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Abstract-The Fast Fourier Transform (FFT) is one of the 

most important and fundamental algorithms in the digital 

signal processing area.This project presents a new type of 

FFT hardware architectures called binary FFT using 

selective rotation.The proposed architectures are based on 

the observation that in the radix-2 FFT algorithm only half of 

the samples at each stage must be rotated. Develop the 

binary version of FFT in order to reduce processing 

overhead.To design efficient transform to convert time 

domain to frequency domain and also implement systolic 

structure of  FFT. Our proposed architecture has been coded 

in Verilog HDL and simulated using xilinx 12.1 

IINTRODUCTION 

Fast fourier transform(FFT) is one of the widely used 

algorithms in digital signal processing [1], [2]. There 

has been an increasing interest in the computation of 

FFT for real valued signals (RFFT), since virtually 

most of the physical signals are real. The real valued 

signals which are of prime importance in real-time 

signal processingexhibit conjugate symmetry giving 

rise to redundancies. This property could be exploited 

to reduce both arithmetic and memory 

complexities.The RFFT plays an important role in 

different fields such as communication systems, 

biomedical applications, sensors and radar signal 

processing. A dedicated RFFT processor architecture 

will reduce the hardware complexity in discrete multi-

tone (DMT) based technologies like very high bit-rate 

digital subscriber line (VDSL) [3] and asymmetric 

digital subscriber line (ADSL) [4].In the area of sensor 

signal processing, the FFT is used in frequency domain 

beamforming, source tracking, and harmonic line 

association and classification [5], [6]. On the other 

hand RFFT is one of the key algorithms in analyzing 

biomedical signals such as electrocardiography (ECG), 

and electroencephalography (EEG) [7]. Frequency 

domain based features like power spectral density 

(PSD) can identify and/orpredict the abnormalities in 

these signals. A low complexity implementation of 

RFFT can reduce the power consumption in 

implantable or portable devices.Even though specific 

algorithms for the computation of the RFFT [8]–[13] 

have been proposed in the past, these algorithms lack 

regular geometries to design pipelined architectures. A 

novel approach to design efficient pipelined 

architectures for RFFT was presented for the first time 

in [15]. This architecture is obtained by modifying the 

radix-2 flow graph to achieve real datapaths and 

processes 4 samples in parallel. This approach is 

specific to radix-2 algorithm and was limited to a 4-

parallel architecture. Further in [16], a general 

methodology is presented to derive FFT architectures 

for both real and complex inputs. Even though the 

redundant operations are removed from the flow graph, 

these architectures still compute these samples 

(denoted as null operations). Due to this, the 

datapathare complex except for the first two stages. In 

this paper, we have addressed the limitations of these 

prior approaches. A generalapproach which can be 

extended to other radix- 2n algorithms is needed to take 

advantage of less number of multiplicationoperations 

in higher radix algorithms.The rest of this brief 

introduces the scheme by first summarizing FFT and 

the related works are considered in Section II. Then, in 

Section III, the proposed scheme is presented. Section 

IV and V presents a experimental Results and 

performance analysis to illustrate the effectiveness of 

the approach. Finally, the conclusions are summarized 

in Section VI. 

II RELATED WORKS AND THE SERIAL 

COMMUTATOR (SC) FFT 

A type of FFT hardware architectures called serial 

commutator (SC) FFT. The SC FFT is characterized by 

the use of circuits for bit-dimension permutation of 

serial data. The proposed architectures are based on the 

observation that in the radix-2 FFT algorithm only half 

of the samples at each stage must be rotated. This fact, 

together with a proper data management makes it 

possible to allocate rotations only every other clock 

cycle. This allows for simplifying the rotator, halving 

the complexity with respect to conventional serial FFT 

architectures. Likewise, the proposed approach halves 

the number of adders in the butterflies with respect to 

previous architectures. 
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Fig 1: 16-point radix-2 DIF SC FFT 

The serial commutator FFT for N = 16 points and 

radix-2, respectively for DIF and DIT. The 

architectures consist of n = log2 N = 4 stages that 

include butterflies, rotators and circuits for data 

management. Rotators that carry out trivial rotations 

are diamond-shaped whereas general rotators are 

represented by a circle. Both butterflies and rotators are 

marked with 1=2. This means that they require half of 

the components in conventional butterflies and 

rotators: butterflies only use a real adder and a real 

subtracter instead of complex ones, and rotators use 

two real multipliers and one adder instead of four real 

multipliers and two adders. The half butterflyand half 

rotator form the processing element (PE) of the 

architecture. The circuits for data permutation are 

circuits for elementary bit exchange. These circuits 

have already been used for the calculation of the bit 

reversal. However, this is the first time that this type of 

circuits are used in an FFT architecture.The data 

management of the SC FFTs in Figure. The data 

management is the same for both DIF and DIF cases. 

