total complexity, but more efficient 

variations have more recently been discovered by Johnson 

and Frigo. 

While in most places the radix-4 algorithm has 

fewer nontrivial twiddle factors,  some were the radix-

2 actually fails twiddle factors present in the radix-

4 structure or those twiddle factors simplify to 

multiplication by −i, which actually requires only additions. 

, an algorithm of lower complexity  can be derived by 

combining the radix-2 and radix-4 computations 

appropriately But After adopting hardware-sharing scheme 

to both fast algorithms, the method which was used  to 

progress in improving  the drawback of higher hardware 

cost  in implementation and retains the regular and flexible 

nature  of recursive discrete Fourier transform (RDFT) . In 

this paper, we propose an area-efficient design of variable- 

length FFT processor which can perform various FFT 

lengths 

To reduce computational complexity and chip area, 

we develop  new variable-length FFT architecture by 

devising a mixed-radix algorithm Based on this architecture, 

an area-efficient design of variable-length FFT processor is 

presented 

III. DERAVATION FOR FFT 

 This section describes the mathematical basis and some 

FFT algorithms which are applied to develop our VL-FFT 

processor. An N-point discretFourier transform of a 

sequence x[n] is given as 

X[k] =  ∑ x[n]WN
nk

N−1

n=0

 where k = 0, 1, 2, … N          

where the twiddle factor WN = e
−j2π

N = co s (
2π

N
) −

jsin(
2π

N
) . In general, FFT algorithms are derived by taking 

advantage of the symmetry properties of twiddle factor as 

shown in Fig. 1. 

 
The split-radix algorithm is proposed by mixing the radix-

2 and radix-4 equation. 
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X(k)==∑N2−1n=0x(2n)e−(i2π×(2n)kN)+∑N4−1n=0x(4n+1)e−(i2

π(4n+1)kN)+∑N4−1n=0x(4n+3)e−(i2π(4n+3)kN)DFTN2[x(2n)]+

WkNDFTN4(x(4n+1))+W3kNDFTN4(x(4n+3)) 

IV. BUTTERFLY UNIT 

The butterfly unit is designed to perform to compute radix-4 or 

radix-2 DIF FFT algorithm, it has the pipeline structure with total 4 

pipeline stages. The rst, second and third pipeline stages perfor 

itccan perform radix 8 .when it is diffuclt to calculate radix 8 

operation with the help of butterfly unit it perform in the form of 

radix 2 and radix 4 

V. TWIDDLE-FACTOR GENERATOR 

Recursive feedback difference equation for the computation 

of sine and cosine functions. We use the recursive 

sine/cosine function generator. This method has the 

advantage of low complexity 

 

VI. PROGRESS WORK  

There are two parts of input i.e real-xinr anr imagenary xinn 

In this section we present the progress  results, that are 

obtained during simulating the FFT core. ModelSim is used 

during the simulation stage to verify and measure the 

execution time of the FFT design. This step was required to 

obtain an accurate execution time for the FFT core. The 

other requirement was to verify the correctness of the 

calculated numbers. In order to verify the results during the 

simulation, the same input numbers are applied as it was the 

case with the Xilinx FFT core. The only difference is that 

during the simulation of our custom FFT core, we start with 

normal order to read the data from the shared memory. 

