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Abstract: CORDIC is an abbreviated 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. Rotation of 

vectors through fixed and known angles has many 

applications in animations, robotics, games, 

computer graphics and digital signal processing. In 

this paper 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, this paper also 

proposed the rectangular to polar cordic for 

reducing number of multiplication and addition, 

also mentioned the simulation results.  

Keywords: CORDIC, Circular trigonometry, 

vectoring and rotation modes. 

I. INTRODUCTION 

The CORDIC algorithm has become a 

widely used approach to elementary function 

evaluation when the silicon area is a primary 

constraint. The coordinate rotation digital 

computer (CORDIC) algorithm involves a simple 

shift-add iterative procedure to perform several 

computing tasks by operating in either rotation-

mode or vectoring-mode following any one among 

linear, hyperbolic, and circular trajectories.  

Applications such as singular value 

decomposition, eigenvalue estimations, QR 

decomposition, phase and frequency estimations, 

synchronization in digital receivers, 3-D graphics 

processor, and interpolators require the CORDIC 

to operate in both rotation and vectoring-modes. 

The 3-D structures such as hyperboloids, 

paraboloids, and ellipsoids require the CORDIC to 

be operated in both circular and hyperbolic 

trajectories. The hardware implementation of these 

applications requires more than one CORDIC 

processor operating in different modes and 

different trajectories. A reconfigurable CORDIC, 

which can operate in rotation and vectoring-modes, 
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for both circular and hyperbolic trajectories can 

replace multiple CORDIC processors, and would 

be highly useful for such applications. A 

reconfigurable CORDIC can be utilized for a 

variety of applications in communication systems, 

signal processing, 3-D graphics, robotics apart 

from general scientific calculations, and waveform 

generations. Angle recoding schemes, mixed-grain 

rotation and higher radix CORDIC have been 

developed for reduced latency realization. Parallel 

and pipelined  CORDIC have been suggested for 

high-throughput computation. 

II. LITERATURE SURVEY 

A CORDIC can be operated in two 

different modes, the vectoring and the rotation 

mode. In vectoring mode, coordinates (x,y) are 

rotated until y converges to zero. In rotation mode, 

initial vector (x,y) starts aligned with the x-axis and 

is rotated by an angle of θi every cycle, so sifter n 

iterations, θn is the obtained angle. All the 

trigonometric functions can be computed or 

derived from functions using vector rotations. The 

CORDIC algorithm provides an iterative method of 

performing vector rotations by arbitrary angles 

using only shift and add operations.  

The algorithm is derived using the general 

rotation transform. The rotation-mode CORDIC 

determines the coordinates of any given vector 

after rotation through a given angle, while in the 

vectoring-mode it computes the magnitude and 

phase of the vector. The unified algorithm for 

linear and hyperbolic CORDICs is an extension of 

the basic CORDIC algorithm for circular 

trajectory. It is based on the generalized principle 

proposed hyperbolic and linear trajectories along 

with the original circular trajectory of operation. A 

variable m is introduced to modify the rotation 

matrix and elementary angles as 

 

III. PROPOSED SYSTEM 

Proposed Reconfigurable CORDIC: 

The proposed CORDIC circuit is 

developed with optimization schemes for reducing 

the number of micro-rotations and for reducing the 

complexity of shifters for fixed angle vector 

rotation. 

 
Fig.1. Proposed reconfigurable rotation-mode 

CORDIC processor 

 

A reference CORDIC circuit for fixed 

rotations according to equations (4.2) and (4.3) is 

shown in Fig.1. x0 and y0 are fed as set/reset input 

to the pair of input registers and the successive 

feedback values xi and yiat the ith iteration are fed 

in parallel to the input registers. Note that 

conventionally we feed the pair of input registers 

with the initial values x0 and y0 as well as the 

feedback values xi and yi through a pair of 

multiplexers. 

 
Fig. 2. CORDIC circuit for fixed rotation 
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  The coordinate calculation matrices for 

circular and hyperbolic CORDICs differ by the 

sign of operands, and to realize that additions are to 

be replaced by subtractions and vice-versa. This 

can be easily realized by a reconfigurable 

add/subtract circuit. In both cases, the basic-shift 

could be either 2 or 3, but the number of micro 

rotations varies with the mode of operation. 

Besides, each case will have its own circuit to 

enable the extension of RoC. Based on these 

observations, we design three reconfigurable 

CORDIC architectures: 

 

 
Fig. 3. CORDIC Hardware 

 

 The recursive architecture of the proposed 

generalized reconfigurable CORDIC is 

implemented by combining the CORDIC micro 

rotators for both rotation-mode and vectoring-

mode CORDICs. The throughput of the proposed 

recursive generalized reconfigurable CORDIC is 

the same as that of the recursive reconfigurable 

vectoring-mode CORDIC. The block diagram for 

pipelined generalized reconfigurable CORDIC 

using basic-shifts basic=2 is shown in Fig. 4. It can 

be easily extended to basic-shifts basic=3 as is done 

for reconfigurable rotation-mode and vectoring-

mode CORDICs. 

IV.RESULTS 

RTL SCHEMATIC: 

 

 

TECHNOLOGY SCHEMATIC: 

 

 

DEVICE UTILIZATION SUMMARY: 

 

 

TIMING SUMMARY: 

 

SIMULATE BEHAVIORAL MODEL: 
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V.CONCLUSION 

 CORDIC is a powerful algorithm, and a popular 

algorithm of choice when it comes to 

various Digital Signal Processing applications. The 

CORDIC is attractive for the calculation of fixed 

angle elementary functions because of its accuracy 

and parallel processing. Further, since the 

algorithm is simple and efficient the design and 

VLSI implementation of a CORDIC based 

processor is easily achievable. The area-delay-

accuracy trade-off for different advanced 

algorithms may be investigated in detail and 

compared with in future work. 
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