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ABSTRACT 
In the past few years huge number of research works are focusing on reconfiguring FPGA implementations due to design a novel 
architecture based FPGA can support various kinds of communication device designing. BACKGROUND:  The communication area 
is also increasing day by day, the amount of data transmission, computational complexity and software types are also changing 
dynamically. OBJECTIVE: Defining a problem in order to provide a best solution is the motivation of any research work. In this 
research work the author motivated to determine the problem statement to define the problem solution. CONCLUSION: In this 
research work, the author aimed to present a details information about various methods, techniques and procedures used in 
Reconfiguring FPGA to design a novel architecture which supports less hardware complexity, less memory and are utilization, less 
cost with less energy consumption. RESULT: There are various methods were proposed in various aspects where this study 
presents the methods which helps to find a research solution. 
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INTRODUCTION 

 

Background Study: 

Compton et al. (1999) proposed a reconfiguring method which fills the gap between the hardware and 

software in order to increase the performance of hardware much better than the software. This computing is 

founded upon FPGAs. Arrays, computing elements and their functions are determined by the integrated SRAM 

configuration bits. Some of the integrated circuits behave like software is flexible and changed over the lifetime 

of the system in the particular application. These components, also known as logic blocks, and are associated 

using a set of routing resources that are also programmable. Cleaning is an alternative best solution for 

mitigating the effect of soft error without any extra memory/area overhead like TMR and CED. In cleaning, at 

the time of download, one copy of the bit file is stored in original bit file and the other copy of the bit file is 

stored in Radhard memory. During the runtime the original copy is downloaded within a periodic interval. This 

process reduces the accumulated error in FPGA and it increases the lifespan of FPGA Manz et al. [18].Asadi et 

al. [19] presented about an alternative method for cleaning is configuration read back method. After each 

process the memory configuration is continuously read back and cyclic redundancy checking (CRC) operation is 

done in a separate radiation hardened memory. Once FPGA error detection, the FPGA is re-programmed again. 

Sometime, TMR can also be utilized intelligently with cleaning to decrease the effect of one event upset as 

presented by Herrera et al. [20], and it is for Virtex FPGAs. The discussed methods have some drawbacks while 

accessing the external Radhard memory continuously. It increases the cost and time. 
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From the above discussion it is well known that the time/delay and the memory utilization is more and to be 

reduced on the whole during downloading and cleaning operation. Heiner et al. [21], uses a partial 

reconfiguration including cleaning to decrease the effect of delay. The partial reconfiguration also decreases the 

effect of SEU. Here the error is detected and only that faulty portion is corrected and during the correction time 

the entire system is stopped for a while. But it is not the good solution for real time systems. Cristiana et al. [22]  

utilized dynamic partial reconfiguration to correct the portion of the memory configured. It is affected by soft 

errors without hampering the function of the rest of the configuration memory. From the above discussion it is 

necessary to understand the various issues and challenges proposed in the earlier studies to decide about the real 

problem faced in FPGA implementations.  

 

Study on Modulation Techniques: 

One of the main objectives of this section is to discuss about various modulation techniques used for digital 

wireless communication. All the modulation methods are contained in a single FPGA where no need of 

reconfiguration to change the modulation. BPSK is the popular modulation method used in the existing 

approaches Thotamesetty et al. [1], Popescu et al. [2] and Lopez-Villegas et al. [3]. In wireless communication 

different coding schemes are used for transmitting more number of bits per symbol which obtained high 

throughputs including improved spectral efficiencies. Even though, less amount of overhead is occurred in 

various modulation techniques.  To increase the higher throughput, Sami et al. [4] implemented an Adaptive 

Modulation and Coding (AMC). The AMC features of WiMax and LTE access layer using software defined 

radio technologies in Matlab. It is used to increase the throughput in long distance based communication. Sami 

et al. focused on designing the layers with several modulation types and compare the coefficients and the author 

said that it will be expanded to upper layers. Molabantiet al. [5],discussed about most of the modulation 

techniques such as BPSK, FSK, ASK, QAM and QPSK for FPGA based designing and developing architectures 

for wireless communications. Each modulation is simulated in MATLAB software and the performance is 

evaluated. Finally the obtained result is verified with VHDL coding to describe the hardware system.  

Jean-Philippe et al. presented a detailed study about the implementation of various modulation chains for 

DPR heterogeneous platform based FPGA to provide a multi-standard communications. The results obtained 

from the implementation shows the benefits of DSP/FPGA platform instead of multi-DSP platform. It is 

because, various computational component used in FPGA can reduces the DSP load. Also PDR improves the 

overall system performances in terms of bit stream size reduction and reconfiguration time reduction. The 

implementation of modulation chains for multi-standard communications proves the availability of new 

technology to support efficiently Software Defined Radio. Radio systems are major components in SDN to 

define the functionalities using software. It is essential in permitting due to the software enable various features. 

Also the reconfiguration allows the acceleration of computing process by using various special hardware parts in 

the system. DSP/GPPS and FPGAs are providing various advantages in their point of views using their 

respective features. Karpe et al. [24] proposed architecture for optimizing SDR execution where it provides less 

power consumption, decreased time and device size with less cost. Also it provides flexibility in switching 

operations.  

 

Survey on Reconfiguration on FPGA: 

Some of the research works concluded that circuits used for Digital Analog Converter Controller (DAC) as 

an essential to examine the digital algorithms inside the Spartan-3E FPGA. To do this Radi et al. [6] designed, 

implemented and tested a VHSIC hardware description language (VHDL) code for controlling the  ACC and 

DAC of Spartan-3E FPGA starter kit. The code is based on finite state machine for each component. The VHDL 

code and its results are presented. In general Digital Signal Processing (DSP) techniques are executed in FPGA. 

