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 Abstract — Signal processing plays a crucial role within 

the field of communication Engineering. CORDIC or CO-

ordinate Rotation computer could be a fast, simple, efficient 

and powerful algorithmic rule used for numerous Digital 

Signal processing applications. During this paper, we tend to 

study the key conception, design strategy, and 

implementation of reconfigurable coordinate rotation digital 

computer (CORDIC) architectures. The reconfigurable 

CORDIC will perform the computation of varied 

trigonometric and exponential functions, logarithms, square-

root, and then on of circular and hyperbolic CORDIC using 

either rotation-mode or vectoring-mode CORDIC in one 

single circuit. 
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I. INTRODUCTION  
 

Coordinate Rotation digital computer is abbreviated as 

CORDIC. The key idea of CORDIC arithmetic is 

predicated on the easy and ancient principles of two-

dimensional geometry. However the iterative formulation 

of a procedure algorithmic rule for its implementation was 

initial represented in 1959 by Jack E. Volder [1], [2] for 

the computation of trigonometric functions, multiplication 

and division. This year thus marks the completion of 50 

years of the CORDIC rule. Not only a large kind of 

applications of CORDIC have emerged within the last 50 

years, however additionally lots of progress has been 

created within the area of algorithmic rule design and 

development of architectures for high-performance and 

low-cost hardware solutions of these applications. 

CORDIC-based computing received increased  attention in 

1971, once John Walther [3], [4] showed that, by varied 

some easy parameters, it might be used as one algorithmic 

rule for unified implementation of a large vary of 

elementary transcendental functions involving logarithms, 

exponentials, and square roots beside those suggested by 

Volder [1]. Throughout a similar time, Cochran [5] 

benchmarked numerous algorithms, and showed that 

CORDIC technique could be a better choice for scientific 

calculator applications.  

Coordinate Rotation digital computer (CORDIC) 

algorithms give an efficient approach for rotating vectors 

during a plane by easy shift-add operations [1], [2]. 

Besides giving an easy mechanism for computing the 

magnitude and phase angle of an input vector, they are 

popularly wont to perform complicated multiplications 

and estimation of various functions. Within the last 5 

decades, many algorithms are planned for area-delay-

efficient and power-efficient implementation of CORDIC 

algorithms, either for circular trajectory [2]–[7] or for 

hyperbolic trajectory [8]–[10]. But, we tend to don't 

realize any systematic study on design and implementation 

of reconfigurable CORDIC within the existing literature. 

A basic design of reconfigurable CORDIC supported a 

unified CORDIC algorithmic rule [11] has been planned 

recently. The reconfigurable style of is found to involve 

high reconfiguration overhead and ends up in low 

hardware utilization efficiency. Therefore, during this 

temporary, we tend to present a technique for the planning 

of reconfigurable CORDIC to be used for rotation-mode 

and vectoring-mode in circular and hyperbolic trajectories. 

One such easy and hardware-efficient algorithmic rule is 

CORDIC, an acronym for Coordinate Rotation digital 

computer, planned by Jack E Volder [7]. CORDIC uses 

only Shift-and-Add arithmetic with table Look-Up to 

implement different functions. By creating slight changes 

to the initial conditions and also the LUT values, it will be 

used to with efficiency implement trigonometric, 

Hyperbolic, Exponential functions, Coordinate 

Transformations etc. using a similar hardware. Since it 

uses only shift-add arithmetic, VLSI implementation of 

such an algorithm is easily achievable.  

 

II. LITERATURE SURVEY 
 

Supriya Aggarwal et al. [1] “Concept, Design, and 

Implementation of Reconfigurable CORDIC”, in this 

brief, for the primary time a systematic design technique 

for reconfigurable CORDIC is projected to let a CORDIC 

function in different modes and different trajectories of 

operations. The projected reconfigurable CORDIC 

architectures will be utilized in a range of applications, 

like synchronizers, waveform generators, low-cost 

scientific calculators, and so on. Approximately 60 

minutes of the world is saved by the projected rotation or 

vectoring-mode reconfigurable CORDIC styles over the 

reference recursive reconfigurable CORDIC, without any 

effect on the most operating frequency. On the opposite 

hand, the planned pipelined rotation and vectoring-mode 

reconfigurable CORDIC designs save 30%–50% space 

compared with the reference reconfigurable style, with 

nearly a similar maximum operating frequency. 