Whenever, the core is finished with all calculations, the 

results are stored back to the shared memory according to 

bit reversal. The reason that DIF is chosen instead of DIT, 

the latter is the case in the software version, to simplify the 

process for the software application. Since the FFT function 

is implemented as a reconfigurable hardware accelerator for 

the MOLEN processor, the software has to provide the data 

to the core through the shared memory and writesthe 

numbers as 64-bits. However as it was explained in chapter 

7, each location contain two words of real or imaginary 

numbers. The numbers can be read from the shared memory 

and being used during the calculations. Whenever the core 

completes all calculations, the original data locations can not 

be employed to store new data, since bit reversal is required 

to store the data according to the correct order. To solve this 

restriction in a proper way we have decided to stores the real 

and imaginary numbers at the same location according to bit 

reversal. This implies that the software application can 

easily access a location of the shared memory to read a 

complex number instead of a real or imaginary number as it 

was the case before the FFT execution.During the 

simulation stage, we have first measured the execution time 

for the radix-2floating-point in software,on a PC with Core2 

2.2GHZ processor. During this process a function is 

implemented, which measures the execution time of the 

radix-2 FFT on a PC. Gettimeofday function is called twice 

during the FFT execution to measure the elapsed time 

between the start and completion of the FFT. The execution 

time is reported in µSec. The measured execution time for 

the FFT function on the PC was equal to 1554 µSec to 

perform a radix-2 FFT of 1024- points. The same approach 

is also performed in Modelsim to measure the required 

execution time for our FFT design. The measured time for 

the hardware design was equal to 164 µSec. Also, the 

execution time for the core including the MOLEN interface 

is measured in Modelsim, which was equal to 308 µSec. 

Having results for both software and hardware 

implementation, the following formula is applied to find out 

how much faster the custom FFT core can execute a task 

comparing to the software version. The image below  show 

how this process is calculated and display result of first 

progress part. 

VII. RESULT AND SUMMARY 

The maximum frequency required for Eficient Design of 

Variable Length Fast Fourier Transform for the Digital 

Broadcasting is 96 mhz and calculated power is 0.042 mv 

and number of LUTs are 337 as shown bellow 
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VIII. CONCLUSION 

This brief presented a  Eficient Design Of Variable Length 

Fast Fourier Transform For  Digital Broadcasting for dft 

computation with a lower computation complexity. It also 

provide an advantages of reduce cost and variable transform 

length and use for time conversion frequency signal 

processing and related issue. 

ACKNOWLEDGMENT  

This research  is supported in part my grant from my project 

guide  Mr.  Vinay Keswani  (Assistant ProfessorM.Tech in 

Electronics and Communication Engg.),Vidarbha Institute 

of Technology, Nagpur university, India, and I express my 

sincere appreciation to him for constant encouragement 

during the preparation of the manuscript. 

REFERENCES 

[1] P. L. Montgomery, “Modular multiplication                                                                             

without trial division,” Math.                          

[2] Comput., vol. 44, no. 170, pp. 519–521, Apr.             

1985.  

[3] C. McIvor, M.  McLoone,  and  J.  V.    McCanny,  

“Modified  Montgomery  

[4] modular multiplication  and  RSA  exponentiation  

techniques,”   

[5] Proc.-Comput. Digit. Techniques, vol. 151, no. 6, pp. 

402–408, Nov. 2004.  

[6] S.-H. Wang, W.-C. Lin, J.-H. Ye, and M.-Shieh,  

[7] Montgomery  Modular Multiplier,”  in Proc.  IEEE  

International  

[8] Symposium on Circuits and Systems, May 2012, pp. 

3049–3052.  

[9] S. C. Lai, W. H. Juang, C. C. Lin, C. H. Luo, and S. F. 

Lei,  “High-Throughput, Power-Efficient, Coefficient-

Free and  Reconfigurable Green Design for Recursive 

DFT in a Portable DRM  Receiver,” International 

Journal of Electrical Engineering, vol. 18, no.3,  pp. 

137–145, June 2011 

[10] S. C. Lai, S. F. Lei, C. L. Chang, C. C. Lin, and C. H. 

Luo, “Low  Computational Complexity, Low Power, 

and Low Area Design for the  Implementation of 

Recursive DFT and IDFT Algorithms”,  IEEE Trans.  

CircuitsSyst. II, Exp. Briefs, vol. 56, no. 12, pp.921-

925, Dec. 2009 

[11] Ansuman DiptiSankar Das, Abhishek Mankar, N 

Prasad, K. K. Mahapatra, and Ayas Kanta Swain, 

“Efficient VLSI Architectures of Split-Radix FFT using 

New Distributed Arithmetic”, International Journal of 

Soft Computing and Engineering (IJSCE), vol. no. 3, 

issue 1, pp. 264 - 271, Mar. 2013. 

[12] S Compact RDFT Processor for the Computations of 

DFT and IMDCT in a DRM and DRM+   Receiver,”  J. 

Low Power  Electron. Appl., vol. 3, no. 2, pp. 99–113, 

May 2013 