ADC, ADC’s counterparts, DACs are electronic components are mostly used in digital systems due to signal 

processing cannot be used directly inside circuit. Since, the real world signals are merely equal to analog signals 

it is converted into digital signals and then it is processed Satyaki. The memory utilization, speed and other 

execution related concepts can be obtained by reconfiguring FPGAs. Reconfigurable FPGA can deliver 

promising hardware and software designs and powerful onboard computing abilities and flexibilities 

simultaneously. Carlos et al [8] proposed a FPGA implementation for the ATGP-OSP algorithm. This method 

involves a direct memory access module and implementation of prefetching method to hide the latency of the 

communication in terms of input/output. The proposed ATGP-OSP algorithm merely outperforms the software 

version and it provides the reconfigurable system fast and efficient data processing. Mecwan et al. [9] designed 

a transmitter and receiver in the dynamic reconfigurable FPGA. It results the modulation scheme is dynamically 

adapted depend on the noise level in the communication medium. During the execution and use, the FPGA 

reconfiguration is partial and dynamic. It is used highly in SDR applications. Mecwan et al. discussed the design 

and development of SDR on Vertex 5 FPGA but it is proved in simulation based not in experimental based. 

Jorgiano et al. [10] proposed a new design technique to explore Dynamic and Partial Reconfiguration 

(DPR) of recent FPGAs. A set of rules is defined to model the DPR in terms of UML design patterns. The 



66   C. Subashini and Dr.K.Senthil Kumar., 2017/Advances in Natural and Applied Sciences. 11(3) March2017, Pages: 64-68 

proposed DPR design model targets the MPSoPC (Multiprocessor System on Programmable Chip) where it 

optimizes the area in DPR without any penalty. Also the proposed DPR increases the system flexibility through 

dynamic behavior modeling and implementation. The optimized reconfigurable FPGA processors are connected 

embedded processors and flexibility is achieved by allowing new behavior can be added to the system. Such 

techniques allow increasing the speed of the design time and a substantial decrease of the gap between hardware 

and software modeling.Ahmad Alzahrani et al. [11], developed a low overhead and high resolution approach for 

online diagnosis and recovery of reconfigurable fabrics. The proposed approach concentrates on a number of 

logic resources and according to that it achieve the self-recovery using partial reconfiguration in a dynamic 

number of steps. During the diagnosis K number of resources is identified as faults when the resources are 

mutually K-disjunct. The location identification and the time taken for fault resilience using the proposed 

approach is fine granularity. From the experimental results the average isolation accuracy is reduced from 96:4 

to 94:4. Also from the result it is identified that the recovery time is in milli seconds.  

Henkel et al. [12],the author said that designing future dependable hardware systems can be used to fulfill 

the reconfigurable hardware’s capacity with self-organization. For example the recent reconfigurable 

architectures having more capacity more than million logic cells is SRAM base FPGAs. These SRAM based 

FPGAs can enable resilience leverages. This kind of FPGAs is ubiquitous in application-specific embedded 

systems, great performance computing centers as well as mission-critical, safety-impacting and commerce-

enabling systems. Ostleret al. [13], designed an FPGA with increased impact on overall system’s reliability. But 

the reconfiguration capabilities can be maintained in degraded mode during diagnosis on various faults. In the 

past two decades most of the research works are focused on realizing FPGA-based systems which are robust to 

perpetual and transient failures. Permanent failures establish any irretrievable damages to the physical resources, 

whereas transient failures are less-time occasions encouraged by outside resources such as charged particles 

Constantinescu et al. [14].An Automatic Digital Modulation Identification (ADMI) strategy is designed by 

Prakasam et al. [15], as reconfiguring FPGA module. This module is developed in MATLAB and implemented 

in Xilinx Virtex v3200EFG 1156 FPGA device. The results show that the input power taken for implementation 

is 466 mW and the propagation delay is 70.396 ns. The utilized chip area is 32.11%. From the result it is 

concluded that ADMI based reconfiguring FPGA is mostly used in SDR receivers. BIST is a technology used to 

do Built-In-Self-Test to make a circuit to test by itself. BIST is a self-structured-testing methodology to test 

sequential logic, multipliers, memories and other logic blocks. It consists of a signature generation element and 

a scan monitor withholds logic, controller, circuits for input excitation and output validation. Anju Sara George 

et al. [16], proposed a novel approach for FPGA testing which exploits the programmability of an FPGA to 

create the BIST logic by configuring in offline testing when power-on.  

SwagataMandal et al. [17] proposed a novel method to detecting and correcting errors in FPGA using an 

Adaptive Cross Party Code (ACPC). The main objective of developing ACPC is to protect the configuration 

memory from soft error. ACPC is used to mount custom architectures of internal configuration access port 

(ICAP) intellectual property is proposed. Also ACPC involves partial reconfiguration feature in proposed fault 

correction module decreases reconfiguration time and increases the fault correction capacity.  

 

Conclusion: 

The main objective of this paper is to discuss about various research methods focused on reconfiguring 

FPGA platform.  In the past few years huge number of research works are focusing on reconfiguring FPGA 

implementations due to design a novel architecture based FPGA can support various kinds of communication 

device designing. The communication area is also increasing day by day, the amount of data transmission, 

computational complexity and software types are also changing dynamically. In order to increase the ability it is 

essential to increase the capability of FPGA based architectures and devices. This study discussed various 

methods and techniques proposed in the earlier approaches to increase the performance of the FPGA based 

communication.  From the above discussion it is clear that there is a need for designing a strategy for 

reconfiguring FPGA in terms of memory utilization, speed, cleaning, DSP, reducing the time, energy 

consumption and less cost. 
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