Leena Vachhani et. al. [2] “Efficient CORDIC 

Algorithms and Architectures for Low Area and High 

Throughput Implementation”, Efficient CORDIC 

algorithms applicable to the complete vary of angles are 



 

Copyright © 2017 IJECCE, All right reserved 

    138 

International Journal of Electronics Communication and Computer Engineering 

Volume 8, Issue 2, ISSN (Online): 2249–071X 

 

conferred during this paper. Convergence proofs for the 

new algorithms also are conferred. Each the algorithms 

consume a considerably lower percentage of (FPGA) 

device elements in comparison to prior algorithms. 

Further, the FPGA implementations exhibit excellent 

performance of the planned schemes in terms of the slice-

delay product. 

S. Kundavaipriya et al. [3] “Scale-Free Hyperbolic 

Cordic Processor and Its Application To Waveform 

Generation”, A scale-free hyperbolic CORDIC 

algorithmic rule is projected and used for arbitrary wave 

form generation. The key options of the projected 

algorithmic rule are that it's fully scaling-free, provides 

larger roc, and reduces the quantity of iterations. A 

generalized micro rotation theme supported most-

significant-1 detector with single direction micro-rotations 

is employed to eliminate the redundant CORDIC 

iterations. Using the projected CORDIC algorithmic rule, 

we have suggested a low quality wave form generator 

using a single DDS by random PM. The projected AWG 

needs on an average 365 days less space, and less latency 

compared with existing CORDIC-based styles with nearly 

a similar output rate. 

K. Naga Chaitanya et al. [4] “Pipelined Implementation 

of CORDIC and 64-Point FFT with Memory Interfacing 

Module”, In the projected paper the conventional 

implementation of CORDIC algorithmic rule for 

computing the X and Y coordinates for a specific angle is 

completed using pipelined design with most accuracy and 

less hardware. Alongside the CORDIC 64-point FFT 

algorithmic rule is additionally implemented with an 

accuracy lose of 0.4% and also the final resultants are 

shown within the figure 5. The final excess bits of the FFT 

are truncated by using truncating module that reduces the 

bits while not the loss of accuracy. Because of the multi 

process modules the output of N point FFT is obtained in 

𝑙𝑜𝑔2 𝑁 clock cycles that are shown within the above 

figure. The final values of FFT are keep in small semi 

SRAM module. 

Pramod K. Meher et al. [5] “50 Years of CORDIC: 

Algorithms, Architectures, and Applications”, The beauty 

of CORDIC is its potential for unified resolution for a 

large set of computational tasks involving the analysis of 

trigonometric and transcendental functions, calculation of 

multiplication, division, square-root and log, solution of 

linear systems, QR-decomposition, and SVD, etc. 