Each column in Figure represents the input order to the 

corresponding stage. The order of arrival is from top to 

bottom. Therefore, x[0] and x[8] are the first and 

second inputs to the first stage, respectively. The figure 

shows that, at all the stages, consecutive samples are 

operated together in a butterfly. This allows for the use 

of the PE with half of the resources. This paper has 

presented the serial commutator (SC) FFT architecture. 

This architecture is the first FFT to use circuitsto 

calculate bit-dimension permutation on serial data. This 

creates a data management that allows for using the 

theoretical minimum amount of hardware resources for 

a serial FFT. Compared to previous designs, the SC 

FFT reduces either the number of rotator, or the 

number of adders or the memory of the design. A 

solution for natural I/O has also been presented, which 

offers comparable results to previous natural I/O FFTs.  

 

IIIPROPOSED METHOD 

Retiming is the technique of moving the structural 

location of latches or registers in a digital circuit to 

improve its performance, area, 

and/or power characteristics in such a way that 

preserves its functional behavior at its outputs.The 

technique uses a directedgraph where the vertices 

represent asynchronous combinational blocks and the 

directed edges represent a series of registers or latches 

(the number of registers or latches can be zero). Each 

vertex has a value corresponding to the delay through 

the combinational circuit it represents. After doing this, 

one can attempt to optimize the circuit by pushing 

registers from output to input and vice versa - much 

like bubble pushing. Two operations can be used - 

deleting a register from each input of a vertex while 

adding a register to all outputs, and conversely adding 

a register to each input of vertex and deleting a register 

from all outputs. In all cases, if the rules are followed, 

the circuit will have the same functional behavior as it 

did before retiming. 

 

Fig 2: dfg with retiming  

Cutset retiming is a useful technique that is a special 

case of retiming. A cutsetis a set of edges that can be 

removed from the graph to create 2 disconnected 

subgraph. Cutset retiming only affects the weights of 

the edges in the cutset. If the 2 disconnected subgraphs 

are labeled G1 and G2, then cutsetretiming consists of 

adding k delays to each edge from G1 to G2 and 

removing k delays from each edge from G2 to G1. For 

example, a cutset is shown with a dashed line in Fig. 

(a). The 3 edges in the cutset are 2 → 1, 3 → 2, and 1 

→ 4. The 2 subgraphs G1 and G2 found by removing 

the 3 edges in the cutset are shown in Fig.(b). For k = 

1, the result of cutset retiming is shown in Fig. (c). The 

edges from G1 to G2 are 3 → 2 and 1→ 4, and one 

delay is added to each of these edges. The edge 

from G2 to G1 is 2 → 1, and one delay is subtracted 

from this edge. 

IV EXPERIMENTAL RESULTS 

The proposed circuit are simulated and synthesized by 

using modelsim and xilinx12.1 which occurs low area 

than the existing. The experimental results are given in 

https://en.wikipedia.org/wiki/Latch_(electronic)
https://en.wikipedia.org/wiki/Digital_circuit
https://en.wikipedia.org/wiki/Power_optimization_(EDA)
https://en.wikipedia.org/wiki/Directed_graph
https://en.wikipedia.org/wiki/Bubble_pushing
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Table 1 and the simulation results of layout and the 

waveforms are shown in the fig.4 and fig.5. Then the 

RTL schematic of the proposed are shown in fig.5. 

Table.1 comparison table  

 

 
 

 
 

Fig.4 simulation results 

 

 
 

Fig.5 RTL schematic 

 

 
 

Fig 6: gatelevl=el netlist 

 

V PERFORMANCE ANALYSIS 

The performance of the our proposed system with the 

existing scheme  based on the area and error 

compensation which was given in Fig. 7 

 
 

Fig.7 performance analysis of existing and proposed 

 

VI CONCLUSION 

 

The project has presented the data  management binary 

FFT architecture.This creates a data management and 

minimum product complexity that allows for using the 

theoretical minimum amount of hardware resources for 

a serial FFT with 100% utilization. compared to 

previous designs ,the proposed  FFT reduces either the 

number of adders or the memory of the design. The 

solution for natural I/O has also been 

presented,whichoffers comparable results to previous 

natural I/O FFTs. Finally experimental results have 

been obtained to verify the architecture,leading to 

small area and low power consumption. 
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