
  

 

 
255  International Journal for Modern Trends in Science and Technology 

 

 

As per UGC guidelines an electronic bar code is provided to seure your paper  

International Journal for Modern Trends in Science and Technology, 8(06): 255-258,  2022 

Copyright © 2022 International Journal for Modern Trends in Science and Technology  

ISSN: 2455-3778 online 

DOI: https://doi.org/10.46501/IJMTST0806044 

Available online at: http://www.ijmtst.com/vol8issue06.html 
  

 

High Performance Rotation Architecture using Cordic 

 
Dr. A V S Swathi 1, K Manisha 2, Neeraj Maganti 2, G Shanthi 2, K Himavarshini 2, O Santha Ram Kumar2 

                              
1Assistant Professor, Raghu Institute of Technology (A), Visakhapatnam. 
2Raghu Institute of Technology (A), Visakhapatnam. 
 

To Cite this Article 

Dr. A V S Swathi, K Manisha, Neeraj Maganti, G Shanthi, K Himavarshini and O Santha Ram Kumar. High 

Performance Rotation Architecture using Cordic. International Journal for Modern Trends in Science and Technology 

2022, 8(06), pp. 255-258. https://doi.org/10.46501/IJMTST0806044 

 

Article Info 

Received: 12 May 2022; Accepted: 06 June 2022; Published: 10 June 2022. 
 

 
 

  CORDIC is an acronym for Coordinate Rotation Digital Computer. The CORDIC algorithm is a repetitive calculation 

approach ability of emerging different basic functions with a proper shift-and-add method used to evaluate a large amount of 

functions. It has been used for many years for efficient implementation of vector rotation operations in hardware. It is executed 

merely by table look-up, shift, and addition operations. Rotation of vectors through fixed and known angles has many 

applications in animations, robotics, games, computer graphics and digital signal processing. 

In this project we present improved method of shifting by using an alternate scheme by increasing the no. of barrel shifters 

with increasing pre shifting method and Fault Tolerance in Bi Rotational CORDIC circuits higher rate of accuracy in fixed and 

known rotations. The improvement in the fixed angle Rotation reducing the area- and Complexity in the application. From the 

basic architecture of cordic an fixed angle rotation is implemented by vector rotation. the rotation of vectors uncontrolled by 

the circuit till all rotations are completed it will results large system gain and unpredictable angles for effective operation of 

known angles in this paper angle correction ,Quadrant correction and gain correction is implemented. 
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INTRODUCTION 

Real time mathematical calculations like trigonometric 

functions, exponential functions, hyperbolic functions 

and logarithms plays a major role in wide applications 

but it uses polynomial and rational functions for their 

calculations.In the modern era, the information 

interchange is dealing with the transmission and 

viewing of real time images. The simulation and the 

processing of real life images are mainly done by the 

digital signal processing (DSP) systems. While going for 

real time systems mainly we have to consider the speed 

and accuracy of the processing system. Calculation of 

the trigonometric functions is an important task which 

should be performed by DSP systems. In these systems 

digital signal processors and microprocessors are 

performing this task by using the software algorithms 

developed based on particular system functions. But the 

software algorithms cannot be so efficient to meet most 

of the highly demanding tasks of DSP systems. 

There are plenty of applications which require digital 

wave generators using vector transformations. Wireless 

and mobile systems are among the fastest growing 

application areas; in particular, Software Defined Radio 

(SDR) is currently a focus of research and development. 

An SDR system allows performing many functions 

based on a single hardware platform, thus highly 

reconfigurable resources for signal processing are 

needed, mainly for modulation and demodulation of 

digital signals. Fields of development are increasing 
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every day with applications such as cell phones or 

military communications. 

LITERATURE SURVEY: 

CORDIC algorithm, also known as Volder algorithm, 

had its first application in pocket calculators but 

nowadays is used to design coprocessors, build Discrete 

Fourier and Cosine transforms, among other 

mathematical processes For its electronic 

implementation, CORDIC offers the favorable condition 

of not requiring either multiplication or division blocks, 

instead of that, it works only with adder-subtractor and 

shifter. Reconfigurable computing techniques combine 

software flexibility with hardware performance. System 

designers may use FPGA technologies in different ways. 