Moreover, CORDIC is implemented by an easy hardware 

through repeated shift-add operations. These options of 

CORDIC have created it an attractive selection for a wide 

sort of applications. Within the last fifty years, many 

algorithms and architectures are developed to speed up the 

CORDIC by reducing its iteration counts and through its 

pipelined implementation. Moreover, its applications in 

many numerous areas together with signal processing, 

image processing, communication, robotics and graphics 

apart from general scientific and technical computations 

are explored. Latency of computation, however, continues 

to be the main drawback of the CORDIC algorithmic rule, 

since we tend to don't have efficient algorithms for its 

parallel implementation. But, CORDIC on the opposite 

hand is inherently suitable for pipelined styles, because of 

its iterative behavior, and little cycle time compared with 

the conventional arithmetic. For high-throughput 

applications, efficient pipelined-architectures with 

multiple-CORDIC units can be developed to require the 

advantage of pipeline ability of CORDIC, because the 

digital hardware is obtaining cheaper together with the 

progressive device-scaling. Analysis on fast 

implementation of shift-accumulation operation, 

exploration of recent number systems for CORDIC, 

optimization of CORDIC for constant rotation has scope 

for additional reduction of its latency. Differently to use 

CORDIC efficiently, is to transform the process 

algorithmic rule into independent segments, and to 

implement the individual segments by totally different 

CORDIC processors. With improvement of its output and 

reduction of latency, it's expected that CORDIC would be 

useful for many high-speed and real-time applications. 

The area-delay-accuracy trade-off for various advanced 

algorithms could also be investigated well and compared 

with in future work.  

 

III. METHOD 
 

A. CORDIC Overview 
CORDIC or Coordinate Rotation digital computer could 

be an easy and hardware-efficient algorithmic rule for the 

implementation of various elementary, particularly 

trigonometric, functions. Rather than using Calculus based 

mostly strategies like polynomial or rational useful 

approximation, it uses easy shift, add, subtract and table 

look-up operations to realize this objective. The CORDIC 

algorithmic rule was initial planned by Jack E Volder in 

1959. It’s usually implemented in either Rotation mode or 

Vectoring mode. In either mode, the algorithmic rule is 

rotation of an angle vector by an exact angle however in 

variable directions. This fixed rotation in variable 

direction is implemented through an iterative sequence of 

addition/subtraction followed by bit-shift operation. The 

ultimate result is obtained by appropriately scaling the 

result obtained once successive iterations. Because of its 

simplicity the CORDIC algorithmic rule may be simply 

implemented on a VLSI system.  

 

 
Fig.1 Block Diagram of a CORDIC processor 

 

B. Basic Architecture of CORDIC 
The following diagram explains the essential hardware 

design of a CORDIC processor. It shows the 

adders/subtractors and also the shift registers. The 

adders/subtractors perform the addition/subtraction of 
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binary numbers. The register performs the bit-shift 

operation in accordance with the algorithmic rule. The 

constants comparable to fixed angle values are obtained 

from the Look-up table implemented as a ROM. 

 

 
Fig.2 Basic CORDIC Architecture 

 

C. Types of CORDIC Architecture 
CORDIC algorithmic rule, for calculation of sine and 

cosine values, is of 3 sorts. Every of the kinds has its own 

benefits and drawbacks depending upon the sort of use 

supposed. 

The 3 types are:  

1) Sequential or iterative 

2)  Parallel or cascaded 

3)  Pipelined 

D. Applications 

• The algorithmic rule was primarily developed to 

supply digital solutions to the issues of real-time 

navigation in B-58 bomber.  

• John Walther extended the essential CORDIC 

theory to produce resolution to and implement 

various vary of functions.  

• This algorithmic rule finds use in 8087 mathematics 

coprocessor the HP-35 calculator, radar signal 

processors, and robotics.  

• CORDIC algorithmic rule has additionally been 

described for the calculation of DFT, DHT, Chirp 

Z-transforms, filtering, Singular value 

decomposition, and resolution linear systems [9].  

• Most calculators particularly those designed by 

texas Instruments and Hewlett-Packard use 

CORDIC algorithmic rule for calculation of 

transcendental functions. 

 

IV. CONCLUSION 
 

CORDIC may be a powerful algorithmic rule and a 

popular algorithmic rule of selection once it involves 

numerous Digital Signal process applications. The planned 

reconfigurable CORDIC architectures will be used in a 

variety of applications, like synchronizers, waveform 

generators, low-cost scientific calculators, and so on. 

Implementation of a CORDIC-based processor on FPGA 

provides us a powerful mechanism of implementing 

complicated computations on a platform that has a lot of 

resources and flexibility at a comparatively lesser cost. 
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