In this work, FPGA is used for quick prototyping and 

testing. CORDIC characteristics and FPGA flexibility are 

used to implement CORDIC in pipeline, so iterative 

cycles in CORDIC are avoided. 

 Calculation of the trigonometric functions is an 

important task which should be performed by DSP 

systems. In these systems digital signal processors and 

microprocessors are performing this task by using the 

software algorithms developed based on particular 

system functions. But the software algorithms cannot be 

so efficient to meet most of the highly demanding tasks 

of DSP systems.CORDIC plays major role in these areas. 

Y.H. Hu, “CORDIC-based VLSI architectures for digital 

signal processing,” Jul.1992 [3],proposed an iterative 

arithmetic computing algorithm capable of evaluating 

various elementary functions using a unified 

shift-and-add approach, and of CORDIC processors is 

reviewed. A method to utilize a CORDIC processor 

array to implement digital signal processing algorithms 

is presented. The approach is to reformulate existing 

DSP algorithms so that they are suitable for 

implementation with an array performing circular or 

hyperbolic rotation operations. Three categories of 

algorithm are surveyed: linear transformations, digital 

filters, and matrix-based DSP algorithms. 

EXISTING METHOD: 

 CORDIC can be operated in two modes they are 

rotational mode and vectoring mode. The first mode of 

operation, called rotation by Volder, rotates the input 

vector by a specified angle (given as an argument). 

Here, the angle accumulator is initialized with the 

desired rotation angle. The rotation decision based on 

the sign of the residual angle is made to diminish the 

magnitude of the residual angle in the angle 

accumulator. In the vectoring mode, the CORDIC 

rotator rotates the input vector through whatever angle 

necessary to align the result vector with the x axis. The 

vectoring function works by seeking to minimize the y 

component of the residual vector at each rotation. The 

sign of the residual y component is used to determine 

which direction to rotate next. 

 Pipelined CORDIC is the most efficient of the 

CORDIC algorithms in which the iterations take place in 

multiple clock cycles. However, different processes take 

place concurrently such that the execution time is 

reduced. The number of iterations after which the 

system gives accurate result can be modelled, 

considering clock frequency of the system. When 

operating at greater clock period power consumption in 

later stages reduces due to lesser switching activity in 

each clock period. The drawback of this algorithm is 

that the hardware complexity well as area required is 

more than sequential architecture. Power consumption 

is lower than parallel but higher than sequential 

structure. 

PROPOSED DESIGN:  

The pre-processor mainly deals with the angle 

calculation and estimation required for the CORDIC 

rotation and vectoring algorithms. The arithmetic unit 

performs the actual CORDIC algorithm. The 

configuration used here is parallel in nature thus giving 

the design a pipelined structure. This design can 

perform a CORDIC transformation in each clock cycle, 

producing a new output every cycle .Arctan ROM is a 

memory part which stored arctan values for the 

computation of pseudo rotations. The signals necessary 

for I/O port definition, including ROM addressing, 

ready for input (rfi) and output valid (outvalid) are 

generated by the controller module. The compensation 

necessary for correcting the scale factor and phase 

rotation can be introduced by the pre- processor 

module. 

 



  

 

 
257  International Journal for Modern Trends in Science and Technology 

 

 

 

Fig: Block Diagram of CORDIC Core 

It consists of stages of CORDIC units where each of the 

pipelined stages consists of a basic CORDIC engine of 

the kind shown in Fig. 3.3. Since the number of shifts to 

be performed by the shifters at different stages is fixed 

(shift-operation through i-bit positions is performed at 

the ith stage) in case of pipelined CORDIC the shift 

operations could be hardwired with adders; and 

therefore shifters are eliminated in the pipelined 

implementation. The critical-path of pipelined CORDIC 

thus amounts to the time required by the add/subtract 

operations in each of the stages. 

SIMULATION RESULTS: 

 

 

 

 
 

CONCLUSION: 

The Superior Bi-rotational CORDIC is attractive for the 

calculation of fixed angle elementary functions because 

of its accuracy and parallel processing.The proposed 

CORDIC architecture requires more area over the 

reference design, but offer high throughput. The 

simulation is done in MODELSIM and the code is 

functionally verified to be correct. The CORDIC features 

like computation of division, multiplication, square-root 

and evaluation of trigonometric functions has made it 

an eye-catching choice for a wide variety of 

applications. 
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